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 Memo 
To:   I-90 Exit 59 (La Crosse Street) Interchange Options Study Advisory Committee 

From: Brian Ray 
Mike Forsberg 

Project:  I-90 Exit 59 (La Crosse Street) 
Interchange Options Study 
Project PL 0100(89) 3616 P, PCN 03KM

CC:   File 

Date:  February 8, 2013 Job No:  183454 

 
 

RE:  Existing and No-Build Traffic Analysis 
 
 
Introduction 
Traffic operations for the I-90 Exit 59 (La Crosse Street) Interchange Options Study were evaluated 
for Existing (Year 2012) and Year 2035 No-Build traffic volume conditions throughout the study area 
in Rapid City.  The study area, shown in Figure 1, contains the I-90 interchanges in northeast 
Rapid City at La Crosse Street, Haines Avenue and North Street.  Traffic analyses were completed 
using the procedures and inputs outlined in the approved Methods and Assumptions document 
(dated August 23rd, 2012) for this study.  Operational analyses will be used to determine 
improvements necessary to maintain acceptable levels of traffic flow. 
 
Figure 1.  Study Area 

 
 
Traffic Volume Development 
Traffic data and counts were gathered during the Summer and Fall of 2012.  Count data was 
assembled and balanced to produce a representation of peak hour traffic flows through the study 
area.  Peak hour traffic flows for 2035 were developed using output from the Rapid City MPO Travel 
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Demand Model.  The methodology used to establish volumes for this study is consistent with the 
agreed upon procedures in the Methods and Assumptions document. 
 
 
Traffic Operations 

Traffic operations were completed using Highway Capacity Software (HCS), which is based on 
Highway Capacity Manual (HCM) methodologies, as outlined in the approved Methods and 
Assumptions document.  The analyses were originally completed with HCS version 6.30; however, 
the module for intersection/arterial analyses with this version was found to have software errors.  A 
beta version of HCS (version 6.50) was issued to HDR that resolved these errors.  HCS beta 
version 6.50 does not include any changes to the analysis methodologies for free-flow operations; 
therefore, these operations completed with version 6.30 were not updated.  Intersection/arterial 
analyses were completed with HCS beta version 6.50. 
 
Operational analyses of free-flow areas along I-90 were completed for basic freeway, ramp 
merge/diverge and weave areas.  All free-flow analyses were conducted for AM and PM peak hour 
volumes of Existing (Year 2012) and Year 2035 No-Build Conditions.  Intersection operations were 
evaluated for all study area intersections.  Arterial segment analyses (including multimodal 
analyses) were also completed for segments of La Crosse Street between study intersections to 
identify other modes of transportation that may be affected by added traffic demands and 
modifications to the interchange geometry.  Intersection and segment analyses were conducted for 
the AM and PM peak 15-minute volumes of Existing (Year 2012) and Year 2035 No-Build 
Conditions.  HCS Reports for the operational analyses are provided in the Appendix. 
 
 
Existing (Year 2012) Conditions 

Free-flow and intersection operational results for Existing (Year 2012) Conditions are shown in 
Figure 2.  All free-flow areas currently operate at Level of Service (LOS) ‘B’ or better during the 
peak hours.  All intersections currently operate at LOS ‘C’ or better during the peak hours.  During 
portions of the PM peak hour, the queue of northbound left-turn vehicles at the La Crosse Street/I-
90 Westbound Ramps exceeds the available capacity of the left-turn storage lane.  This results in 
some left-turn vehicles stopped in the inside northbound through lane of La Crosse Street between 
the ramp terminal intersections.  These queuing results from the analysis match observations from 
the field. 
 
La Crosse Street segment operational results (including multimodal results) for Existing (Year 2012) 
Conditions are shown in Figure 3.  The La Crosse Street study segments currently operate as 
follows. 

 The auto mode currently operates at LOS ‘D’ or better during the AM peak hour and LOS ‘E’ 
or better during the PM peak hour.  Poor operations are the result of low travel speeds 
caused by delay at the boundary intersections. 

 The pedestrian mode currently operates at LOS ‘D’ or better on La Crosse Street study 
segments during the peak hours.  Segments with LOS ‘D’ operations are primarily the result 
of lack of a buffer between the pedestrian walkway and street. 

 The bicycle mode currently operates between LOS ‘D’ and ‘F’ on La Crosse Street study 
segments during the peak hours.  Poor operations are primarily the result of lack of a paved 
shoulder or bike lane. 

 The transit mode currently operates at LOS ‘A’ on La Crosse Street study segments. The 
City of Rapid City’s bus service, RAPID RIDE, has two bus lines that travel along La Crosse 
Street in the study area, the Washington and Lincoln Routes.  However, there are no transit 
stops along La Crosse Street within the study area on these routes. 
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Year 2035 No-Build Conditions 

Free-flow and intersection operational results for Year 2035 No-Build Conditions are shown in 
Figure 4.  All free-flow areas are expected to operate at LOS ‘C’ or better during the peak hours of 
Year 2035 No-Build Conditions.  Additionally, at the request of the Study Advisory Committee, a 
sensitivity analysis was conducted for the freeway segment of I-90 between the Haines Avenue and 
La Crosse Street interchanges to determine weaving operations, assuming construction of an 
auxiliary lane in each direction between the interchanges.  This analysis was conducted for 
comparison purposes to the operations of this area with existing geometry under year 2035 peak 
hour volumes.  These weaving areas are expected to operate at LOS ‘B’ during the peak hours of 
year 2035.  All intersections are expected to operate at LOS ‘D’ or better during the peak hours of 
Year 2035 No-Build Conditions.  Additionally, many movements at La Crosse Street study 
intersections are expected to fail (LOS ‘F’) during the PM peak hour of Year 2035 No-Build 
Conditions.  These movements include: 

 La Crosse Street/Eglin Street – Eastbound Approach 
 La Crosse Street/I-90 EB Ramps – Eastbound Right-Turn 
 La Crosse Street/I-90 EB Ramps – Northbound Through 
 La Crosse Street/I-90 EB Ramps – Northbound Right 
 La Crosse Street/I-90 EB Ramps – Southbound Left 
 La Crosse Street/I-90 WB Ramps – Westbound Left-Turn 

 
Extensive queuing along La Crosse Street is also expected during the PM peak hour of Year 2035 
No-Build Conditions.  These queues include: 

 La Crosse Street/I-90 EB Ramps – The 95th percentile queues for the eastbound left-turn 
and right-turn lanes are expected to exceed the available storage capacity of these lanes, 
causing traffic to spill into the lane that extends to the freeway.  The queue of vehicles at the 
eastbound approach is expected to extend approximately 800 feet, near the ramp gore at 
the freeway. 

 La Crosse Street/I-90 EB Ramps – The 95th percentile queues for the northbound through 
lanes is expected to extend over 900 feet, less than 200 feet from the upstream signalized 
intersection at Eglin Street. 

 La Crosse Street/I-90 EB Ramps – The 95th percentile queues for the southbound left-turn 
lane is expected to extend over 250 feet, exceeding the available storage capacity. 

 La Crosse Street/I-90 WB Ramps – The 95th percentile queue for the southbound through 
lanes is expected to extend over 550 feet, near the upstream signalized intersection at Disk 
Drive. 

 La Crosse Street/I-90 WB Ramps – The 95th percentile queue for the northbound left-turn 
lane is expected to extend over 500 feet.  This queue would extend through the limits of the 
available storage lane and to the upstream signalized intersection at I-90 Eastbound 
Ramps. 

 
La Crosse Street segment operational results (including multimodal results) for Year 2035 No-Build 
Conditions are shown in Figure 5.  The La Crosse Street study segments are expected to operate 
as follows under Year 2035 No-Build Conditions. 

 The auto mode is expected to operate at LOS ‘D’ or better on La Crosse Street study 
segments during the AM peak hour of Year 2035 No-Build Conditions.  During the PM peak 
hour of Year 2035 No-Build Conditions, the auto mode is expected to operate at LOS ‘C’ or 
better except for: 

o LOS ‘F’ in the northbound direction on the segment between Eglin Street and I-90 
Eastbound Ramps. 

o LOS ‘E’ in the northbound direction on the segment between I-90 Westbound Ramps 
and Disk Drive. 
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o LOS ‘F’ in the southbound direction on the segment between I-90 Westbound Ramps 
and Disk Drive. 

 The pedestrian mode is expected to operate at LOS ‘D’ or better during the peak hours of 
Year 2035 No-Build Conditions on La Crosse Street study segments (except for the 
segment of La Crosse Street between I-90 Westbound Ramps and Disk Drive; pedestrian 
traffic in the northbound direction is expected to operate at LOS ‘E’ during the PM peak 
hour). 

 The bicycle mode is expected to operate between LOS ‘D’ and ‘F’ on La Crosse Street study 
segments during the peak hours of Year 2035 No-Build Conditions. 

 The transit mode is expected to operate at LOS ‘A’ on La Crosse Street study segments 
during the peak hours of Year 2035 No-Build Conditions. 

 
  

DRAFT



0

(10) (560) (45) 35 (70) (45) (200) (20) 10 (30) (5) (40) (10) 10 (10)
5 650 60 5 (20) 25 200 10 10 (20) 5 20 5 30 (75)

20 (360) 120 (100) 120 (210)

(45) 20
(20) 5 (25) 15 (5) 10
(40) 5 (360) 70 110 110 55 (40) 30 45 30 120
(190) 50 90 360 100 (350) (300) (140) (55) 40 (80) (25) (170)

(170) (740) (350)

(150) (510)
130 260

50 (170)
0 (0)

(400) (550) (160) 95 (180) (90) (200) (15)
230 380 110 40 130 10

80 (190) 320 145 10 (15)
200 (580) (350) 135 220

(370) 190 225 (490) (295)
470 (800) 310 (540) (430) (620)

120 (180) 210 (280)

725 (1070) 1195 (1870) 885 (1330) 885 (1330) 1085 (1700) 765 (1120) 765 (1120) 910 (1470) 775 (980) 775 (980) 995 (1275)

800 (1095) 1280 (1905) 910 (1275) 910 (1275) 1110 (1635) 795 (995) 795 (995) 1000 (1310) 675 (880) 675 (880) 775 (1155)

480 (810) 370 (630) (430) 200 (550) (140) (60) 65
200 280 75 325 100

(360) 315 205 (430) (275)
(200) 170 (640) (315) (370) 260

80 270 90 95 120 90
(140) (640) (200) (400) (200) (260)

(200) 65
(0) 0

(440) 250 350 130
(850) (175)

(110) (800) (20) (10) (750) (230) 135 (240) (325) (490) (35) 30 (70)
30 630 10 10 (15) 5 455 70 5 (15) 75 480 45 40 (110)

5 (5) 120 (260) 30 (45)
5 (10)

(85) 50 (10) 5
(10) 10 (5) 5 (270) 25
(95) 60 65 380 5 (5) 5 10 340 80 (120) 20

(95) (880) (5) (10) (775) (250) (220) 20 45 250 40
(260) (520) (25)

N
Not to Scale

LEGEND

Date

Figure

2I-90 Exit 59 (La Crosse Street) Interchange Options Study 
Rapid City, South Dakota 

3
3

Ramp to I-190 SB 

Ramp from I-190 NB

Sources: 
1. Traffic Volumes - HDR, October 2012
2. Traffic Capacity Analysis (Based on 2010 Highway Capacity Manual Methodologies) - HDR, January 2013 
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                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W Haines and La Crosse                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1110           veh/h               
Peak-hour factor, PHF                       0.87                               
Peak 15-min volume, v15                     319            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               654            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               654            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  10.1           pc/mi/ln            
Level of service, LOS                       A                                  
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                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W La Crosse and North                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1000           veh/h               
Peak-hour factor, PHF                       0.87                               
Peak 15-min volume, v15                     287            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               589            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               589            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  9.1            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W North and La Crosse                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   910            veh/h               
Peak-hour factor, PHF                       0.82                               
Peak 15-min volume, v15                     277            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               577            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               577            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  8.9            pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W La Crosse and Haines                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1085           veh/h               
Peak-hour factor, PHF                       0.82                               
Peak 15-min volume, v15                     331            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               688            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               688            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  10.6           pc/mi/ln            
Level of service, LOS                       A                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W Haines and La Crosse                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1635           veh/h               
Peak-hour factor, PHF                       0.88                               
Peak 15-min volume, v15                     464            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               952            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               952            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  14.6           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W La Crosse and North                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1310           veh/h               
Peak-hour factor, PHF                       0.88                               
Peak 15-min volume, v15                     372            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               763            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               763            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W North and La Crosse                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1470           veh/h               
Peak-hour factor, PHF                       0.85                               
Peak 15-min volume, v15                     432            v                   
Trucks and buses                            3              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.985                              
Driver population factor, fp                1.00                               
Flow rate, vp                               878            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               878            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.5           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W La Crosse and Haines                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1700           veh/h               
Peak-hour factor, PHF                       0.85                               
Peak 15-min volume, v15                     500            v                   
Trucks and buses                            3              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.985                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1015           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1015           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.6           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W Haines and La Crosse                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1580           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     439            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               900            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               900            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.8           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W La Crosse and North                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1480           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     411            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               843            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               843            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.0           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W North and La Crosse                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1420           veh/h               
Peak-hour factor, PHF                       0.85                               
Peak 15-min volume, v15                     418            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               869            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               869            pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.4           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W La Crosse and Haines                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1670           veh/h               
Peak-hour factor, PHF                       0.85                               
Peak 15-min volume, v15                     491            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1022           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1022           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  15.7           pc/mi/ln            
Level of service, LOS                       B                                  
                                                                               

DRAFT



                                                                               
                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W Haines and La Crosse                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2280           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     633            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1298           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1298           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  20.0           pc/mi/ln            
Level of service, LOS                       C                                  
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                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 EB                                                
From/To:                B/W La Crosse and North                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1940           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     539            v                   
Trucks and buses                            5              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.976                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1105           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1105           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  17.0           pc/mi/ln            
Level of service, LOS                       B                                  
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                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W North and La Crosse                                
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2300           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     639            v                   
Trucks and buses                            3              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.985                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1297           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1297           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              65.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  20.0           pc/mi/ln            
Level of service, LOS                       C                                  
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                 HCS 2010: Basic Freeway Segments Release 6.3                  
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                MDF                                                    
Agency or Company:      HDR                                                    
Date Performed:         10/30/2012                                             
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-90 WB                                                
From/To:                B/W La Crosse and Haines                               
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2650           veh/h               
Peak-hour factor, PHF                       0.90                               
Peak 15-min volume, v15                     736            v                   
Trucks and buses                            3              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   -              %                   
    Segment length                          -              mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.985                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1494           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  -              ft                  
Right-side lateral clearance                -              ft                  
Total ramp density, TRD                     -              ramps/mi            
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            65.0           mi/h                
Lane width adjustment, fLW                  -              mi/h                
Lateral clearance adjustment, fLC           -              mi/h                
TRD adjustment                              -              mi/h                
Free-flow speed, FFS                        65.0           mi/h                
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1494           pc/h/ln             
Free-flow speed, FFS                        65.0           mi/h                
Average passenger-car speed, S              64.9           mi/h                
Number of lanes, N                          2                                  
Density, D                                  23.0           pc/mi/ln            
Level of service, LOS                       C                                  
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II. Freeway Merge and Diverge Segment Analysis 
 
 
 
 

 
 

DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           910            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              200            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     370            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        910         200         370       vph   
Peak-hour factor, PHF                  0.87        0.87        0.87            
Peak 15-min volume, v15                261         57          106       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1072        236         436       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1072   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1308          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1072                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1308          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   9.9     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.254                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1110           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              315            vph                 
Length of first accel/decel lane            680            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     205            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1110        315         205       vph   
Peak-hour factor, PHF                  0.87        0.87        0.87            
Peak 15-min volume, v15                319         91          59        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1308        371         242       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1308   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1308          4700            No                    
      Fi   F                                                                   
     v  = v - v            937           4700            No                    
      FO   F   R                                                               
     v                     371           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1308                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1308          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   9.4     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.331                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           795            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              205            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     315            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        795         205         315       vph   
Peak-hour factor, PHF                  0.87        0.87        0.87            
Peak 15-min volume, v15                228         59          91        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          937         242         371       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  937    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1179          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 937                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1179          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.3     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.244                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1000           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              325            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     100            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1000        325         100       vph   
Peak-hour factor, PHF                  0.87        0.87        0.87            
Peak 15-min volume, v15                287         93          29        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1178        383         118       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1178   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1178          4700            No                    
      Fi   F                                                                   
     v  = v - v            795           4700            No                    
      FO   F   R                                                               
     v                     383           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1178                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1178          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           675            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              100            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     325            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        675         100         325       vph   
Peak-hour factor, PHF                  0.87        0.87        0.87            
Peak 15-min volume, v15                194         29          93        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          795         118         383       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  795    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     913           4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 795                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                913           4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   5.6     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.232                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.7    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           995            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              220            vph                 
Length of first accel/decel lane            310            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     135            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        995         220         135       vph   
Peak-hour factor, PHF                  0.82        0.82        0.82            
Peak 15-min volume, v15                303         67          41        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1262        279         171       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1262   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1262          4700            No                    
      Fi   F                                                                   
     v  = v - v            983           4700            No                    
      FO   F   R                                                               
     v                     279           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1262                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1262          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           775            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              135            vph                 
Length of first accel/decel lane            1300           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     220            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        775         135         220       vph   
Peak-hour factor, PHF                  0.82        0.82        0.82            
Peak 15-min volume, v15                236         41          67        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          983         171         279       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  983    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1154          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 983                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1154          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   6.2     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.216                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           910            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              145            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     320            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        910         145         320       vph   
Peak-hour factor, PHF                  0.82        0.82        0.82            
Peak 15-min volume, v15                277         44          98        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1154        184         406       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1154   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1154          4700            No                    
      Fi   F                                                                   
     v  = v - v            970           4700            No                    
      FO   F   R                                                               
     v                     184           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1154                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1154          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.4     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.315                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           765            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              320            vph                 
Length of first accel/decel lane            830            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     145            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        765         320         145       vph   
Peak-hour factor, PHF                  0.82        0.82        0.82            
Peak 15-min volume, v15                233         98          44        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          970         406         184       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  970    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1376          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 970                    (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1376          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.262                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.0    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1085           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              200            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     310            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1085        200         310       vph   
Peak-hour factor, PHF                  0.82        0.82        0.82            
Peak 15-min volume, v15                331         61          95        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1376        254         393       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1376   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1376          4700            No                    
      Fi   F                                                                   
     v  = v - v            1122          4700            No                    
      FO   F   R                                                               
     v                     254           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1376                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1376          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1275           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              360            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     630            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1275        360         630       vph   
Peak-hour factor, PHF                  0.88        0.88        0.88            
Peak 15-min volume, v15                362         102         179       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1485        419         734       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1485   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1904          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1485                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1904          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.266                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1635           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              640            vph                 
Length of first accel/decel lane            680            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     315            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1635        640         315       vph   
Peak-hour factor, PHF                  0.88        0.88        0.88            
Peak 15-min volume, v15                464         182         89        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1904        745         367       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1904   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1904          4700            No                    
      Fi   F                                                                   
     v  = v - v            1159          4700            No                    
      FO   F   R                                                               
     v                     745           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1904                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1904          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.365                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.6    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           995            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              315            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     640            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        995         315         640       vph   
Peak-hour factor, PHF                  0.88        0.88        0.88            
Peak 15-min volume, v15                283         89          182       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1159        367         745       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1159   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1526          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1159                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1526          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.249                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1310           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              430            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     275            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1310        430         275       vph   
Peak-hour factor, PHF                  0.88        0.88        0.88            
Peak 15-min volume, v15                372         122         78        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1526        501         320       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1526   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1526          4700            No                    
      Fi   F                                                                   
     v  = v - v            1025          4700            No                    
      FO   F   R                                                               
     v                     501           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1526                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1526          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           880            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              275            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     430            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        880         275         430       vph   
Peak-hour factor, PHF                  0.88        0.88        0.88            
Peak 15-min volume, v15                250         78          122       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1025        320         501       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1025   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1345          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1025                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1345          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.9     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.237                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1275           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              295            vph                 
Length of first accel/decel lane            310            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     490            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1275        295         490       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                375         87          144       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1522        352         585       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1522   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1522          4700            No                    
      Fi   F                                                                   
     v  = v - v            1170          4700            No                    
      FO   F   R                                                               
     v                     352           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1522                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1522          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.330                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.4    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           980            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              490            vph                 
Length of first accel/decel lane            1300           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     295            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        980         490         295       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                288         144         87        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1170        585         352       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1170   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1755          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1170                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1755          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.227                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1470           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              350            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     580            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1470        350         580       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                432         103         171       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1755        418         693       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1755   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1755          4700            No                    
      Fi   F                                                                   
     v  = v - v            1337          4700            No                    
      FO   F   R                                                               
     v                     418           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1755                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1755          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1120           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              580            vph                 
Length of first accel/decel lane            830            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     350            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1120        580         350       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                329         171         103       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1337        693         418       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1337   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2030          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1337                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2030          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.276                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.7    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2012                                                   
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1700           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              370            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     540            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1700        370         540       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                500         109         159       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2030        442         645       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2030   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2030          4700            No                    
      Fi   F                                                                   
     v  = v - v            1588          4700            No                    
      FO   F   R                                                               
     v                     442           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2030                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2030          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.338                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1360           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              220            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     390            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1360        220         390       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                378         61          108       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1549        251         444       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1549   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1800          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1549                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1800          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.264                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1580           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              370            vph                 
Length of first accel/decel lane            680            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     270            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1580        370         270       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                439         103         75        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1799        421         308       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1799   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1799          4700            No                    
      Fi   F                                                                   
     v  = v - v            1378          4700            No                    
      FO   F   R                                                               
     v                     421           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1799                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1799          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1210           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              270            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     370            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1210        270         370       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                336         75          103       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1378        308         421       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1378   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1686          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1378                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1686          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.252                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1480           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              470            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     130            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1480        470         130       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                411         131         36        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1686        535         148       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1686   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1686          4700            No                    
      Fi   F                                                                   
     v  = v - v            1151          4700            No                    
      FO   F   R                                                               
     v                     535           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1686                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1686          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.346                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1010           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              130            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     470            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1010        130         470       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                281         36          131       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1150        148         535       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1150   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1298          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1150                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1298          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   8.6     pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  A               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.236                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1560           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              320            vph                 
Length of first accel/decel lane            310            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     180            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1560        320         180       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                459         94          53        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1909        392         220       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1909   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1909          4700            No                    
      Fi   F                                                                   
     v  = v - v            1517          4700            No                    
      FO   F   R                                                               
     v                     392           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1909                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1909          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   17.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.333                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.3    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1240           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              180            vph                 
Length of first accel/decel lane            1300           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     320            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1240        180         320       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                365         53          94        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1517        220         392       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1517   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1737          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1517                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1737          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.226                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.8    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1420           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              170            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     420            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1420        170         420       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                418         50          124       v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1737        208         514       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1737   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1737          4700            No                    
      Fi   F                                                                   
     v  = v - v            1529          4700            No                    
      FO   F   R                                                               
     v                     208           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1737                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1737          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.7    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1250           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              420            vph                 
Length of first accel/decel lane            830            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     170            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1250        420         170       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                368         124         50        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1529        514         208       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1529   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2043          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1529                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2043          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.276                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1670           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              230            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     330            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1670        230         330       vph   
Peak-hour factor, PHF                  0.85        0.85        0.85            
Peak 15-min volume, v15                491         68          97        v     
Trucks and buses                       8           8           8         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.962       0.962       0.962           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2043        281         404       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2043   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2043          4700            No                    
      Fi   F                                                                   
     v  = v - v            1762          4700            No                    
      FO   F   R                                                               
     v                     281           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2043                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2043          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1870           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              410            vph                 
Length of first accel/decel lane            900            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     650            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1870        410         650       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                519         114         181       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2130        467         740       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2130   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2597          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2130                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2597          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.292                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.3    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           2280           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            680            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     410            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2280        750         410       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                633         208         114       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             

DRAFT



Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2597        854         467       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2597   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2597          4700            No                    
      Fi   F                                                                   
     v  = v - v            1743          4700            No                    
      FO   F   R                                                               
     v                     854           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2597                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2597          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.375                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.4    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1530           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              410            vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     750            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1900           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1530        410         750       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                425         114         208       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1743        467         854       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1743   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2210          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1743                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2210          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.267                        
                                              S                                
Space mean speed in ramp influence area,     S  = 58.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.9    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1940           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              620            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     350            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1940        620         350       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                539         172         97        v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2209        706         399       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2209   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2209          4700            No                    
      Fi   F                                                                   
     v  = v - v            1503          4700            No                    
      FO   F   R                                                               
     v                     706           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2209                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2209          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.362                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.7    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 EB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1320           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              350            vph                 
Length of first accel/decel lane            1100           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     620            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3100           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1320        350         620       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                367         97          172       v     
Trucks and buses                       5           5           5         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.976       0.976       0.976           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1503        399         706       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1503   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1902          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1503                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                1902          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.248                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           2080           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              420            vph                 
Length of first accel/decel lane            310            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     640            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2080        420         640       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                578         117         178       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2346        474         722       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2346   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2346          4700            No                    
      Fi   F                                                                   
     v  = v - v            1872          4700            No                    
      FO   F   R                                                               
     v                     474           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2346                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2346          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from North                                       
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1660           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              640            vph                 
Length of first accel/decel lane            1300           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     420            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   3300           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1660        640         420       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                461         178         117       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1872        722         474       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1872   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2594          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 1872                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2594          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.256                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.1    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           2300           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              420            vph                 
Length of first accel/decel lane            750            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     770            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2300        420         770       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                639         117         214       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2594        474         868       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2594   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2594          4700            No                    
      Fi   F                                                                   
     v  = v - v            2120          4700            No                    
      FO   F   R                                                               
     v                     474           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2594                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2594          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.341                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.2    mph                  
_______________________________________________________________________________DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Merge from La Crosse                                   
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           1880           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              770            vph                 
Length of first accel/decel lane            830            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     420            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   1800           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1880        770         420       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                522         214         117       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2120        868         474       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 13-6 or 13-7)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2120   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2988          4700            No                    
      FO                                                                       
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2120                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
________________________Flow Entering Merge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2988          4600                  No                   
      R12                                                                      
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.6    mph                  
_______________________________________________________________________________
                                                                               DRAFT



                                                                               
           HCS 2010:  Freeway Merge and Diverge Segments Release 6.3           
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                     Fax:                                
E-mail:                                                                        
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                MDF                                                    
Agency/Co.:             HDR                                                    
Date performed:         10/30/2012                                             
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-90 WB                                                
Junction:               Diverge to Haines                                      
Jurisdiction:           SDDOT                                                  
Analysis Year:          2035 No-Build                                          
Description:  I-90/La Crosse Street Interchange Study                          
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  65.0           mph                 
Volume on freeway                           2650           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              430            vph                 
Length of first accel/decel lane            230            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     560            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2650        430         560       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                736         119         156       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Level       Level       Level           
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               1.5         1.5         1.5             
Recreational vehicle PCE, ER           1.2         1.2         1.2             
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Heavy vehicle adjustment, fHV          0.985       0.985       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2989        485         632       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 13-12 or 13-13)                    
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2989   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2989          4700            No                    
      Fi   F                                                                   
     v  = v - v            2504          4700            No                    
      FO   F   R                                                               
     v                     485           2100            No                    
      R                                                                        
     v  or v               0    pc/h     (Equation 13-14 or 13-17)             
      3     av34                                                               
Is   v  or v      > 2700 pc/h?           No                                    
      3     av34                                                               
Is   v  or v      > 1.5 v  /2            No                                    
      3     av34         12                                                    
If yes, v    = 2989                   (Equation 13-15, 13-16, 13-18, or 13-19) 
         12A                                                                   
                                                                               
______________________Flow Entering Diverge Influence Area_____________________
                      Actual        Max Desirable         Violation?           
     v                2989          4400                  No                   
      12                                                                       
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.1    mph                  
_______________________________________________________________________________DRAFT



 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. Freeway Weaving Analysis 
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W I-190 and Haines                             
Analysis Year:                2012                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  720         ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              537     373     263     107  veh/h      
Peak hour factor, PHF                  0.87    0.87    0.87    0.87            
Peak 15-min volume, v15                154     107     76      31              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           633     439     310     126   pc/h      
                                                                               
Volume ratio, VR                               0.497                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        749         lc/h                    
Weaving lane changes, LCW                  864         lc/h                    
Non-weaving vehicle index, INW             44                                  
Non-weaving lane change, LCNW              0           lc/h                    
Total lane changes, LCALL                  864         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.261                               
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Average weaving speed, SW                  54.7        mi/h                    
Average non-weaving speed, SNW             57.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.9        mi/h                    
Weaving segment density, D                 9.0         pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.399                               
Weaving segment flow rate, v               1508        pc/h                    
Weaving segment capacity, cW               3685        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7788        720         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1259         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.399        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W Haines and I-190                             
Analysis Year:                2012                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1600        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              565     160     320     150  veh/h      
Peak hour factor, PHF                  0.82    0.82    0.82    0.82            
Peak 15-min volume, v15                172     49      98      46              
Trucks and buses                       8       8       8       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.962   0.962   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           717     203     406     190   pc/h      
                                                                               
Volume ratio, VR                               0.402                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        609         lc/h                    
Weaving lane changes, LCW                  812         lc/h                    
Non-weaving vehicle index, INW             116                                 
Non-weaving lane change, LCNW              476         lc/h                    
Total lane changes, LCALL                  1288        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.190                               
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Average weaving speed, SW                  57.0        mi/h                    
Average non-weaving speed, SNW             58.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   57.7        mi/h                    
Weaving segment density, D                 8.8         pc/mi/ln                
Level of service, LOS                      A                                   
Weaving segment v/c ratio                  0.358                               
Weaving segment flow rate, v               1516        pc/h                    
Weaving segment capacity, cW               4067        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6700        1600        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1410         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.358        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W I-190 and Haines                             
Analysis Year:                2012                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  720         ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              803     472     292     338  veh/h      
Peak hour factor, PHF                  0.88    0.88    0.88    0.88            
Peak 15-min volume, v15                228     134     83      96              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           935     550     340     394   pc/h      
                                                                               
Volume ratio, VR                               0.401                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        890         lc/h                    
Weaving lane changes, LCW                  1005        lc/h                    
Non-weaving vehicle index, INW             77                                  
Non-weaving lane change, LCNW              86          lc/h                    
Total lane changes, LCALL                  1091        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.314                               
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Average weaving speed, SW                  53.1        mi/h                    
Average non-weaving speed, SNW             55.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.2        mi/h                    
Weaving segment density, D                 13.6        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.551                               
Weaving segment flow rate, v               2219        pc/h                    
Weaving segment capacity, cW               3931        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6693        720         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1343         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.551        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W Haines and I-190                             
Analysis Year:                2012                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1600        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              788     282     542     258  veh/h      
Peak hour factor, PHF                  0.85    0.85    0.85    0.85            
Peak 15-min volume, v15                232     83      159     76              
Trucks and buses                       3       3       3       3         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           941     337     647     308   pc/h      
                                                                               
Volume ratio, VR                               0.441                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        984         lc/h                    
Weaving lane changes, LCW                  1187        lc/h                    
Non-weaving vehicle index, INW             160                                 
Non-weaving lane change, LCNW              547         lc/h                    
Total lane changes, LCALL                  1734        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.241                               
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Average weaving speed, SW                  55.3        mi/h                    
Average non-weaving speed, SNW             54.3        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.8        mi/h                    
Weaving segment density, D                 13.6        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.541                               
Weaving segment flow rate, v               2233        pc/h                    
Weaving segment capacity, cW               4067        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            7141        1600        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1376         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.541        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W I-190 and Haines                             
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  720         ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              960     400     280     110  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                267     111     78      31              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1093    456     319     125   pc/h      
                                                                               
Volume ratio, VR                               0.389                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        775         lc/h                    
Weaving lane changes, LCW                  890         lc/h                    
Non-weaving vehicle index, INW             70                                  
Non-weaving lane change, LCNW              63          lc/h                    
Total lane changes, LCALL                  953         lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.282                               
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Average weaving speed, SW                  54.0        mi/h                    
Average non-weaving speed, SNW             56.2        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   55.3        mi/h                    
Weaving segment density, D                 12.0        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.491                               
Weaving segment flow rate, v               1993        pc/h                    
Weaving segment capacity, cW               3960        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6557        720         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1353         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.491        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W Haines and La Crosse                         
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2790        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1057    153     303     67   veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                294     43      84      19              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1204    174     345     76    pc/h      
                                                                               
Volume ratio, VR                               0.288                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        519         lc/h                    
Weaving lane changes, LCW                  799         lc/h                    
Non-weaving vehicle index, INW             286                                 
Non-weaving lane change, LCNW              1198        lc/h                    
Total lane changes, LCALL                  1997        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.174                               
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Average weaving speed, SW                  57.6        mi/h                    
Average non-weaving speed, SNW             58.4        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   58.2        mi/h                    
Weaving segment density, D                 10.3        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.376                               
Weaving segment flow rate, v               1799        pc/h                    
Weaving segment capacity, cW               4671        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5461        2790        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1596         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.376        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
                                                                               

DRAFT



                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W La Crosse and Haines                         
Analysis Year:                2035                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2570        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1050    390     200     30   veh/h      
Peak hour factor, PHF                  0.85    0.85    0.85    0.85            
Peak 15-min volume, v15                309     115     59      9               
Trucks and buses                       8       8       8       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.962   0.962   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1285    477     245     37    pc/h      
                                                                               
Volume ratio, VR                               0.353                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        722         lc/h                    
Weaving lane changes, LCW                  990         lc/h                    
Non-weaving vehicle index, INW             272                                 
Non-weaving lane change, LCNW              1087        lc/h                    
Total lane changes, LCALL                  2077        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.191                               
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Average weaving speed, SW                  57.0        mi/h                    
Average non-weaving speed, SNW             56.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   56.7        mi/h                    
Weaving segment density, D                 12.0        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.447                               
Weaving segment flow rate, v               2044        pc/h                    
Weaving segment capacity, cW               4399        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6162        2570        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1525         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.447        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         AM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W Haines and I-190                             
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1600        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1080    180     360     150  veh/h      
Peak hour factor, PHF                  0.85    0.85    0.85    0.85            
Peak 15-min volume, v15                318     53      106     44              
Trucks and buses                       8       8       8       8         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.962   0.962   0.962   0.962           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1321    220     440     184   pc/h      
                                                                               
Volume ratio, VR                               0.305                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        660         lc/h                    
Weaving lane changes, LCW                  863         lc/h                    
Non-weaving vehicle index, INW             193                                 
Non-weaving lane change, LCNW              599         lc/h                    
Total lane changes, LCALL                  1462        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.210                               
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Average weaving speed, SW                  56.3        mi/h                    
Average non-weaving speed, SNW             56.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   56.6        mi/h                    
Weaving segment density, D                 12.7        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.484                               
Weaving segment flow rate, v               2165        pc/h                    
Weaving segment capacity, cW               4301        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5636        1600        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1491         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.484        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W I-190 and Haines                             
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  720         ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1340    530     310     340  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                372     147     86      94              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1526    604     353     387   pc/h      
                                                                               
Volume ratio, VR                               0.333                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        957         lc/h                    
Weaving lane changes, LCW                  1072        lc/h                    
Non-weaving vehicle index, INW             110                                 
Non-weaving lane change, LCNW              207         lc/h                    
Total lane changes, LCALL                  1279        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.356                               
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Average weaving speed, SW                  51.9        mi/h                    
Average non-weaving speed, SNW             53.5        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.0        mi/h                    
Weaving segment density, D                 18.1        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.683                               
Weaving segment flow rate, v               2870        pc/h                    
Weaving segment capacity, cW               4098        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5945        720         a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1400         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.683        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 EB                                          
Weaving Location:             B/W Haines and La Crosse                         
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2790        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1280    250     590     160  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                356     69      164     44              
Trucks and buses                       5       5       5       5         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.976   0.976   0.976   0.976           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1458    285     672     182   pc/h      
                                                                               
Volume ratio, VR                               0.369                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        957         lc/h                    
Weaving lane changes, LCW                  1237        lc/h                    
Non-weaving vehicle index, INW             366                                 
Non-weaving lane change, LCNW              1272        lc/h                    
Total lane changes, LCALL                  2509        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.208                               
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Average weaving speed, SW                  56.4        mi/h                    
Average non-weaving speed, SNW             54.0        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   54.8        mi/h                    
Weaving segment density, D                 15.8        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.566                               
Weaving segment flow rate, v               2597        pc/h                    
Weaving segment capacity, cW               4475        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6330        2790        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1529         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.566        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W La Crosse and Haines                         
Analysis Year:                2035                                             
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  2570        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1591    629     289     141  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                442     175     80      39              
Trucks and buses                       3       3       3       3         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1794    709     326     159   pc/h      
                                                                               
Volume ratio, VR                               0.346                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1035        lc/h                    
Weaving lane changes, LCW                  1303        lc/h                    
Non-weaving vehicle index, INW             402                                 
Non-weaving lane change, LCNW              1217        lc/h                    
Total lane changes, LCALL                  2520        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.223                               
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Average weaving speed, SW                  55.9        mi/h                    
Average non-weaving speed, SNW             52.8        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.8        mi/h                    
Weaving segment density, D                 18.5        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.651                               
Weaving segment flow rate, v               2988        pc/h                    
Weaving segment capacity, cW               4525        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            6087        2570        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1531         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.651        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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                        HCS 2010: Freeway Weaving Release 6.3                  
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
______________________________Operational Analysis_____________________________
                                                                               
Analyst:                      MDF                                              
Agency/Co.:                   HDR                                              
Date Performed:               10/30/2012                                       
Analysis Time Period:         PM Peak                                          
Freeway/Dir of Travel:        I-90 WB                                          
Weaving Location:             B/W Haines and I-190                             
Analysis Year:                2035 No-Build                                    
Description:                  I-90/La Crosse Street Interchange Study          
                                                                               
___________________________________Inputs______________________________________
                                                                               
Segment Type                                Freeway                            
Weaving configuration                       One-Sided                          
Number of lanes, N                          3           ln                     
Weaving segment length, LS                  1600        ft                     
Freeway free-flow speed, FFS                65          mi/h                   
Minimum segment speed, SMIN                 15          mi/h                   
Freeway maximum capacity, cIFL              1800*       pc/h/ln                
                                                                               
Terrain type                                Level                              
    Grade                                   0.00        %                      
    Length                                  0.00        mi                     
                                                                               
___________________Conversion to pc/h Under Base Conditions____________________
                                       Volume Components                       
                                      VFF     VRF     VFR     VRR              
Volume, V                              1610    300     610     260  veh/h      
Peak hour factor, PHF                  0.90    0.90    0.90    0.90            
Peak 15-min volume, v15                447     83      169     72              
Trucks and buses                       3       3       3       3         %     
Recreational vehicles                  0       0       0       0         %     
Trucks and buses PCE, ET               1.5     1.5     1.5     1.5             
Recreational vehicle PCE, ER           1.2     1.2     1.2     1.2             
Heavy vehicle adjustment, fHV          0.985   0.985   0.985   0.985           
Driver population adjustment, fP       1.00    1.00    1.00    1.00            
Flow rate, v                           1816    338     688     293   pc/h      
                                                                               
Volume ratio, VR                               0.327                           
                                                                               
_________________________Configuration Characteristics_________________________
Number of maneuver lanes, NWL              2           ln                      
Interchange density, ID                    0.8         int/mi                  
Minimum RF lane changes, LCRF              1           lc/pc                   
Minimum FR lane changes, LCFR              1           lc/pc                   
Minimum RR lane changes, LCRR                          lc/pc                   
                                                                               
Minimum weaving lane changes, LCMIN        1026        lc/h                    
Weaving lane changes, LCW                  1229        lc/h                    
Non-weaving vehicle index, INW             270                                 
Non-weaving lane change, LCNW              724         lc/h                    
Total lane changes, LCALL                  1953        lc/h                    
                                                                               
_______________________Weaving and Non-Weaving Speeds__________________________
Weaving intensity factor, W                0.264                               
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Average weaving speed, SW                  54.5        mi/h                    
Average non-weaving speed, SNW             52.6        mi/h                    
                                                                               
_________Weaving Segment Speed, Density, Level of Service and Capacity_________
Weaving segment speed, S                   53.2        mi/h                    
Weaving segment density, D                 19.6        pc/mi/ln                
Level of service, LOS                      B                                   
Weaving segment v/c ratio                  0.709                               
Weaving segment flow rate, v               3135        pc/h                    
Weaving segment capacity, cW               4354        veh/h                   
                                                                               
_______________________Limitations on Weaving Segments_________________________
If limit reached, see note.                                                    
                                                                               
                          Minimum       Maximum       Actual       Note        
Weaving length (ft)          300            5878        1600        a,b        
                                        Maximum       Analyzed                 
Density-based capacty,                      1800*       1473         c         
cIWL (pc/h/ln)                                                                 
                                        Maximum       Analyzed                 
v/c ratio                                   1.00        0.709        d         
                                                                               
Notes:                                                                         
a.  In weaving segments shorter than 300 ft, weaving vehicles are assumed to   
    make only necessary lane changes.                                          
b.  Weaving segments longer than the calculated maximum length should be       
    treated as isolated merge and diverge areas using the procedures of        
    Chapter 13, "Freeway Merge and Diverge Segments."                          
c.  The density-based capacity exceeds the capacity of a basic freeway segment,
    under equivalent ideal conditions.                                         
d.  Volumes exceed the weaving segment capacity. The level of service is F.    
                                                                               
 ______________________________________________________________________________
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection Eglin Street Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 5 5 5 120 5 135 10 340 80 70 455 5

Signal Information

Green
Yellow
Red

3.4 53.4 6.1 0.9 0.0 0.0
3.0 3.9 3.2 3.2 0.0 0.0
2.0 1.9 2.0 2.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 85.0 Reference Phase 2

Offset, s 56 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 2 1 6

Case Number 12.0 9.0 5.3 1.0 4.0

Phase Duration, s 6.1 11.3 59.2 8.4 67.6

Change Period, (Y+Rc), s 5.2 5.2 5.8 5.0 5.8

Max Allow Headway (MAH), s 4.1 4.1 0.0 4.1 0.0

Queue Clearance Time (gs), s 2.5 5.9 3.3

Green Extension Time (ge), s 0.0 0.3 0.0 0.1 0.0

Phase Call Probability 0.23 0.97 0.84

Max Out Probability 0.12 0.00 0.02

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 11 80 59 16 11 378 48 78 255 255

Adjusted Saturation Flow Rate (s), veh/h/ln 1722 1681 1689 1496 886 1680 1496 1681 1765 1759

Queue Service Time (gs), s 0.5 3.9 2.9 0.8 0.2 1.8 0.5 1.3 3.1 3.1

Cycle Queue Clearance Time (gc), s 0.5 3.9 2.9 0.8 0.2 1.8 0.5 1.3 3.1 3.1

Green Ratio (g/C) 0.01 0.07 0.07 0.07 0.63 0.63 0.63 0.69 0.73 0.73

Capacity (c), veh/h 19 121 122 108 641 2111 939 732 1282 1278

Volume-to-Capacity Ratio (X) 0.594 0.661 0.484 0.144 0.017 0.179 0.051 0.106 0.199 0.199

Available Capacity (ca), veh/h 158 352 354 313 641 2111 939 883 1282 1278

Back of Queue (Q), veh/ln (95th percentile) 0.7 3.2 2.3 0.6 0.1 1.0 0.3 0.6 1.5 1.5

Queue Storage Ratio (RQ) (95th percentile) 0.03 0.41 0.11 0.03 0.01 0.02 0.04 0.05 0.03 0.03

Uniform Delay (d1), s/veh 41.9 38.4 37.9 37.0 2.6 2.7 2.6 4.5 2.8 2.8

Incremental Delay (d2), s/veh 26.6 6.0 3.0 0.6 0.0 0.2 0.1 0.1 0.3 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 68.4 44.5 40.9 37.6 2.6 2.9 2.7 4.5 3.1 3.1

Level of Service (LOS) E D D D A A A A A A

Approach Delay, s/veh / LOS 68.4 E 42.4 D 2.9 A 3.3 A

Intersection Delay, s/veh / LOS 8.8 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 3.0 C 2.9 C 2.2 B

Bicycle LOS Score / LOS 2.2 B 2.9 C 3.1 C 3.0 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:37:17 AM
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This Signals text report was created on January 31, 2013 at 12:17:26

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            5      5      5    120      5    135     10    340     80     70    455    5 
Lanes                    0      1      0      1      1      1      1      2      1      1      2    0 
Bay Length, ft           0    500      0    200    500    500    150   1000    150    300   1131    0 
Receiving Lanes          1      2      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      2      0      2      2      2      2      2      2      2      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     5                  121                   37                    1    
I-Factor                     1.00                 1.00                 1.00                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT            LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      13.0       0.0      23.0       0.0      33.0      16.0 49.0 
Yellow Change, s                    4.0       3.2       4.0       3.2       4.0       3.9       3.0 3.9 
Red Clearance, s                    1.0       2.0       1.0       2.0       1.0       1.9       2.0 1.9 
Minimum Green, s                      5         4         5         4         5         5         4 5 
Lead/Lag                                                                                       Lead 
Passage Time, s                     2.0       3.0       2.0       3.0       2.0       2.0       3.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            56 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         0         6         0 0 
Assigned Left-Turn Mvmt.              1         5         7         3         0         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h         5.56   5.56      0 133.33   5.56  15.56  11.11 377.78  47.78  77.78 505.56   4.44 
SatFlow, veh/h/ln        0 1764.7      0 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h       9.35      0      0 121.04 121.61 107.71 641.27 2110.5 939.39 732.17 2537.9   22.3 
Discharge Vol, veh/h  5.56      0      0      0      0  15.56      0 377.78      0      0      0    0 
Prop Arriv On Green   0.01   0.01      0   0.07   0.07   0.07   0.84   0.84   0.84   0.02   0.79    0.8 
Apprch Vol, veh/h        0  11.11      0      0 154.44      0      0 436.67      0      0 587.78    0 
Apprch Stops, #/veh      0   1.39      0      0   0.92      0      0   0.12      0      0   0.14    0 
Apprch Delay, s/veh      0  68.41      0      0   42.4      0      0   2.87      0      0    3.3    0 
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Apprch LOS                      E                    D                    A                    A    
Int Delay, s/veh      8.83 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         0         6         0 0 
Case No                            1       5.3         9        12         0         4         0 0 
Phase Duration, s               8.36     59.19     11.32      6.12         0     67.56         0 0 
Change Period, s                   5       5.8       5.2       5.2         0       5.8         0 5.2 
Phase Start Time, s            79.25      2.61      61.8     73.12     79.25     79.25      61.8 79.25 
Phase End Time, s               2.61      61.8     73.12     79.25     79.25      61.8      61.8 79.25 
Max Allow Headway, s            4.08         0      4.13      4.09         0         0         0 0 
Equiv Max Green, s                11         5      17.8       7.8                   5           
Queue Clear Time, s             3.27                5.94      2.55                               
Green Exten Time, s             0.09         0      0.34         0         0         0         0 0 
Prob of Phase Call              0.84                0.97      0.23                               
Prob of Max Out                 0.02                   0      0.12                               

Left-Turn Movement Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Mvmt. Sat Flow, veh/h        1680.67    886.21   1680.67    860.82         0         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0      3360    1688.6    860.84         0   3493.19         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1495.51   1495.51         0         0      30.7         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Lane Assignment              L Pr/Pm         L         L       L+T                               
Lanes in Group                     1         1         1         1         0         0         0 0 
Group Volume, veh/h            77.78     11.11        80     11.11         0         0         0 0 
Group SatFlow, vphpl         1680.67    886.21   1680.67   1721.66         0         0         0 0 
Queue Serve Time, s             1.27      0.18      3.94      0.55         0         0         0 0 
Cycle Clear Time, s             1.27      0.19      3.94      0.55         0         0         0 0 
Perm SatFlow, vphpl           957.93    886.21   1680.67         0         0         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              55.39     53.39         0         0         0         0         0 0 
Perm Serve Time, s             51.55     53.38         0         0         0         0         0 0 
Perm Que Serve Time, s          0.35      0.17                                                   
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         1         1       0.5         0         0         0 0 
Lane Grp Capacity, vph        732.17    641.27    121.04      18.7                               
v/c Ratio                       0.11      0.02      0.66      0.59         0         0         0 0 
Avail Capacity, veh/h         883.18    641.27    351.95    157.99          
I-Factor                           1         1         1         1         0         0         0 0 
Uniform Delay, s/veh            4.45      2.58     38.43     41.85                               
Increm Delay, s/veh             0.06      0.05      6.02     26.56         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            4.51      2.63     44.45     68.42                               
Group LOS                          A         A         D         E                               
Uniform Stops, #/veh            0.18       0.1      0.84      0.86                               
Increm Stops, #/veh             0.01      0.03      0.11      0.53         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.19      0.14      0.94      1.39                               
Uniform Queue, veh/ln           0.33      0.03      1.58      0.23                               
Increm Queue, veh/ln            0.01      0.01       0.2      0.14         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8       1.8       1.8       1.8         0         0         0 0 
Back of Queue, veh/ln           0.62      0.06      3.21      0.66                               
Storage Ratio                   0.05      0.01      0.41      0.03         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T         T                             T           
Lanes in Group                     0         2         1         0         0         1         0 0 
Group Volume, veh/h                0    377.78     58.89         0         0    255.31         0 0 
Group SatFlow, vphpl               0      1680    1688.6         0         0   1764.71         0 0 
Queue Serve Time, s                0      1.83      2.85         0         0      3.07         0 0 
Cycle Clear Time, s                0      1.83      2.85         0         0      3.07         0 0 
Lane Grp Capacity, vph                 2110.55    121.61         0             1282.11           
v/c Ratio                          0      0.18      0.48         0         0       0.2         0 0 
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Avail Capacity, veh/h                  2110.55    353.61       1282.11           
I-Factor                           0         1         1         0         0         1         0 0 
Uniform Delay, s/veh                      2.72     37.92                          2.77           
Increm Delay, s/veh                0      0.19      2.96         0         0      0.35         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       2.9     40.89                          3.11           
Group LOS                                    A         D                             A           
Uniform Stops, #/veh                      0.11      0.83                          0.12           
Increm Stops, #/veh                0      0.01      0.07         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.12       0.9                          0.14           
Uniform Queue, veh/ln                     0.48      1.15                           0.7           
Increm Queue, veh/ln               0      0.05       0.1         0         0      0.12         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                     0.96      2.25                          1.48           
Storage Ratio                      0      0.02      0.11         0         0      0.03         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R         R                           T+R           
Lanes in Group                     0         1         1         0         0         1         0 0 
Group Volume, veh/h                0     47.78     15.56         0         0    254.69         0 0 
Group SatFlow, vphpl               0   1495.51   1495.51         0         0   1759.18         0 0 
Queue Serve Time, s                0      0.46      0.83         0         0      3.07         0 0 
Cycle Clear Time, s                0      0.46      0.83         0         0      3.07         0 0 
Prot RT SatFlow, vphpl                       0         0                                         
Prot RT Eff Green, s                         0         0                                         
Prop Outside Lane                  0         1  1         0         0      0.02         0 0 
Lane Grp Capacity, vph                  939.39    107.71                        1278.1           
v/c Ratio                          0      0.05      0.14         0         0       0.2         0 0 
Avail Capacity, veh/h                   939.39    313.18                        1278.1           
I-Factor                           0         1         1         0         0         1         0 0 
Uniform Delay, s/veh                      2.61     36.98                          2.76           
Increm Delay, s/veh                0       0.1      0.61         0         0      0.35         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      2.71     37.59                          3.11           
Group LOS                                    A         D                             A           
Uniform Stops, #/veh                       0.1      0.81                          0.12           
Increm Stops, #/veh                0      0.02      0.05         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.13      0.86                          0.14           
Uniform Queue, veh/ln                     0.12       0.3                           0.7           
Increm Queue, veh/ln               0      0.03      0.02         0         0      0.12         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                     0.26      0.57                          1.48           
Storage Ratio                      0      0.04      0.03         0         0      0.03         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection I-90 EB Ramps Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 65 0 250 350 130 75 280

Signal Information

Green
Yellow
Red

56.5 8.6 5.4 0.0 0.0 0.0
4.5 4.5 4.0 0.0 0.0 0.0
0.5 0.5 0.5 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 85.0 Reference Phase 2

Offset, s 39 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 2 1 6

Case Number 9.0 8.3 1.0 4.0

Phase Duration, s 9.9 61.5 13.6 75.1

Change Period, (Y+Rc), s 4.5 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 5.6 2.0

Green Extension Time (ge), s 0.4 0.0 0.2 0.0

Phase Call Probability 0.92 0.86

Max Out Probability 0.00 0.02

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 2 12 1 6

Adjusted Flow Rate (v), veh/h 72 0 32 211 290 83 311

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1216 1650 1681 1680

Queue Service Time (gs), s 3.6 0.0 1.8 8.0 8.1 0.0 2.8

Cycle Queue Clearance Time (gc), s 3.6 0.0 1.8 8.0 8.1 0.0 2.8

Green Ratio (g/C) 0.06 0.06 0.06 0.66 0.66 0.74 0.82

Capacity (c), veh/h 107 113 95 808 1096 743 2770

Volume-to-Capacity Ratio (X) 0.674 0.000 0.338 0.261 0.265 0.112 0.112

Available Capacity (ca), veh/h 405 426 361 808 1096 810 2770

Back of Queue (Q), veh/ln (95th percentile) 3.0 0.0 1.2 3.4 4.7 0.9 0.6

Queue Storage Ratio (RQ) (95th percentile) 0.38 0.00 0.16 0.08 0.11 0.12 0.03

Uniform Delay (d1), s/veh 38.9 0.0 38.1 8.2 8.5 6.1 2.9

Incremental Delay (d2), s/veh 10.0 0.0 2.9 0.8 0.6 0.1 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 48.9 0.0 41.0 8.9 9.0 6.2 3.0

Level of Service (LOS) D D A A A A

Approach Delay, s/veh / LOS 46.5 D 0.0 9.0 A 3.6 A

Intersection Delay, s/veh / LOS 10.8 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 3.0 C 2.1 B 2.4 B

Bicycle LOS Score / LOS 2.3 B 2.9 C 2.8 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:37:17 AM
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This Signals text report was created on January 31, 2013 at 12:17:51

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           65      0    250      0      0      0      0    350    130     75    280    0 
Lanes                    1      1      1      0      0      0      0      2      0      1      2    0 
Bay Length, ft         200    500    200      0      0      0      0   1131      0    200    575    0 
Receiving Lanes          1      1      1      0      0      0      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      0      0      0      0      2      0      2      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      4      4      4      4    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     35     35     35     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   221                    0                   29                    0    
I-Factor                     1.00                 1.00                 0.95                 0.95    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT                                   TH+RT        LT LT+TH 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      25.0       0.0       0.0       0.0      43.0      17.0 60.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.5       1.0       1.0       1.0       0.5       0.5 0.5 
Minimum Green, s                      5         5         5         5         5         5        10 5 
Lead/Lag                                                                                        Lag 
Passage Time, s                     2.0       4.0       2.0       2.0       2.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            39 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        2         1         0         8         0         6         0 0 
Assigned Left-Turn Mvmt.              5         1         0         3         0         0         0 0 
Assigned Through Mvmt.                2         0         0         8         0         6         0 0 
Assigned Right-Turn Mvmt.            12         0         0        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        72.22      0  32.22      0      0      0      0 388.89 112.22  83.33 311.11    0 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7      0      0      0      0 1764.7      0 1764.7 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.69      1      1   0.95    1 
Capacity, veh/h     107.21 112.57   95.4      0                42.35 1480.4 423.64 742.56 2770.1    0 
Discharge Vol, veh/h 72.22      0  32.22      0      0             0 388.89      0      0 311.11    0 
Prop Arriv On Green   0.06      0   0.06      0      0      0      0   0.55   0.52   0.06   0.67    0 
Apprch Vol, veh/h        0 104.44      0      0      0      0      0 501.11      0      0 394.44    0 
Apprch Stops, #/veh      0   0.96      0      0      0      0      0   0.38      0      0   0.13    0 
Apprch Delay, s/veh      0  46.47      0      0      0      0      0      9      0      0   3.65    0 
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Apprch LOS                      D                                         A                    A    
Int Delay, s/veh      10.8 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     2         1         0         8         0         6         0 0 
Case No                          8.3         1         0         9         0         4         0 0 
Phase Duration, s              61.48      13.6         0      9.92         0     75.08         0 0 
Change Period, s                   5         5        0       4.5         0         5         0 0 
Phase Start Time, s            67.52        44      57.6      57.6     67.52     67.52      57.6 67.52 
Phase End Time, s                 44      57.6      57.6     67.52     67.52      57.6      57.6 67.52 
Max Allow Headway, s               0      5.08         0      5.06         0         0         0 0 
Equiv Max Green, s                 5        12                20.5                   5           
Queue Clear Time, s                          2                5.57                               
Green Exten Time, s                0       0.2         0      0.35         0         0         0 0 
Prob of Phase Call                        0.86                0.92                               
Prob of Max Out                           0.02                   0                               

Left-Turn Movement Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Mvmt. Sat Flow, veh/h              0   1680.67         0   1680.67         0         0         0 0 

Through Movement Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Mvmt. Sat Flow, veh/h        2777.02         0         0   1764.71         0   3444.71         0 0 

Right-Turn Movement Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Mvmt. Sat Flow, veh/h         637.62         0         0   1495.51         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Lane Assignment                        L Pr/Pm                   L                               
Lanes in Group                     0         1         0         1         0         0         0 0 
Group Volume, veh/h                0     83.33         0     72.22         0         0         0 0 
Group SatFlow, vphpl               0   1680.67         0   1680.67         0         0         0 0 
Queue Serve Time, s                0         0         0      3.57         0         0         0 0 
Cycle Clear Time, s                0         0         0      3.57         0         0         0 0 
Perm SatFlow, vphpl          1085.28    893.51         0   1680.67         0         0         0 0 
Shared SatFlow, vphpl              0                                                             
Perm Eff Green, s                  0     54.48         0         0         0         0         0 0 
Perm Serve Time, s                 0      46.4         0         0         0         0         0 0 
Perm Que Serve Time, s                    3.23                                                   
Time to first Blk, s           56.48         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         1         0         1         0         0         0 0 
Lane Grp Capacity, vph                  742.56              107.21                               
v/c Ratio                          0      0.11         0      0.67         0         0         0 0 
Avail Capacity, veh/h                   809.74              405.34          
I-Factor                           0      0.95         0         1         0         0         0 0 
Uniform Delay, s/veh                      6.11               38.92                               
Increm Delay, s/veh                0      0.09         0      9.99         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       6.2               48.91                               
Group LOS                                    A                   D                               
Uniform Stops, #/veh                      0.25                0.81                               
Increm Stops, #/veh                0      0.01         0      0.17         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.26                0.99                               
Uniform Queue, veh/ln                     0.49                1.38                               
Increm Queue, veh/ln               0      0.02         0       0.3         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               1       1.8         0       1.8         0         0         0 0 
Back of Queue, veh/ln                     0.91                3.02                               
Storage Ratio                      0      0.12         0      0.38         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Lane Assignment                    T                             T                   T           
Lanes in Group                     1         0         0         1         0         2         0 0 
Group Volume, veh/h           210.72         0         0         0         0    311.11         0 0 
Group SatFlow, vphpl         1215.84         0         0   1764.71         0      1680         0 0 
Queue Serve Time, s             8.03         0         0         0         0      2.78         0 0 
Cycle Clear Time, s             8.03         0         0         0         0      2.78         0 0 
Lane Grp Capacity, vph        807.83                        112.57             2770.13           
v/c Ratio                       0.26         0         0         0         0      0.11         0 0 
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Avail Capacity, veh/h         807.83                        425.61             2770.13           
I-Factor                        0.99         0         0         0         0      0.95         0 0 
Uniform Delay, s/veh            8.16                             0                2.89           
Increm Delay, s/veh             0.78         0         0         0         0      0.08         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            8.94                             0                2.97           
Group LOS                          A                                                 A           
Uniform Stops, #/veh            0.34                             0                0.08           
Increm Stops, #/veh             0.04         0         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.38                             0                0.09           
Uniform Queue, veh/ln           1.71                             0                 0.3           
Increm Queue, veh/ln            0.17         0         0         0         0      0.03         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0         1         0       1.8         0 0 
Back of Queue, veh/ln           3.39                             0                 0.6           
Storage Ratio                   0.08         0         0         0         0      0.03         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Lane Assignment                  T+R                             R                               
Lanes in Group                     1         0         0         1         0         0         0 0 
Group Volume, veh/h           290.39         0         0     32.22         0         0         0 0 
Group SatFlow, vphpl         1649.93         0         0   1495.51         0         0         0 0 
Queue Serve Time, s             8.07         0         0      1.75         0         0         0 0 
Cycle Clear Time, s             8.07         0         0      1.75         0         0         0 0 
Prot RT SatFlow, vphpl                                           0                               
Prot RT Eff Green, s                                             0                               
Prop Outside Lane               0.39         0  0         1         0         0         0 0 
Lane Grp Capacity, vph       1096.26                          95.4                               
v/c Ratio                       0.26         0         0      0.34         0         0         0 0 
Avail Capacity, veh/h        1096.26                        360.68                               
I-Factor                        0.99         0         0         1         0         0         0 0 
Uniform Delay, s/veh            8.46                         38.07                               
Increm Delay, s/veh             0.58         0         0      2.93         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            9.05                         41.01                               
Group LOS                          A                             D                               
Uniform Stops, #/veh            0.36                          0.79                               
Increm Stops, #/veh             0.03         0         0       0.1         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.38                           0.9                               
Uniform Queue, veh/ln           2.45                           0.6                               
Increm Queue, veh/ln            0.18         0         0      0.08         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8         0         1         0 0 
Back of Queue, veh/ln           4.74                          1.23                               
Storage Ratio                   0.11         0         0      0.16         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection I-90 WB Ramps Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 95 0 50 190 225 260 130

Signal Information

Green
Yellow
Red

48.1 14.9 7.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 85.0 Reference Phase 6

Offset, s 12 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 5 2 6

Case Number 11.0 1.0 4.0 8.3

Phase Duration, s 12.0 19.9 73.0 53.1

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.0 5.1 0.0 0.0

Queue Clearance Time (gs), s 7.2 2.0

Green Extension Time (ge), s 0.3 1.0 0.0 0.0

Phase Call Probability 0.93 0.99

Max Out Probability 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 5 2 6 16

Adjusted Flow Rate (v), veh/h 106 7 211 250 191 182

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1496 1681 1680 1765 1629

Queue Service Time (gs), s 5.2 0.3 0.0 1.4 6.7 6.5

Cycle Queue Clearance Time (gc), s 5.2 0.3 0.0 1.4 6.7 6.5

Green Ratio (g/C) 0.08 0.08 0.72 0.80 0.57 0.57

Capacity (c), veh/h 139 124 845 2687 998 921

Volume-to-Capacity Ratio (X) 0.759 0.054 0.250 0.093 0.192 0.198

Available Capacity (ca), veh/h 395 352 945 2687 998 921

Back of Queue (Q), veh/ln (95th percentile) 4.4 0.2 2.3 0.4 3.6 4.2

Queue Storage Ratio (RQ) (95th percentile) 0.22 0.03 0.24 0.02 0.14 0.16

Uniform Delay (d1), s/veh 38.2 35.9 6.3 1.9 11.3 13.7

Incremental Delay (d2), s/veh 11.3 0.3 0.2 0.1 0.4 0.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 49.5 36.2 6.5 1.9 11.8 14.1

Level of Service (LOS) D D A A B B

Approach Delay, s/veh / LOS 0.0 48.7 D 4.0 A 12.9 B

Intersection Delay, s/veh / LOS 12.8 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 3.0 C 1.9 A 2.1 B

Bicycle LOS Score / LOS 2.2 B 2.9 C 2.8 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:37:17 AM
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This Signals text report was created on January 31, 2013 at 12:18:02

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0     95      0     50    190    225      0      0    260    130 
Lanes                    0      0      0      0      1      1      1      2      0      0      2    0 
Bay Length, ft           0      0      0      0    500    200    250    575      0      0    670    0 
Receiving Lanes          0      0      0      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      0      0      0      2      2      2      2      0      0      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      3      3      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        35     35     35     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     0                   44                    0                   54    
I-Factor                     1.00                 1.00                 0.95                 0.95    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                                     LT+TH+RT        LT     LT+TH           TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0       0.0       0.0      25.0      25.0      60.0       0.0 35.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        15         5         5 5 
Lead/Lag                                                                    Lag                     
Passage Time, s                     2.0       2.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            12 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         4         0         6         5         0 0 
Assigned Left-Turn Mvmt.              0         0         7         0         1         5         0 0 
Assigned Through Mvmt.                0         2         4         0         6         0         0 0 
Assigned Right-Turn Mvmt.             0        12        14         0        16         0         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0 105.56      0   6.67 211.11    250      0      0 288.89  84.44 
SatFlow, veh/h/ln        0      0      0      0 1764.7 1764.7 1764.7 1764.7      0      0 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h          0               139.12      0 351.89 844.58 2686.6      0  42.35 1491.5 427.43 
Discharge Vol, veh/h     0      0        105.56      0   6.67      0    250      0      0 288.89    0 
Prop Arriv On Green      0      0      0   0.08      0   0.08   0.25    0.8      0      0   0.46   0.26 
Apprch Vol, veh/h        0      0      0      0 112.22      0      0 461.11      0      0 373.33    0 
Apprch Stops, #/veh      0      0      0      0   0.97      0      0   0.16      0      0   0.49    0 
Apprch Delay, s/veh      0      0      0      0   48.7      0      0   4.02      0      0  12.91    0 

DRAFT



Apprch LOS                                           D                    A                    B    
Int Delay, s/veh     12.82 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         4         0         6         5         0 0 
Case No                            0         4        11         0       8.3         1         0 0 
Phase Duration, s                  0     72.96     12.04         0     53.07      19.9         0 0 
Change Period, s                   0         5        5         0         5         5         0 0 
Phase Start Time, s            48.93     48.93      36.9      36.9     48.93        17      36.9 36.9 
Phase End Time, s              48.93      36.9     48.93      36.9        17      36.9      36.9 36.9 
Max Allow Headway, s               0         0         5         0         0      5.08         0 0 
Equiv Max Green, s                           5        20                   5        20           
Queue Clear Time, s                                 7.22                             2           
Green Exten Time, s                0         0      0.35         0         0      0.99         0 0 
Prob of Phase Call                                  0.93                          0.99           
Prob of Max Out                                        0                             0           

Left-Turn Movement Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Mvmt. Sat Flow, veh/h              0         0   1680.67         0         0   1680.67         0 0 

Through Movement Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Mvmt. Sat Flow, veh/h              0   3444.71         0         0    2637.5         0         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Mvmt. Sat Flow, veh/h              0         0   1495.51         0    755.86         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 
Left Lane Group Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Lane Assignment                                      L+T                       L Pr/Pm           
Lanes in Group                     0         0         1         0         0         1         0 0 
Group Volume, veh/h                0         0    105.56         0         0    211.11         0 0 
Group SatFlow, vphpl               0         0   1680.67         0         0   1680.67         0 0 
Queue Serve Time, s                0         0      5.22         0         0         0         0 0 
Cycle Clear Time, s                0         0      5.22         0         0         0         0 0 
Perm SatFlow, vphpl                0         0         0         0   1147.62   1005.02         0 0 
Shared SatFlow, vphpl                                                      0                     
Perm Eff Green, s                  0         0         0         0         0     46.07         0 0 
Perm Serve Time, s                 0         0         0         0         0     39.35         0 0 
Perm Que Serve Time, s                                                             7.3           
Time to first Blk, s               0         0         0         0     48.07         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         0         1         0         0         1         0 0 
Lane Grp Capacity, vph                            139.12                        844.58           
v/c Ratio                          0         0      0.76         0         0      0.25         0 0 
Avail Capacity, veh/h                             395.45                    945.47           
I-Factor                           0         0         1         0         0      0.95         0 0 
Uniform Delay, s/veh                               38.15                          6.29           
Increm Delay, s/veh                0         0     11.34         0         0      0.21         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                49.5                          6.49           
Group LOS                                              D                             A           
Uniform Stops, #/veh                                0.81                          0.25           
Increm Stops, #/veh                0         0      0.18         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.98                          0.26           
Uniform Queue, veh/ln                               2.01                          1.25           
Increm Queue, veh/ln               0         0      0.44         0         0      0.05         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0       1.8         0         1       1.8         0 0 
Back of Queue, veh/ln                               4.41                          2.34           
Storage Ratio                      0         0      0.22         0         0      0.24         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Lane Assignment                              T                             T                     
Lanes in Group                     0         2         0         0         1         0         0 0 
Group Volume, veh/h                0       250         0         0    191.38         0         0 0 
Group SatFlow, vphpl               0      1680         0         0   1764.71         0         0 0 
Queue Serve Time, s                0      1.38         0         0      6.71         0         0 0 
Cycle Clear Time, s                0      1.38         0         0      6.71         0         0 0 
Lane Grp Capacity, vph                 2686.58                        997.92                     
v/c Ratio                          0      0.09         0         0      0.19         0         0 0 
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Avail Capacity, veh/h                  2686.58                 997.92                     
I-Factor                           0      0.95         0         0      0.95         0         0 0 
Uniform Delay, s/veh                      1.86                         11.35                     
Increm Delay, s/veh                0      0.07         0         0      0.41         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      1.93                         11.75                     
Group LOS                                    A                             B                     
Uniform Stops, #/veh                      0.07                          0.42                     
Increm Stops, #/veh                0      0.01         0         0      0.02         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.08                          0.45                     
Uniform Queue, veh/ln                      0.2                           1.9                     
Increm Queue, veh/ln               0      0.02         0         0      0.11         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0       1.8         0         0 0 
Back of Queue, veh/ln                      0.4                          3.62                     
Storage Ratio                      0      0.02         0         0      0.14         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Lane Assignment                                        R                 T+R                     
Lanes in Group                     0         0         1         0         1         0         0 0 
Group Volume, veh/h                0         0      6.67         0    181.95         0         0 0 
Group SatFlow, vphpl               0         0   1495.51         0   1628.65         0         0 0 
Queue Serve Time, s                0         0      0.35         0      6.46         0         0 0 
Cycle Clear Time, s                0         0      0.35         0      6.46         0         0 0 
Prot RT SatFlow, vphpl                                 0                                         
Prot RT Eff Green, s                                   0                                         
Prop Outside Lane                  0         0  1         0      0.46         0         0 0 
Lane Grp Capacity, vph                            123.79              920.99                     
v/c Ratio                          0         0      0.05         0       0.2         0         0 0 
Avail Capacity, veh/h                             351.89              920.99                     
I-Factor                           0         0         1         0      0.95         0         0 0 
Uniform Delay, s/veh                               35.92               13.67                     
Increm Delay, s/veh                0         0      0.25         0      0.46         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               36.17               14.13                     
Group LOS                                              D                   B                     
Uniform Stops, #/veh                                0.76                0.51                     
Increm Stops, #/veh                0         0      0.06         0      0.03         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.82                0.54                     
Uniform Queue, veh/ln                               0.12                 2.2                     
Increm Queue, veh/ln               0         0      0.01         0      0.12         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1       1.8         0       1.8         0         0 0 
Back of Queue, veh/ln                               0.23                4.16                     
Storage Ratio                      0         0      0.03         0      0.16         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection Disk Drive Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 20 15 70 120 10 10 110 110 55 10 200 25

Signal Information

Green
Yellow
Red

34.0 24.1 11.9 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 85.0 Reference Phase 6

Offset, s 18 Reference Point Begin

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 6

Case Number 7.0 6.0 2.0 4.0 6.3

Phase Duration, s 16.9 16.9 39.0 68.1 29.1

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 5.1 5.1 0.0 0.0

Queue Clearance Time (gs), s 3.7 11.6 3.8

Green Extension Time (ge), s 0.1 0.4 0.7 0.0 0.0

Phase Call Probability 0.99 0.99 1.00

Max Out Probability 0.00 0.13 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 39 13 133 13 122 167 11 121 119

Adjusted Saturation Flow Rate (s), veh/h/ln 1577 1510 1388 1730 1648 1701 1226 1782 1736

Queue Service Time (gs), s 0.2 0.7 7.9 0.6 1.8 1.7 0.5 3.9 4.0

Cycle Queue Clearance Time (gc), s 1.7 0.7 9.6 0.6 1.8 1.7 0.5 3.9 4.0

Green Ratio (g/C) 0.14 0.14 0.14 0.14 0.40 0.74 0.28 0.28 0.28

Capacity (c), veh/h 287 211 253 242 1318 1262 432 505 492

Volume-to-Capacity Ratio (X) 0.135 0.063 0.528 0.055 0.093 0.132 0.026 0.239 0.242

Available Capacity (ca), veh/h 435 355 385 407 1318 1262 432 505 492

Back of Queue (Q), veh/ln (95th percentile) 1.3 0.4 5.0 0.4 1.2 0.8 0.3 3.0 3.0

Queue Storage Ratio (RQ) (95th percentile) 0.06 0.02 0.25 0.02 0.12 0.03 0.04 0.08 0.08

Uniform Delay (d1), s/veh 32.1 31.7 36.3 31.7 14.2 2.1 19.1 20.2 20.2

Incremental Delay (d2), s/veh 0.3 0.2 2.4 0.1 0.1 0.2 0.1 1.1 1.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 32.4 31.9 38.8 31.8 14.3 2.3 19.2 21.3 21.4

Level of Service (LOS) C C D C B A B C C

Approach Delay, s/veh / LOS 32.3 C 38.1 D 7.4 A 21.2 C

Intersection Delay, s/veh / LOS 20.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 2.6 B 2.4 B 2.8 C

Bicycle LOS Score / LOS 2.4 B 2.4 B 3.0 C 2.7 B

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:37:17 AM
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This Signals text report was created on January 31, 2013 at 12:18:12

Intersection number = 4, Segment number = 3, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           20     15     70    120     10     10    110    110     55     10    200    25 
Lanes                    0      1      1      1      1      0      2      1      0      1      2    0 
Bay Length, ft           0    500    500    500    500      0    250    670      0    150   1000    0 
Receiving Lanes          1      1      1      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      1      1      1      0      1      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    58                    8                   15                    9    
I-Factor                     1.00                 1.00                 1.00                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT     TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Prot.        -- -- Perm. 
Phase Splits, s                     0.0      25.0       0.0      25.0      39.0      60.0       0.0 21.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        10         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Max       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            18 
Reference Phase                       6 
Reference Point                   Begin 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        22.22  16.67  13.33 133.33  11.11   2.22 122.22 122.22  44.44  11.11 222.22  17.78 
SatFlow, veh/h/ln        0 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1   0.97      1      1      1      1    1 
Capacity, veh/h     174.88 112.49 355.37  252.5 201.89  40.38 1318.5 925.75 336.63 431.86 924.02  73.32 
Discharge Vol, veh/h     0      0  13.33 133.33      0      0      0      0      0      0 222.22    0 
Prop Arriv On Green   0.14   0.14   0.14   0.14   0.14   0.14   0.46   0.82   0.82   0.38   0.38   0.38 
Apprch Vol, veh/h        0  52.22      0      0 146.67      0      0 288.89      0      0 251.11    0 
Apprch Stops, #/veh      0   0.77      0      0   0.87      0      0   0.25      0      0   0.59    0 
Apprch Delay, s/veh      0   32.3      0      0  38.13      0      0    7.4      0      0  21.22    0 
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Apprch LOS                      C                    D                    A                    C    
Int Delay, s/veh     19.96 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         6         2       6.3         0 7 
Phase Duration, s                  0     68.12         0     16.88        39     29.12         0 16.88 
Change Period, s                   0         5        0         5         5         5         0 5 
Phase Start Time, s             55.9      55.9        39        39      55.9       9.9        39 39 
Phase End Time, s               55.9        39        39      55.9       9.9        39        39 55.9 
Max Allow Headway, s               0         0         0      5.13      5.08         0         0 5.15 
Equiv Max Green, s                           5                  20        34         5           20 
Queue Clear Time, s                                          11.57      3.77                     3.65 
Green Exten Time, s                0         0         0       0.4      0.69         0         0 0.14 
Prob of Phase Call                                            0.99         1                     0.99 
Prob of Max Out                                               0.13         0                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0   1387.62   3296.18    1225.9         0 901.17 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1247.07         0   1441.89         0   3259.18         0 675.88 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    453.48         0    288.38         0    258.62         0 1510.32 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                                  L  L (Prot)         L           L+T 
Lanes in Group                     0         0         0         1         2         1         0 1 
Group Volume, veh/h                0         0         0    133.33    122.22     11.11         0 38.89 
Group SatFlow, vphpl               0         0         0   1387.62   1648.09    1225.9         0 1577.05 
Queue Serve Time, s                0         0         0      7.94      1.77      0.49         0 0.16 
Cycle Clear Time, s                0         0         0      9.57      1.77      0.51         0 1.65 
Perm SatFlow, vphpl                0         0         0   1387.62         0    1225.9         0 1422.77 
Shared SatFlow, vphpl                                                                            0 
Perm Eff Green, s                  0         0         0      11.9         0      24.1         0 11.9 
Perm Serve Time, s                 0         0         0     10.28         0     24.07         0 11.36 
Perm Que Serve Time, s                                        7.94                0.48           0.16 
Time to first Blk, s               0         0         0         0         0         0         0 1.49 
Serve Time pre Blk, s                                                                            1.49 
Prop Inside Lane                   0         0         0         1         1         1         0 0.57 
Lane Grp Capacity, vph                                       252.5   1318.47    431.86           287.37 
v/c Ratio                          0         0         0      0.53      0.09      0.03         0 0.14 
Avail Capacity, veh/h                                       384.71   1318.47 431.86           434.83 
I-Factor                           0         0         0         1         1         1         0 1 
Uniform Delay, s/veh                                         36.33     14.17     19.11           32.13 
Increm Delay, s/veh                0         0         0      2.43      0.14      0.11         0 0.3 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         38.76     14.31     19.22           32.44 
Group LOS                                                        D         B         B           C 
Uniform Stops, #/veh                                          0.83      0.43       0.5           0.75 
Increm Stops, #/veh                0         0         0      0.05      0.02      0.05         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                              0.88      0.44      0.55           0.77 
Uniform Queue, veh/ln                                         2.61      0.61      0.13           0.68 
Increm Queue, veh/ln               0         0         0      0.17      0.03      0.01         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         5.01      1.15      0.26           1.28 
Storage Ratio                      0         0         0      0.25      0.12      0.04         0 0.06 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                                                                      T           
Lanes in Group                     0         0         0         0         0         1         0 0 
Group Volume, veh/h                0         0         0         0         0    120.69         0 0 
Group SatFlow, vphpl               0         0         0         0         0   1782.18         0 0 
Queue Serve Time, s                0         0         0         0         0      3.94         0 0 
Cycle Clear Time, s                0         0         0         0         0      3.94         0 0 
Lane Grp Capacity, vph                                                          505.27           
v/c Ratio                          0         0         0         0         0      0.24         0 0 
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Avail Capacity, veh/h                                          505.27           
I-Factor                           0         0         0         0         0         1         0 0 
Uniform Delay, s/veh                                                             20.16           
Increm Delay, s/veh                0         0         0         0         0      1.11         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                                             21.28           
Group LOS                                                                            C           
Uniform Stops, #/veh                                                              0.53           
Increm Stops, #/veh                0         0         0         0         0      0.05         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                                                  0.59           
Uniform Queue, veh/ln                                                             1.52           
Increm Queue, veh/ln               0         0         0         0         0      0.16         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         0         1         0       1.8         0 1 
Back of Queue, veh/ln                                                             3.01           
Storage Ratio                      0         0         0         0         0      0.08         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                 T+R                 T+R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    166.67         0     13.33         0    119.31         0 13.33 
Group SatFlow, vphpl               0   1700.55         0   1730.27         0   1735.63         0 1510.32 
Queue Serve Time, s                0      1.67         0      0.57         0         4         0 0.65 
Cycle Clear Time, s                0      1.67         0      0.57         0         4         0 0.65 
Prot RT SatFlow, vphpl                                                                           0 
Prot RT Eff Green, s                                                                             0 
Prop Outside Lane                  0      0.27  0      0.17         0      0.15         0 1 
Lane Grp Capacity, vph                 1262.39              242.28              492.08           211.47 
v/c Ratio                          0      0.13         0      0.06         0      0.24         0 0.06 
Avail Capacity, veh/h                  1262.39              407.13              492.08           355.37 
I-Factor                           0         1         0         1         0         1         0 1 
Uniform Delay, s/veh                      2.11               31.68               20.18           31.71 
Increm Delay, s/veh                0      0.22         0      0.13         0      1.17         0 0.18 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      2.33               31.81               21.35           31.89 
Group LOS                                    A                   C                   C           C 
Uniform Stops, #/veh                      0.09                0.74                0.53           0.74 
Increm Stops, #/veh                0      0.02         0      0.03         0      0.06         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.11                0.76                0.59           0.77 
Uniform Queue, veh/ln                     0.35                0.23                 1.5           0.23 
Increm Queue, veh/ln               0      0.08         0      0.01         0      0.16         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     0.76                0.43                2.99           0.44 
Storage Ratio                      0      0.03         0      0.02         0      0.08         0 0.02 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name Existing_AM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections Eglin Street I-90 EB Ramps Analysis Period 1> 7:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2 3

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

1 35 35 2 2 1131 1131 60 60 0 0 90 75 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 12 1 6 16

1 Bay/Lane Spillback Time, h never never

1 Shared Lane Spillback Time, h never

1 Base Free-Flow Speed, mph 40.09 40.16

1 Running Time, s 22.23 22.17

1 Running Speed, mph 34.69 34.79

1 Through Delay, s/veh 8.99 3.11

1 Travel Speed, mph 24.70 30.50

1 Stop Rate, stops/veh 0.38 0.14

1 Spatial Stop Rate, stops/mi 1.78 0.64

1 Through vol/cap Ratio 0.00 0.20

1 Percent of Base FFS 61.62 75.96

1 Level of Service C B

1 Auto Traveler Perception Score 2.64 2.23

Multimodal Results (Segment)

1 Pedestrian Segment LOS Score / LOS 3.21 C 3.20 C

1 Bicycle Segment LOS Score / LOS 3.97 D 4.95 E

1 Transit Segment LOS Score / LOS 0.53 A 0.84 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 65.52 70.45

Facility Travel Speed, mph 24.72 23.00

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 61.66 56.73

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.42 2.42

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.23 C 3.26 C

Bicycle Facility LOS Score / LOS 3.94 D 4.40 E

Transit Facility LOS Score / LOS 0.80 A 0.96 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:38:37 AM
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name Existing_AM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections I-90 EB Ramps I-90 WB Ramps Analysis Period 1> 7:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

2 35 35 2 2 575 575 60 60 0 0 100 100 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

2 Bay/Lane Spillback Time, h never never

2 Shared Lane Spillback Time, h never never

2 Base Free-Flow Speed, mph 41.58 41.58

2 Running Time, s 14.17 14.15

2 Running Speed, mph 27.66 27.71

2 Through Delay, s/veh 1.93 2.97

2 Travel Speed, mph 24.35 22.91

2 Stop Rate, stops/veh 0.08 0.09

2 Spatial Stop Rate, stops/mi 0.70 0.83

2 Through vol/cap Ratio 0.09 0.11

2 Percent of Base FFS 58.57 55.10

2 Level of Service C C

2 Auto Traveler Perception Score 2.24 2.48

Multimodal Results (Segment)

2 Pedestrian Segment LOS Score / LOS 3.16 C 3.50 D

2 Bicycle Segment LOS Score / LOS 3.61 D 3.59 D

2 Transit Segment LOS Score / LOS 1.31 A 1.41 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 65.52 70.45

Facility Travel Speed, mph 24.72 23.00

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 61.66 56.73

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.42 2.42

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.23 C 3.26 C

Bicycle Facility LOS Score / LOS 3.94 D 4.40 E

Transit Facility LOS Score / LOS 0.80 A 0.96 A
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name Existing_AM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections I-90 WB Ramps Disk Drive Analysis Period 1> 7:45

Project Description

1131 ft

35 mph

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

3 35 35 1 2 670 670 60 60 0 0 90 85 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 6 16

3 Bay/Lane Spillback Time, h never never

3 Shared Lane Spillback Time, h never

3 Base Free-Flow Speed, mph 38.93 40.30

3 Running Time, s 15.88 15.50

3 Running Speed, mph 28.77 29.48

3 Through Delay, s/veh 2.33 12.55

3 Travel Speed, mph 25.09 16.28

3 Stop Rate, stops/veh 0.11 0.48

3 Spatial Stop Rate, stops/mi 0.85 3.76

3 Through vol/cap Ratio 0.13 0.00

3 Percent of Base FFS 64.45 40.41

3 Level of Service C D

3 Auto Traveler Perception Score 2.27 2.74

Multimodal Results (Segment)

3 Pedestrian Segment LOS Score / LOS 3.30 C 3.16 C

3 Bicycle Segment LOS Score / LOS 4.17 D 4.14 D

3 Transit Segment LOS Score / LOS 0.83 A 0.78 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 65.52 70.45

Facility Travel Speed, mph 24.72 23.00

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 61.66 56.73

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.42 2.42

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.23 C 3.26 C

Bicycle Facility LOS Score / LOS 3.94 D 4.40 E

Transit Facility LOS Score / LOS 0.80 A 0.96 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:38:37 AM
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This Urban Streets text report was created on January 31, 2013 at 12:19:04

Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 17 Input

URBAN STREET PARAMETERS

Number of Intersections                                                  4 
Number of Segments                                                       3 
Analysis period duration, h                                           0.25 
System cycle length, s                                                  85 
Urban street forward direction                                          NB 
Sneakers per cycle, veh                                                  2 
Saturation flow rate, veh/h/ln                                        1900 
Stored vehicle lane length, ft                                          25 
Detected vehicle length, ft                                             17 
Queue length percent                                                    95 
Critical merge gap, s                                                  3.7 
Stop threshold speed, mph                                                5 
Acceleration rate, ft/s/s                                              3.5 
Decel. rate (signal), ft/s/s                                             4 
Left-turn equivalency factor (signal)                                 1.05 
Right-turn equivalency factor (signal)                                1.18 
Minimum headway in a platoon, s/veh                                    1.5 
Maximum headway in a platoon, s/veh                                    3.6 
Number of iterations                                                    15 
Length of left-turn bay (access pt.), ft                               250 
Decel. rate (access pt.), ft/s/s                                       6.7 
Right-turn speed (access pt.), ft/s                                     20 
Critical gap from major left (access pt.), s                           4.1 
Follow-up time from major left (access pt.), s                         2.2 
Right-turn equivalency factor (access pt.)                             2.2 
Stored heavy vehicle lane length, ft                                    45 
Proportion of peds who push button                                    0.65 
Critical gap for permissive left-turn, s                               4.5 
Follow-up time for permissive left-turn, s                             2.5 
Calibration factor for platoon dispersion                             0.14 
Average ratio of speed limit to free-flow speed                       0.94 

BASIC SEGMENT INFORMATION

Seg      Spd Lmt       TH Lanes      Seg Len        IntWid        LenRM        PctCurb      Other Dly 
Num     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB 
1     35     35      2      2   1131   1131     60     60      0      0     90     75      0      0 
2     35     35      2      2    575    575     60     60      0      0    100    100      0      0 
3     35     35      1      2    670    670     60     60      0      0     90     85      0      0 

ORIGIN-DESTINATION SEED PROPORTIONS - Forward Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

ORIGIN-DESTINATION SEED PROPORTIONS - Reverse Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

Number of access points:     0 

SEGMENT 2

Number of access points:     0 

SEGMENT 3
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Number of access points:     0 

--------------------------------------------------------------------------------------------------------------
Global Output

SEGMENT DATA

NB     NB     NB     SB     SB     SB 
LT     TH     RT     LT     TH     RT 

Seg.No. Movement                           5      2     12      1      6     16 
1    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
1    ShrdLane Spillback Time, h                            999               
1    Base Free-Flow Speed, mph             40.09                40.16        
1    Running Time, s                       22.23                22.17        
1    Running Speed, mph                    34.69                34.79        
1    Through Delay, s/veh                   8.99                 3.11        
1    Travel Speed, mph                      24.7                 30.5        
1    Stop Rate, stops/veh                   0.38                 0.14        
1    Spatial Stop Rate, stops/mi            1.78                 0.64        
1    Through vol/cap ratio                     0                  0.2        
1    Percent of Base FFS                   61.62                75.96        
1    Level of Service                          C                    B        
1    Automobile Perception Score            2.64                 2.23        

2    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
2    ShrdLane Spillback Time, h       999                  999               
2    Base Free-Flow Speed, mph             41.58                41.58        
2    Running Time, s                       14.17                14.15        
2    Running Speed, mph                    27.66                27.71        
2    Through Delay, s/veh                   1.93                 2.97        
2    Travel Speed, mph                     24.35                22.91        
2    Stop Rate, stops/veh                   0.08                 0.09        
2    Spatial Stop Rate, stops/mi             0.7                 0.83        
2    Through vol/cap ratio                  0.09                 0.11        
2    Percent of Base FFS                   58.57                 55.1        
2    Level of Service                          C                    C        
2    Automobile Perception Score            2.24                 2.48        

3    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
3    ShrdLane Spillback Time, h       999                                    
3    Base Free-Flow Speed, mph             38.93                 40.3        
3    Running Time, s                       15.88                 15.5        
3    Running Speed, mph                    28.77                29.48        
3    Through Delay, s/veh                   2.33                12.55        
3    Travel Speed, mph                     25.09                16.28        
3    Stop Rate, stops/veh                   0.11                 0.48        
3    Spatial Stop Rate, stops/mi            0.85                 3.76        
3    Through vol/cap ratio                  0.13                    0        
3    Percent of Base FFS                   64.45                40.41        
3    Level of Service                          C                    D        
3    Automobile Perception Score            2.27                 2.74        

Facility Travel Time, s                       65.52                70.45        
Facility Travel Speed, mph                    24.72                   23        
Facility Spatial Stop Rate, veh/mi             1.25                 1.56        
Facility Base Free Flow Speed, mph             40.1                40.53        
Facility Percent Base Free Flow Speed         61.66   56.73        
Facility Level of Service                         C                    C        
Facility Automobile Perception Score           2.42                 2.42        

Facility Pedestrian Space                    Infinity               Infinity        
Facility Pedestrian Travel Speed                4.4                  4.4        
Facility Pedestrian LOS Score                  3.23                 3.26        
Facility Pedestrian LOS                           C                    C        

Facility Bicycle Travel Speed                 10.81                10.12        
Facility Bicycle LOS Score                     3.94                  4.4        
Facility Bicycle LOS                              D                    E        

Facility Transit Travel Speed                 36.32                 30.5        
Facility Transit LOS Score                      0.8                 0.96        
Facility Transit LOS                              A                    A        

SPILLBACK TIME, h                               999                             

--------------------------------------------------------------------------------------------------------------

Multimodal Results

1    Roadway crossing difficulty factor         1.11                 1.13        
1    Ped LOS Score for Link                     2.61                 2.37        
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1    Ped LOS Score for Intersection             2.12                 2.16        
1    Ped LOS Score for Segment                  3.21                  3.2        
1    Ped Segment LOS                               C                    C        

1    Bicycle LOS Score for Link                 3.71                 3.63        
1    Indicator Variable                            1                    1        
1    Bicycle LOS Score for Intersection         2.89                 2.98        
1    Number of access point approaches             2                    8        
1    Segment Length, ft                         1131                 1131        
1    Bicycle LOS Score for Segment              3.97                 4.95        
1    Bicycle Segment LOS                           D                    E        

1    Transit Wait-Ride Score                    3.91                 3.68        
1    Ped LOS Score for Link                     2.61                 2.37        
1    Transit LOS Score for Segment              0.53                 0.84        
1    Transit Segment LOS                           A                    A        

2    Roadway crossing difficulty factor         1.12                  1.2        
2    Ped LOS Score for Link                     2.53                 2.46        
2    Ped LOS Score for Intersection              1.9                 2.42        
2    Ped LOS Score for Segment                  3.16                  3.5        
2    Ped Segment LOS                               C                    D        

2    Bicycle LOS Score for Link                 3.57                 3.49        
2    Indicator Variable                            1                    1        
2    Bicycle LOS Score for Intersection         2.86                  2.8        
2    Number of access point approaches             0                    0        
2    Segment Length, ft                          575                  575        
2    Bicycle LOS Score for Segment              3.61                 3.59        
2    Bicycle Segment LOS                           D                    D        

2    Transit Wait-Ride Score                    3.38                  3.3        
2    Ped LOS Score for Link                     2.53                 2.46        
2    Transit LOS Score for Segment              1.31                 1.41        
2    Transit Segment LOS                           A                    A        

3    Roadway crossing difficulty factor         1.14                 1.12        
3 Ped LOS Score for Link                      2.4                 2.37        
3    Ped LOS Score for Intersection             2.37                 2.15        
3    Ped LOS Score for Segment                   3.3                 3.16        
3    Ped Segment LOS                               C                    C        

3    Bicycle LOS Score for Link                 3.51                 3.53        
3    Indicator Variable                            1                    1        
3    Bicycle LOS Score for Intersection         2.95                 2.79        
3    Number of access point approaches             2                    2        
3    Segment Length, ft                          670                  670        
3    Bicycle LOS Score for Segment              4.17                 4.14        
3    Bicycle Segment LOS                           D                    D        

3    Transit Wait-Ride Score                    3.69                 3.72        
3    Ped LOS Score for Link                      2.4                 2.37        
3    Transit LOS Score for Segment              0.83                 0.78        
3    Transit Segment LOS                           A                    A        

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

SEGMENT 2

SEGMENT 3
--------------------------------------------------------------------------------------------------------------
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Eglin Street Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 10 5 5 260 15 240 10 775 250 230 750 10

Signal Information

Green
Yellow
Red

7.8 43.6 11.1 1.3 0.0 0.0
3.0 3.9 3.2 3.2 0.0 0.0
2.0 1.9 2.0 2.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 85.0 Reference Phase 2

Offset, s 56 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 2 1 6

Case Number 12.0 9.0 5.3 1.0 4.0

Phase Duration, s 6.5 16.3 49.4 12.8 62.2

Change Period, (Y+Rc), s 5.2 5.2 5.8 5.0 5.8

Max Allow Headway (MAH), s 4.1 4.1 0.0 4.1 0.0

Queue Clearance Time (gs), s 2.8 10.4 7.5

Green Extension Time (ge), s 0.0 0.7 0.0 0.3 0.0

Phase Call Probability 0.33 1.00 1.00

Max Out Probability 0.23 0.19 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 17 173 132 43 11 861 124 256 423 421

Adjusted Saturation Flow Rate (s), veh/h/ln 1725 1697 1708 1510 656 1697 1510 1697 1782 1775

Queue Service Time (gs), s 0.8 8.4 6.2 2.2 0.5 10.3 2.5 5.5 6.0 6.0

Cycle Queue Clearance Time (gc), s 0.8 8.4 6.2 2.2 0.5 10.3 2.5 5.5 6.0 6.0

Green Ratio (g/C) 0.02 0.13 0.13 0.13 0.51 0.51 0.51 0.63 0.66 0.66

Capacity (c), veh/h 26 222 224 198 421 1739 774 465 1182 1177

Volume-to-Capacity Ratio (X) 0.631 0.779 0.591 0.219 0.026 0.495 0.161 0.550 0.358 0.358

Available Capacity (ca), veh/h 158 355 358 316 421 1739 774 529 1182 1177

Back of Queue (Q), veh/ln (95th percentile) 0.9 6.7 4.8 1.5 0.1 5.4 1.4 3.3 3.1 3.1

Queue Storage Ratio (RQ) (95th percentile) 0.05 0.85 0.24 0.07 0.02 0.14 0.24 0.27 0.07 0.07

Uniform Delay (d1), s/veh 41.6 35.7 34.8 33.0 6.6 8.2 7.0 8.7 3.7 3.7

Incremental Delay (d2), s/veh 22.2 5.8 2.5 0.5 0.1 1.0 0.4 0.9 0.8 0.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 63.8 41.6 37.3 33.6 6.8 9.2 7.4 9.7 4.5 4.5

Level of Service (LOS) E D D C A A A A A A

Approach Delay, s/veh / LOS 63.8 E 38.9 D 9.0 A 5.7 A

Intersection Delay, s/veh / LOS 12.1 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.4 C 3.2 C 3.1 C 2.2 B

Bicycle LOS Score / LOS 2.2 B 3.2 C 3.5 D 3.4 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:42:05 AM
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This Signals text report was created on January 31, 2013 at 12:26:00

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           10      5      5    260     15    240     10    775    250    230    750    10 
Lanes                    0      1      0      1      1      1      1      2      1      1      2    0 
Bay Length, ft           0    500      0    200    500    500    150   1000    150    300   1131    0 
Receiving Lanes          1      2      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      1      1      1      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     5                  201                  138                    1    
I-Factor                     1.00                 1.00                 1.00                 0.91    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT            LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      13.0       0.0      23.0       0.0      33.0      16.0 49.0 
Yellow Change, s                    4.0       3.2       4.0       3.2       4.0       3.9       3.0 3.9 
Red Clearance, s                    1.0       2.0       1.0       2.0       1.0       1.9       2.0 1.9 
Minimum Green, s                      5         4         5         4         5         5         4 5 
Lead/Lag                                                                                       Lead 
Passage Time, s                     2.0       3.0       2.0       3.0       2.0       2.0       3.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            56 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         0         6         0 0 
Assigned Left-Turn Mvmt.              1         5         7         3         0         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        11.11   5.56      0 288.89  16.67  43.33  11.11 861.11 124.44 255.56 833.33    10 
SatFlow, veh/h/ln        0 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h      17.61      0      0 222.44 223.84 197.94 421.06 1739.2 774.09 464.78 2330.3  27.96 
Discharge Vol, veh/h 11.11      0      0      0      0  43.33      0 861.11      0      0      0    0 
Prop Arriv On Green   0.02   0.02      0   0.13   0.13   0.13   0.68   0.68   0.68   0.07   0.78   0.82 
Apprch Vol, veh/h        0  16.67      0      0 348.89      0      0 996.67      0      0 1098.9    0 
Apprch Stops, #/veh      0   1.28      0      0   0.87      0      0   0.29      0      0   0.21    0 
Apprch Delay, s/veh      0  63.82      0      0  38.94      0      0   8.95      0      0   5.71    0 
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Apprch LOS                      E                    D                    A                    A    
Int Delay, s/veh     12.13 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         0         6         0 0 
Case No                            1       5.3         9        12         0         4         0 0 
Phase Duration, s              12.79     49.37     16.34       6.5         0     62.16         0 0 
Change Period, s                   5       5.8       5.2       5.2         0       5.8         0 5.2 
Phase Start Time, s            84.64     12.43      61.8     78.14     84.64     84.64      61.8 84.64 
Phase End Time, s              12.43      61.8     78.14     84.64     84.64      61.8      61.8 84.64 
Max Allow Headway, s            4.08         0      4.14      4.11         0         0         0 0 
Equiv Max Green, s                11         5      17.8       7.8                   5           
Queue Clear Time, s             7.52                10.4      2.82                               
Green Exten Time, s             0.29         0      0.74      0.01         0         0         0 0 
Prob of Phase Call                 1                   1      0.33                               
Prob of Max Out                    1                0.19      0.23                               

Left-Turn Movement Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31    656.46   1697.31   1149.79         0         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27   1708.01     574.9         0   3514.59         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0     42.17         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Lane Assignment              L Pr/Pm         L         L       L+T                               
Lanes in Group                     1         1         1         1         0         0         0 0 
Group Volume, veh/h           255.56     11.11    173.33     16.67         0         0         0 0 
Group SatFlow, vphpl         1697.31    656.46   1697.31   1724.69         0         0         0 0 
Queue Serve Time, s             5.52      0.47       8.4      0.82         0         0         0 0 
Cycle Clear Time, s             5.52      0.48       8.4      0.82         0         0         0 0 
Perm SatFlow, vphpl           574.37    656.46   1697.31         0         0         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              45.57     43.57         0         0         0         0         0 0 
Perm Serve Time, s             33.22     43.55         0         0         0         0         0 0 
Perm Que Serve Time, s         10.28      0.46                                                   
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         1         1      0.67         0         0         0 0 
Lane Grp Capacity, vph        464.78    421.06    222.44     26.41                               
v/c Ratio                       0.55      0.03      0.78      0.63         0         0         0 0 
Avail Capacity, veh/h         528.82    421.06    355.44    158.27          
I-Factor                        0.91         1         1         1         0         0         0 0 
Uniform Delay, s/veh            8.74      6.64     35.74     41.61                               
Increm Delay, s/veh             0.93      0.12      5.83     22.21         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            9.67      6.75     41.57     63.82                               
Group LOS                          A         A         D         E                               
Uniform Stops, #/veh            0.29      0.23      0.82      0.86                               
Increm Stops, #/veh             0.02      0.05      0.09      0.41         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.31      0.28      0.91      1.28                               
Uniform Queue, veh/ln           1.69      0.06      3.37      0.34                               
Increm Queue, veh/ln            0.12      0.01      0.36      0.16         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8       1.8       1.8       1.8         0         0         0 0 
Back of Queue, veh/ln           3.26      0.13      6.71       0.9                               
Storage Ratio                   0.27      0.02      0.85      0.05         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T         T                             T           
Lanes in Group                     0         2         1         0         0         1         0 0 
Group Volume, veh/h                0    861.11    132.22         0         0    422.55         0 0 
Group SatFlow, vphpl               0   1696.63   1708.01         0         0   1782.18         0 0 
Queue Serve Time, s                0     10.32       6.2         0         0      6.04         0 0 
Cycle Clear Time, s                0     10.32       6.2         0         0      6.04         0 0 
Lane Grp Capacity, vph                 1739.16    223.84         0             1181.66           
v/c Ratio                          0       0.5      0.59         0         0      0.36         0 0 

DRAFT



Avail Capacity, veh/h                  1739.16    357.68       1181.66           
I-Factor                           0         1         1         0         0      0.91         0 0 
Uniform Delay, s/veh                      8.19     34.78                          3.74           
Increm Delay, s/veh                0      1.01      2.47         0         0      0.77         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       9.2     37.26                          4.52           
Group LOS                                    A         D                             A           
Uniform Stops, #/veh                      0.27       0.8                          0.15           
Increm Stops, #/veh                0      0.02      0.05         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.29      0.85                          0.17           
Uniform Queue, veh/ln                     2.75       2.5                          1.49           
Increm Queue, veh/ln               0      0.24      0.15         0         0      0.25         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                     5.39      4.78                          3.14           
Storage Ratio                      0      0.14      0.24         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R         R                           T+R           
Lanes in Group                     0         1         1         0         0         1         0 0 
Group Volume, veh/h                0    124.44     43.33         0         0    420.78         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1774.59         0 0 
Queue Serve Time, s                0      2.49      2.18         0         0      6.02         0 0 
Cycle Clear Time, s                0      2.49      2.18         0         0      6.02         0 0 
Prot RT SatFlow, vphpl                       0         0                                         
Prot RT Eff Green, s                         0         0                                         
Prop Outside Lane                  0         1  1         0         0      0.02         0 0 
Lane Grp Capacity, vph                  774.09    197.94                       1176.64           
v/c Ratio                          0      0.16      0.22         0         0      0.36         0 0 
Avail Capacity, veh/h                   774.09    316.28                       1176.64           
I-Factor                           0         1         1         0         0      0.91         0 0 
Uniform Delay, s/veh                      6.95     33.04                          3.73           
Increm Delay, s/veh                0      0.44      0.55         0         0      0.78         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       7.4     33.59                           4.5           
Group LOS                                    A         C                             A           
Uniform Stops, #/veh                      0.24      0.76                          0.15           
Increm Stops, #/veh                0      0.03      0.03         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.27      0.79                          0.17           
Uniform Queue, veh/ln                      0.7      0.78                          1.48           
Increm Queue, veh/ln               0       0.1      0.03         0         0      0.25         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                     1.43      1.45                          3.11           
Storage Ratio                      0      0.24      0.07         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 EB Ramps Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 200 0 440 850 175 140 550

Signal Information

Green
Yellow
Red

44.8 9.7 15.9 0.0 0.0 0.0
4.5 4.5 4.0 0.0 0.0 0.0
0.5 0.5 0.5 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 85.0 Reference Phase 2

Offset, s 39 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 2 1 6

Case Number 9.0 8.3 1.0 4.0

Phase Duration, s 20.4 49.8 14.7 64.6

Change Period, (Y+Rc), s 4.5 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 14.6 2.0

Green Extension Time (ge), s 1.3 0.0 0.5 0.0

Phase Call Probability 1.00 0.97

Max Out Probability 0.80 0.05

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 2 12 1 6

Adjusted Flow Rate (v), veh/h 222 0 233 480 644 156 611

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1267 1697 1697 1697

Queue Service Time (gs), s 10.4 0.0 12.6 22.3 29.0 0.0 8.5

Cycle Queue Clearance Time (gc), s 10.4 0.0 12.6 22.3 29.0 0.0 8.5

Green Ratio (g/C) 0.19 0.19 0.19 0.53 0.53 0.62 0.70

Capacity (c), veh/h 318 334 283 668 895 361 2379

Volume-to-Capacity Ratio (X) 0.700 0.000 0.825 0.718 0.719 0.431 0.257

Available Capacity (ca), veh/h 409 430 364 668 895 406 2379

Back of Queue (Q), veh/ln (95th percentile) 7.8 0.0 9.0 14.9 18.9 5.5 4.9

Queue Storage Ratio (RQ) (95th percentile) 0.98 0.00 1.14 0.33 0.42 0.69 0.21

Uniform Delay (d1), s/veh 32.3 0.0 33.2 24.3 24.8 32.2 8.2

Incremental Delay (d2), s/veh 4.7 0.0 13.0 5.7 4.3 1.0 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 37.0 0.0 46.2 30.1 29.1 33.2 8.4

Level of Service (LOS) D D C C C A

Approach Delay, s/veh / LOS 41.7 D 0.0 29.5 C 13.4 B

Intersection Delay, s/veh / LOS 26.6 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.1 C 2.1 B 2.6 B

Bicycle LOS Score / LOS 2.9 C 3.4 C 3.1 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:42:05 AM
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This Signals text report was created on January 31, 2013 at 12:26:13

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          200      0    440      0      0      0      0    850    175    140    550    0 
Lanes                    1      1      1      0      0      0      0      2      0      1      2    0 
Bay Length, ft         200    500    200      0      0      0      0   1131      0    200    575    0 
Receiving Lanes          1      1      1      0      0      0      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      0      0      0      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      4      4      4      4    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     35     35     35     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   230                    0                   14                    0    
I-Factor                     1.00                 1.00                 0.85                 0.85    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT                                   TH+RT        LT LT+TH 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      25.0       0.0       0.0       0.0      43.0      17.0 60.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.5       1.0       1.0       1.0       0.5       0.5 0.5 
Minimum Green, s                      5         5         5         5         5         5        10 5 
Lead/Lag                                                                                        Lag 
Passage Time, s                     2.0       4.0       2.0       2.0       2.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            39 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        2         1         0         8         0         6         0 0 
Assigned Left-Turn Mvmt.              5         1         0         3         0         0         0 0 
Assigned Through Mvmt.                2         0         0         8         0         6         0 0 
Assigned Right-Turn Mvmt.            12         0         0        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       222.22      0 233.33      0      0      0      0 944.44 178.89 155.56 611.11    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2      0      0      0      0 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.71      1      1   0.95    1 
Capacity, veh/h     317.66 333.55 282.67      0                42.35 1314.8  248.9  361.3 2378.9    0 
Discharge Vol, veh/h222.22      0 233.33      0      0             0 944.44      0      0 611.11    0 
Prop Arriv On Green   0.19      0   0.19      0      0      0      0   0.29   0.26   0.05   0.52    0 
Apprch Vol, veh/h        0 455.56      0      0      0      0      0 1123.3      0      0 766.67    0 
Apprch Stops, #/veh      0   0.89      0      0      0      0      0   0.88      0      0   0.47    0 
Apprch Delay, s/veh      0  41.71      0      0      0      0      0   29.5      0      0  13.44    0 
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Apprch LOS                      D                                         C                    B    
Int Delay, s/veh     26.62 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     2         1         0         8         0         6         0 0 
Case No                          8.3         1         0         9         0         4         0 0 
Phase Duration, s              49.85     14.75         0     20.41         0     64.59         0 0 
Change Period, s                   5         5        0       4.5         0         5         0 0 
Phase Start Time, s            79.15        44     58.75     58.75     79.15     79.15     58.75 79.15 
Phase End Time, s                 44     58.75     58.75     79.15     79.15     58.75     58.75 79.15 
Max Allow Headway, s               0      5.08         0      5.12         0         0         0 0 
Equiv Max Green, s                 5        12                20.5                   5           
Queue Clear Time, s                          2               14.62                               
Green Exten Time, s                0      0.48         0      1.28         0         0         0 0 
Prob of Phase Call                        0.97                   1                               
Prob of Max Out                           0.05                 0.8                               

Left-Turn Movement Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Mvmt. Sat Flow, veh/h              0   1697.31         0   1697.31         0         0         0 0 

Through Movement Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Mvmt. Sat Flow, veh/h        3007.68         0         0   1782.18         0   3478.81         0 0 

Right-Turn Movement Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Mvmt. Sat Flow, veh/h         471.76         0         0   1510.32         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Lane Assignment                        L Pr/Pm                   L                               
Lanes in Group                     0         1         0         1         0         0         0 0 
Group Volume, veh/h                0    155.56         0    222.22         0         0         0 0 
Group SatFlow, vphpl               0   1697.31         0   1697.31         0         0         0 0 
Queue Serve Time, s                0         0         0     10.41         0         0         0 0 
Cycle Clear Time, s                0         0         0     10.41         0         0         0 0 
Perm SatFlow, vphpl           823.21    504.26         0   1697.31         0         0         0 0 
Shared SatFlow, vphpl              0                                                             
Perm Eff Green, s                  0     42.85         0         0         0         0         0 0 
Perm Serve Time, s                 0     13.82         0         0         0         0         0 0 
Perm Que Serve Time, s                   13.82                                                   
Time to first Blk, s           44.85         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         1         0         1         0         0         0 0 
Lane Grp Capacity, vph                   361.3              317.66                               
v/c Ratio                          0      0.43         0       0.7         0         0         0 0 
Avail Capacity, veh/h                    406.3              409.35          
I-Factor                           0      0.85         0         1         0         0         0 0 
Uniform Delay, s/veh                     32.21               32.31                               
Increm Delay, s/veh                0      0.98         0      4.68         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     33.19               36.99                               
Group LOS                                    C                   D                               
Uniform Stops, #/veh                       0.8                0.75                               
Increm Stops, #/veh                0      0.03         0      0.08         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.83                0.83                               
Uniform Queue, veh/ln                     2.95                3.94                               
Increm Queue, veh/ln               0       0.1         0      0.41         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               1       1.8         0      1.79         0         0         0 0 
Back of Queue, veh/ln                     5.49                7.77                               
Storage Ratio                      0      0.69         0      0.98         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Lane Assignment                    T                             T                   T           
Lanes in Group                     1         0         0         1         0         2         0 0 
Group Volume, veh/h           479.74         0         0         0         0    611.11         0 0 
Group SatFlow, vphpl          1266.6         0         0   1782.18         0   1696.63         0 0 
Queue Serve Time, s            22.35         0         0         0         0      8.52         0 0 
Cycle Clear Time, s            22.35         0         0         0         0      8.52         0 0 
Lane Grp Capacity, vph        668.25                        333.55             2378.95           
v/c Ratio                       0.72         0         0         0         0      0.26         0 0 
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Avail Capacity, veh/h         668.25                        429.82             2378.95           
I-Factor                        0.87         0         0         0         0      0.85         0 0 
Uniform Delay, s/veh           24.34                             0                8.18           
Increm Delay, s/veh             5.71         0         0         0         0      0.22         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           30.05                             0                8.41           
Group LOS                          C                                                 A           
Uniform Stops, #/veh             0.8                             0                0.37           
Increm Stops, #/veh             0.09         0         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.89                             0                0.38           
Uniform Queue, veh/ln           9.02                             0                2.64           
Increm Queue, veh/ln            1.06         0         0         0         0      0.07         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.48         0         0         1         0       1.8         0 0 
Back of Queue, veh/ln          14.94                             0                4.89           
Storage Ratio                   0.33         0         0         0         0      0.21         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Lane Assignment                  T+R                             R                               
Lanes in Group                     1         0         0         1         0         0         0 0 
Group Volume, veh/h           643.59         0         0    233.33         0         0         0 0 
Group SatFlow, vphpl         1697.26         0         0   1510.32         0         0         0 0 
Queue Serve Time, s               29         0         0     12.62         0         0         0 0 
Cycle Clear Time, s               29         0         0     12.62         0         0         0 0 
Prot RT SatFlow, vphpl                                           0                               
Prot RT Eff Green, s                                             0                               
Prop Outside Lane               0.28         0  0         1         0         0         0 0 
Lane Grp Capacity, vph        895.48                        282.67                               
v/c Ratio                       0.72         0         0      0.83         0         0         0 0 
Avail Capacity, veh/h         895.48                        364.25                               
I-Factor                        0.87         0         0         1         0         0         0 0 
Uniform Delay, s/veh           24.77                         33.21                               
Increm Delay, s/veh             4.32         0         0     12.99         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           29.09                          46.2                               
Group LOS                          C                             D                               
Uniform Stops, #/veh            0.81                          0.77                               
Increm Stops, #/veh             0.07         0         0      0.19         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.88                          0.96                               
Uniform Queue, veh/ln          12.25                          4.25                               
Increm Queue, veh/ln            1.07         0         0      1.02         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.42         0         0      1.71         0         1         0 0 
Back of Queue, veh/ln          18.91                          9.04                               
Storage Ratio                   0.42         0         0      1.14         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 WB Ramps Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 180 0 170 430 620 510 150

Signal Information

Green
Yellow
Red

42.6 15.0 12.4 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 85.0 Reference Phase 6

Offset, s 12 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 5 2 6

Case Number 11.0 1.0 4.0 8.3

Phase Duration, s 17.4 20.0 67.6 47.6

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.0 5.1 0.0 0.0

Queue Clearance Time (gs), s 11.7 4.5

Green Extension Time (ge), s 0.7 2.6 0.0 0.0

Phase Call Probability 1.00 1.00

Max Out Probability 0.20 0.06

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 5 2 6 16

Adjusted Flow Rate (v), veh/h 200 34 478 689 363 340

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1510 1697 1697 1782 1662

Queue Service Time (gs), s 9.7 1.7 2.5 4.4 14.0 13.4

Cycle Queue Clearance Time (gc), s 9.7 1.7 2.5 4.4 14.0 13.4

Green Ratio (g/C) 0.15 0.15 0.65 0.74 0.50 0.50

Capacity (c), veh/h 247 220 619 2501 894 834

Volume-to-Capacity Ratio (X) 0.810 0.157 0.772 0.275 0.406 0.408

Available Capacity (ca), veh/h 399 355 719 2501 894 834

Back of Queue (Q), veh/ln (95th percentile) 7.7 1.1 10.9 1.7 8.6 9.4

Queue Storage Ratio (RQ) (95th percentile) 0.39 0.14 1.10 0.08 0.32 0.35

Uniform Delay (d1), s/veh 35.2 31.8 19.0 2.7 15.8 18.5

Incremental Delay (d2), s/veh 8.7 0.5 3.2 0.2 1.3 1.4

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 43.9 32.2 22.2 2.9 17.1 19.9

Level of Service (LOS) D C C A B B

Approach Delay, s/veh / LOS 0.0 42.2 D 10.8 B 18.5 B

Intersection Delay, s/veh / LOS 16.8 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.1 C 2.2 B 2.2 B

Bicycle LOS Score / LOS 2.4 B 3.4 C 3.1 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:42:05 AM
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This Signals text report was created on January 31, 2013 at 12:26:22

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0    180      0    170    430    620      0      0    510    150 
Lanes                    0      0      0      0      1      1      1      2      0      0      2    0 
Bay Length, ft           0      0      0      0    500    200    250    575      0      0    670    0 
Receiving Lanes          0      0      0      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      0      0      0      1      1      1      1      0      0      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      3      3      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        35     35     35     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     0                  139                    0                   27    
I-Factor                     1.00                 1.00                 0.63                 0.63    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                                     LT+TH+RT        LT     LT+TH           TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0       0.0       0.0      25.0      25.0      60.0       0.0 35.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        15         5         5 5 
Lead/Lag                                                                    Lag                     
Passage Time, s                     2.0       2.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            12 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         4         0         6         5         0 0 
Assigned Left-Turn Mvmt.              0         0         7         0         1         5         0 0 
Assigned Through Mvmt.                0         2         4         0         6         0         0 0 
Assigned Right-Turn Mvmt.             0        12        14         0        16         0         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0    200      0  34.44 477.78 688.89      0      0 566.67 136.67 
SatFlow, veh/h/ln        0      0      0      0 1782.2 1782.2 1782.2 1782.2      0      0 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h          0               246.77      0 355.37 619.11 2500.7      0  42.35   1393 334.84 
Discharge Vol, veh/h     0      0           200      0  34.44      0 688.89      0      0 566.67    0 
Prop Arriv On Green      0      0      0   0.15      0   0.15   0.27    0.8      0      0   0.42   0.21 
Apprch Vol, veh/h        0      0      0      0 234.44      0      0 1166.7      0      0 703.33    0 
Apprch Stops, #/veh      0      0      0      0   0.89      0      0   0.34      0      0   0.64    0 
Apprch Delay, s/veh      0      0      0      0  42.21      0      0  10.77      0      0  18.46    0 
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Apprch LOS                                           D                    B                    B    
Int Delay, s/veh     16.84 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         4         0         6         5         0 0 
Case No                            0         4        11         0       8.3         1         0 0 
Phase Duration, s                  0     67.64     17.36         0     47.64        20         0 0 
Change Period, s                   0         5        5         0         5         5         0 0 
Phase Start Time, s            54.36     54.36        37        37     54.36        17        37 37 
Phase End Time, s              54.36        37     54.36        37        17        37        37 37 
Max Allow Headway, s               0         0      5.02         0         0      5.08         0 0 
Equiv Max Green, s                           5        20                   5        20           
Queue Clear Time, s                                 11.7                          4.47           
Green Exten Time, s                0         0       0.7         0         0      2.55         0 0 
Prob of Phase Call                                     1                             1           
Prob of Max Out                                      0.2                          0.06           

Left-Turn Movement Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Mvmt. Sat Flow, veh/h              0         0   1697.31         0         0   1697.31         0 0 

Through Movement Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Mvmt. Sat Flow, veh/h              0   3478.81         0         0   2776.75         0         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Mvmt. Sat Flow, veh/h              0         0   1510.32         0    667.46         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 
Left Lane Group Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Lane Assignment                                      L+T                       L Pr/Pm           
Lanes in Group                     0         0         1         0         0         1         0 0 
Group Volume, veh/h                0         0       200         0         0    477.78         0 0 
Group SatFlow, vphpl               0         0   1697.31         0         0   1697.31         0 0 
Queue Serve Time, s                0         0       9.7         0         0      2.47         0 0 
Cycle Clear Time, s                0         0       9.7         0         0      2.47         0 0 
Perm SatFlow, vphpl                0         0         0         0    765.84    748.13         0 0 
Shared SatFlow, vphpl                                                      0                     
Perm Eff Green, s                  0         0         0         0         0     40.64         0 0 
Perm Serve Time, s                 0         0         0         0         0     26.69         0 0 
Perm Que Serve Time, s                                                           26.69           
Time to first Blk, s               0         0         0         0     42.64         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         0         1         0         0         1         0 0 
Lane Grp Capacity, vph                            246.77                        619.11           
v/c Ratio                          0         0      0.81         0         0      0.77         0 0 
Avail Capacity, veh/h                             399.37                    718.95           
I-Factor                           0         0         1         0         0      0.63         0 0 
Uniform Delay, s/veh                               35.19                         18.96           
Increm Delay, s/veh                0         0      8.74         0         0      3.22         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               43.93                         22.18           
Group LOS                                              D                             C           
Uniform Stops, #/veh                                0.79                           0.6           
Increm Stops, #/veh                0         0      0.13         0         0      0.05         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.91                          0.65           
Uniform Queue, veh/ln                               3.72                          6.81           
Increm Queue, veh/ln               0         0       0.6         0         0      0.55         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0      1.79         0         1      1.48         0 0 
Back of Queue, veh/ln                               7.72                         10.89           
Storage Ratio                      0         0      0.39         0         0       1.1         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Lane Assignment                              T                             T                     
Lanes in Group                     0         2         0         0         1         0         0 0 
Group Volume, veh/h                0    688.89         0         0    363.02         0         0 0 
Group SatFlow, vphpl               0   1696.63         0         0   1782.18         0         0 0 
Queue Serve Time, s                0      4.44         0         0     13.95         0         0 0 
Cycle Clear Time, s                0      4.44         0         0     13.95         0         0 0 
Lane Grp Capacity, vph                 2500.71                        894.06                     
v/c Ratio                          0      0.28         0         0      0.41         0         0 0 
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Avail Capacity, veh/h                  2500.71                 894.06                     
I-Factor                           0      0.63         0         0      0.96         0         0 0 
Uniform Delay, s/veh                      2.69                         15.78                     
Increm Delay, s/veh                0      0.17         0         0      1.31         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      2.86                          17.1                     
Group LOS                                    A                             B                     
Uniform Stops, #/veh                      0.11                          0.55                     
Increm Stops, #/veh                0      0.01         0         0      0.04         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.12                          0.59                     
Uniform Queue, veh/ln                     0.91                           4.7                     
Increm Queue, veh/ln               0      0.06         0         0      0.33         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0      1.72         0         0 0 
Back of Queue, veh/ln                     1.74                          8.63                     
Storage Ratio                      0      0.08         0         0      0.32         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Lane Assignment                                        R                 T+R                     
Lanes in Group                     0         0         1         0         1         0         0 0 
Group Volume, veh/h                0         0     34.44         0    340.31         0         0 0 
Group SatFlow, vphpl               0         0   1510.32         0   1662.04         0         0 0 
Queue Serve Time, s                0         0       1.7         0     13.39         0         0 0 
Cycle Clear Time, s                0         0       1.7         0     13.39         0         0 0 
Prot RT SatFlow, vphpl                                 0                                         
Prot RT Eff Green, s                                   0                                         
Prop Outside Lane                  0         0  1         0       0.4         0         0 0 
Lane Grp Capacity, vph                            219.59               833.8                     
v/c Ratio                          0         0      0.16         0      0.41         0         0 0 
Avail Capacity, veh/h                             355.37               833.8                     
I-Factor                           0         0         1         0      0.96         0         0 0 
Uniform Delay, s/veh                               31.76               18.49                     
Increm Delay, s/veh                0         0      0.47         0      1.42         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               32.23               19.91                     
Group LOS                                              C                   B                     
Uniform Stops, #/veh                                0.71                0.66                     
Increm Stops, #/veh                0         0      0.04         0      0.04         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.75                 0.7                     
Uniform Queue, veh/ln                               0.58                5.28                     
Increm Queue, veh/ln               0         0      0.03         0      0.33         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1       1.8         0      1.68         0         0 0 
Back of Queue, veh/ln                               1.09                9.42                     
Storage Ratio                      0         0      0.14         0      0.35         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Disk Drive Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 45 25 360 100 20 30 350 300 140 20 200 45

Signal Information

Green
Yellow
Red

34.0 22.8 13.2 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 85.0 Reference Phase 6

Offset, s 18 Reference Point Begin

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 6

Case Number 7.0 6.0 2.0 4.0 6.3

Phase Duration, s 18.2 18.2 39.0 66.8 27.8

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.2 5.3 5.1 0.0 0.0

Queue Clearance Time (gs), s 5.7 12.7 8.2

Green Extension Time (ge), s 0.5 0.3 2.5 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.00 0.29 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 78 64 111 28 389 473 22 126 123

Adjusted Saturation Flow Rate (s), veh/h/ln 1531 1510 1312 1720 1648 1692 926 1782 1715

Queue Service Time (gs), s 2.6 3.2 7.0 1.2 6.2 7.4 1.4 4.3 4.4

Cycle Queue Clearance Time (gc), s 3.7 3.2 10.7 1.2 6.2 7.4 1.4 4.3 4.4

Green Ratio (g/C) 0.15 0.15 0.15 0.15 0.40 0.73 0.27 0.27 0.27

Capacity (c), veh/h 309 236 232 269 1318 1229 332 476 459

Volume-to-Capacity Ratio (X) 0.252 0.273 0.479 0.103 0.295 0.385 0.067 0.263 0.269

Available Capacity (ca), veh/h 428 355 336 405 1318 1229 332 476 459

Back of Queue (Q), veh/ln (95th percentile) 2.6 2.1 4.2 0.9 3.9 3.3 0.6 3.3 3.2

Queue Storage Ratio (RQ) (95th percentile) 0.13 0.11 0.21 0.04 0.40 0.12 0.10 0.08 0.08

Uniform Delay (d1), s/veh 31.8 31.6 36.6 30.8 15.2 3.3 20.5 21.4 21.4

Incremental Delay (d2), s/veh 0.6 0.9 2.2 0.2 0.6 0.9 0.4 1.3 1.4

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 32.4 32.5 38.8 31.0 15.8 4.2 20.9 22.8 22.9

Level of Service (LOS) C C D C B A C C C

Approach Delay, s/veh / LOS 32.4 C 37.2 D 9.4 A 22.7 C

Intersection Delay, s/veh / LOS 17.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 2.7 B 2.4 B 3.3 C

Bicycle LOS Score / LOS 2.5 B 2.3 B 3.9 D 2.7 B

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:42:05 AM
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This Signals text report was created on January 31, 2013 at 12:26:32

Intersection number = 4, Segment number = 3, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         85 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           45     25    360    100     20     30    350    300    140     20    200    45 
Lanes                    0      1      1      1      1      0      2      1      0      1      2    0 
Bay Length, ft           0    500    500    500    500      0    250    670      0    150   1000    0 
Receiving Lanes          1      1      1      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      1      1      1      0      1      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   302                   25                   14                   21    
I-Factor                     1.00                 1.00                 0.97                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT     TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Prot.        -- -- Perm. 
Phase Splits, s                     0.0      25.0       0.0      25.0      39.0      60.0       0.0 21.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        10         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Max       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      85 
Offset, s                            18 
Reference Phase                       6 
Reference Point                   Begin 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         85 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           50  27.78  64.44 111.11  22.22   5.56 388.89 333.33    140  22.22 222.22  26.67 
SatFlow, veh/h/ln        0 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1   0.97      1      1      1      1    1 
Capacity, veh/h     208.39 100.39 355.37 231.83 214.95  53.74 1318.5  865.3 363.43 331.52 835.92  99.12 
Discharge Vol, veh/h     0      0  64.44 111.11      0      0      0      0      0      0 222.22    0 
Prop Arriv On Green   0.16   0.16   0.16   0.16   0.16   0.16   0.47   0.77   0.81   0.36   0.36   0.36 
Apprch Vol, veh/h        0 142.22      0      0 138.89      0      0 862.22      0      0 271.11    0 
Apprch Stops, #/veh      0   0.78      0      0   0.86      0      0    0.3      0      0   0.62    0 
Apprch Delay, s/veh      0  32.42      0      0  37.22      0      0   9.43      0      0  22.66    0 
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Apprch LOS                      C                    D                    A                    C    
Int Delay, s/veh     17.01 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         6         2       6.3         0 7 
Phase Duration, s                  0     66.84         0     18.16        39     27.84         0 18.16 
Change Period, s                   0         5        0         5         5         5         0 5 
Phase Start Time, s            57.28     57.28        39        39     57.28     11.28        39 39 
Phase End Time, s              57.28        39        39     57.28     11.28        39        39 57.28 
Max Allow Headway, s               0         0         0      5.25      5.08         0         0 5.23 
Equiv Max Green, s                           5                  20        34         5           20 
Queue Clear Time, s                                          12.73      8.19                     5.69 
Green Exten Time, s                0         0         0      0.34      2.49         0         0 0.55 
Prob of Phase Call                                               1         1                     1 
Prob of Max Out                                               0.29         0                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0   1311.62   3296.18    925.78         0 984.46 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1191.61         0    1376.2         0   3126.83         0 546.93 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    500.48         0    344.05         0    370.79         0 1510.32 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                                  L  L (Prot)         L           L+T 
Lanes in Group                     0         0         0         1         2         1         0 1 
Group Volume, veh/h                0         0         0    111.11    388.89     22.22         0 77.78 
Group SatFlow, vphpl               0         0         0   1311.62   1648.09    925.78         0 1531.39 
Queue Serve Time, s                0         0         0      6.98      6.19      1.36         0 2.58 
Cycle Clear Time, s                0         0         0     10.73      6.19      1.42         0 3.69 
Perm SatFlow, vphpl                0         0         0   1311.62         0    925.78         0 1404.32 
Shared SatFlow, vphpl                                                                            0 
Perm Eff Green, s                  0         0         0     13.28         0     22.72         0 13.28 
Perm Serve Time, s                 0         0         0      9.53         0     22.66         0 12.16 
Perm Que Serve Time, s                                        6.98                1.34           2.58 
Time to first Blk, s               0         0         0         0         0         0         0 1.11 
Serve Time pre Blk, s                                                                            1.11 
Prop Inside Lane                   0         0         0         1         1         1         0 0.64 
Lane Grp Capacity, vph                                      231.83   1318.47    331.52           308.77 
v/c Ratio                          0         0         0      0.48      0.29      0.07         0 0.25 
Avail Capacity, veh/h                                       335.58   1318.47 331.52           428.13 
I-Factor                           0         0         0         1      0.97         1         0 1 
Uniform Delay, s/veh                                          36.6     15.23     20.52           31.76 
Increm Delay, s/veh                0         0         0      2.18      0.56      0.39         0 0.6 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         38.78     15.78     20.91           32.36 
Group LOS                                                        D         B         C           C 
Uniform Stops, #/veh                                          0.83      0.46      0.53           0.75 
Increm Stops, #/veh                0         0         0      0.05      0.02      0.07         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                              0.88      0.48       0.6           0.78 
Uniform Queue, veh/ln                                         2.17      2.09      0.28           1.38 
Increm Queue, veh/ln               0         0         0      0.14       0.1      0.04         0 0.05 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         4.16      3.95      0.57           2.57 
Storage Ratio                      0         0         0      0.21       0.4       0.1         0 0.13 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                                                                      T           
Lanes in Group                     0         0         0         0         0         1         0 0 
Group Volume, veh/h                0         0         0         0         0    125.52         0 0 
Group SatFlow, vphpl               0         0         0         0         0   1782.18         0 0 
Queue Serve Time, s                0         0         0         0         0      4.25         0 0 
Cycle Clear Time, s                0         0         0         0         0      4.25         0 0 
Lane Grp Capacity, vph                                                          476.44           
v/c Ratio                          0         0         0         0         0      0.26         0 0 
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Avail Capacity, veh/h                                          476.44           
I-Factor                           0         0         0         0         0         1         0 0 
Uniform Delay, s/veh                                                             21.41           
Increm Delay, s/veh                0         0         0         0         0      1.35         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                                             22.75           
Group LOS                                                                            C           
Uniform Stops, #/veh                                                              0.55           
Increm Stops, #/veh                0         0         0         0         0      0.06         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                                                  0.62           
Uniform Queue, veh/ln                                                             1.64           
Increm Queue, veh/ln               0         0         0         0         0      0.18         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         0         1         0       1.8         0 1 
Back of Queue, veh/ln                                                             3.28           
Storage Ratio                      0         0         0         0         0      0.08         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                 T+R                 T+R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    473.33         0     27.78         0    123.37         0 64.44 
Group SatFlow, vphpl               0   1692.09         0   1720.25         0   1715.44         0 1510.32 
Queue Serve Time, s                0      7.37         0      1.18         0      4.35         0 3.2 
Cycle Clear Time, s                0      7.37         0      1.18         0      4.35         0 3.2 
Prot RT SatFlow, vphpl                                                                           0 
Prot RT Eff Green, s                                                                             0 
Prop Outside Lane                  0       0.3  0       0.2         0      0.22         0 1 
Lane Grp Capacity, vph                 1228.74               268.7              458.61           235.9 
v/c Ratio                          0      0.39         0       0.1         0      0.27         0 0.27 
Avail Capacity, veh/h                  1228.74              404.78              458.61           355.37 
I-Factor                           0      0.97         0         1         0         1         0 1 
Uniform Delay, s/veh                      3.32               30.76               21.44           31.61 
Increm Delay, s/veh                0      0.89         0      0.24         0      1.44         0 0.88 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      4.21               30.99               22.88           32.49 
Group LOS                                    A                   C                   C           C 
Uniform Stops, #/veh                      0.14                0.73                0.56           0.75 
Increm Stops, #/veh                0      0.03         0      0.03         0      0.06         0 0.04 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.16                0.75                0.62           0.78 
Uniform Queue, veh/ln                     1.52                0.48                1.62           1.13 
Increm Queue, veh/ln               0       0.3         0      0.02         0      0.18         0 0.06 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     3.28                0.89                3.24           2.15 
Storage Ratio                      0      0.12         0      0.04         0      0.08         0 0.11 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name Existing_PM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections Eglin Street I-90 EB Ramps Analysis Period 1> 16:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2 3

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

1 35 35 2 2 1131 1131 60 60 0 0 90 70 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

1 Bay/Lane Spillback Time, h never never

1 Shared Lane Spillback Time, h never

1 Base Free-Flow Speed, mph 40.09 40.18

1 Running Time, s 22.57 22.48

1 Running Speed, mph 34.17 34.31

1 Through Delay, s/veh 29.58 4.51

1 Travel Speed, mph 14.79 28.58

1 Stop Rate, stops/veh 0.88 0.17

1 Spatial Stop Rate, stops/mi 4.13 0.81

1 Through vol/cap Ratio 0.00 0.36

1 Percent of Base FFS 36.89 71.11

1 Level of Service E B

1 Auto Traveler Perception Score 3.06 2.26

Multimodal Results (Segment)

1 Pedestrian Segment LOS Score / LOS 3.31 C 3.31 C

1 Bicycle Segment LOS Score / LOS 4.14 D 5.11 F

1 Transit Segment LOS Score / LOS 0.65 A 1.05 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 90.05 83.30

Facility Travel Speed, mph 17.99 19.45

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 44.86 47.96

Facility Level of Service D D

Facility Auto Traveler Perception Score 2.62 2.57

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.30 C 3.36 C

Bicycle Facility LOS Score / LOS 4.19 D 4.50 E

Transit Facility LOS Score / LOS 0.98 A 1.20 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:43:51 AM
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name Existing_PM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections I-90 EB Ramps I-90 WB Ramps Analysis Period 1> 16:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

2 35 35 2 2 575 575 60 60 0 0 100 100 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 6 16

2 Bay/Lane Spillback Time, h never never

2 Shared Lane Spillback Time, h never never

2 Base Free-Flow Speed, mph 41.58 41.58

2 Running Time, s 14.46 14.29

2 Running Speed, mph 27.11 27.44

2 Through Delay, s/veh 2.86 8.41

2 Travel Speed, mph 22.63 17.27

2 Stop Rate, stops/veh 0.12 0.38

2 Spatial Stop Rate, stops/mi 1.09 3.46

2 Through vol/cap Ratio 0.28 0.26

2 Percent of Base FFS 54.43 41.55

2 Level of Service C D

2 Auto Traveler Perception Score 2.30 2.93

Multimodal Results (Segment)

2 Pedestrian Segment LOS Score / LOS 3.03 C 3.71 D

2 Bicycle Segment LOS Score / LOS 3.81 D 3.68 D

2 Transit Segment LOS Score / LOS 1.57 A 1.99 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 90.05 83.30

Facility Travel Speed, mph 17.99 19.45

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 44.86 47.96

Facility Level of Service D D

Facility Auto Traveler Perception Score 2.62 2.57

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.30 C 3.36 C

Bicycle Facility LOS Score / LOS 4.19 D 4.50 E

Transit Facility LOS Score / LOS 0.98 A 1.20 A
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name Existing_PM_LaCrosse.xus Analysis Year Existing (2012) System Cycle Length, s 85

Intersections I-90 WB Ramps Disk Drive Analysis Period 1> 16:45

Project Description

1131 ft

35 mph

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

3 35 35 1 2 670 670 60 60 0 0 90 85 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 6 16

3 Bay/Lane Spillback Time, h never never

3 Shared Lane Spillback Time, h never

3 Base Free-Flow Speed, mph 38.93 40.30

3 Running Time, s 16.38 15.51

3 Running Speed, mph 27.90 29.45

3 Through Delay, s/veh 4.21 18.11

3 Travel Speed, mph 22.19 13.59

3 Stop Rate, stops/veh 0.16 0.63

3 Spatial Stop Rate, stops/mi 1.28 4.94

3 Through vol/cap Ratio 0.39 0.00

3 Percent of Base FFS 57.01 33.72

3 Level of Service C E

3 Auto Traveler Perception Score 2.33 2.96

Multimodal Results (Segment)

3 Pedestrian Segment LOS Score / LOS 3.53 D 3.15 C

3 Bicycle Segment LOS Score / LOS 4.59 E 4.18 D

3 Transit Segment LOS Score / LOS 1.05 A 0.78 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 90.05 83.30

Facility Travel Speed, mph 17.99 19.45

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 44.86 47.96

Facility Level of Service D D

Facility Auto Traveler Perception Score 2.62 2.57

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.30 C 3.36 C

Bicycle Facility LOS Score / LOS 4.19 D 4.50 E

Transit Facility LOS Score / LOS 0.98 A 1.20 A
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This Urban Streets text report was created on January 31, 2013 at 12:27:01

Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 17 Input

URBAN STREET PARAMETERS

Number of Intersections                                                  4 
Number of Segments                                                       3 
Analysis period duration, h                                           0.25 
System cycle length, s                                                  85 
Urban street forward direction                                          NB 
Sneakers per cycle, veh                                                  2 
Saturation flow rate, veh/h/ln                                        1900 
Stored vehicle lane length, ft                                          25 
Detected vehicle length, ft                                             17 
Queue length percent                                                    95 
Critical merge gap, s                                                  3.7 
Stop threshold speed, mph                                                5 
Acceleration rate, ft/s/s                                              3.5 
Decel. rate (signal), ft/s/s                                             4 
Left-turn equivalency factor (signal)                                 1.05 
Right-turn equivalency factor (signal)                                1.18 
Minimum headway in a platoon, s/veh                                    1.5 
Maximum headway in a platoon, s/veh                                    3.6 
Number of iterations                                                    15 
Length of left-turn bay (access pt.), ft                               250 
Decel. rate (access pt.), ft/s/s                                       6.7 
Right-turn speed (access pt.), ft/s                                     20 
Critical gap from major left (access pt.), s                           4.1 
Follow-up time from major left (access pt.), s                         2.2 
Right-turn equivalency factor (access pt.)                             2.2 
Stored heavy vehicle lane length, ft                                    45 
Proportion of peds who push button                                    0.65 
Critical gap for permissive left-turn, s                               4.5 
Follow-up time for permissive left-turn, s                             2.5 
Calibration factor for platoon dispersion                             0.14 
Average ratio of speed limit to free-flow speed                       0.94 

BASIC SEGMENT INFORMATION

Seg      Spd Lmt       TH Lanes      Seg Len        IntWid        LenRM        PctCurb      Other Dly 
Num     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB 
1     35     35      2      2   1131   1131     60     60      0      0     90     70      0      0 
2     35     35      2      2    575    575     60     60      0      0    100    100      0      0 
3     35     35      1      2    670    670     60     60      0      0     90     85      0      0 

ORIGIN-DESTINATION SEED PROPORTIONS - Forward Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

ORIGIN-DESTINATION SEED PROPORTIONS - Reverse Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

Number of access points:     0 

SEGMENT 2

Number of access points:     0 

SEGMENT 3
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Number of access points:     0 

--------------------------------------------------------------------------------------------------------------
Global Output

SEGMENT DATA

NB     NB     NB     SB     SB     SB 
LT     TH     RT     LT     TH     RT 

Seg.No. Movement                           5      2     12      1      6     16 
1    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
1    ShrdLane Spillback Time, h                            999               
1    Base Free-Flow Speed, mph             40.09                40.18        
1    Running Time, s                       22.57                22.48        
1    Running Speed, mph                    34.17                34.31        
1    Through Delay, s/veh                  29.58                 4.51        
1    Travel Speed, mph                     14.79                28.58        
1    Stop Rate, stops/veh                   0.88                 0.17        
1    Spatial Stop Rate, stops/mi            4.13                 0.81        
1    Through vol/cap ratio                     0                 0.36        
1    Percent of Base FFS                   36.89                71.11        
1    Level of Service                          E                    B        
1    Automobile Perception Score            3.06                 2.26        

2    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
2    ShrdLane Spillback Time, h       999                  999               
2    Base Free-Flow Speed, mph             41.58                41.58        
2    Running Time, s                       14.46                14.29        
2    Running Speed, mph                    27.11                27.44        
2    Through Delay, s/veh                   2.86                 8.41        
2    Travel Speed, mph                     22.63                17.27        
2    Stop Rate, stops/veh                   0.12                 0.38        
2    Spatial Stop Rate, stops/mi            1.09                 3.46        
2    Through vol/cap ratio                  0.28                 0.26        
2    Percent of Base FFS                   54.43                41.55        
2    Level of Service                          C                    D        
2    Automobile Perception Score             2.3                 2.93        

3    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
3    ShrdLane Spillback Time, h       999                                    
3    Base Free-Flow Speed, mph             38.93                 40.3        
3    Running Time, s                       16.38                15.51        
3    Running Speed, mph                     27.9                29.45        
3    Through Delay, s/veh                   4.21                18.11        
3    Travel Speed, mph                     22.19                13.59        
3    Stop Rate, stops/veh                   0.16                 0.63        
3    Spatial Stop Rate, stops/mi            1.28                 4.94        
3    Through vol/cap ratio                  0.39                    0        
3    Percent of Base FFS                   57.01                33.72        
3    Level of Service                          C                    E        
3    Automobile Perception Score            2.33                 2.96        

Facility Travel Time, s                       90.05                 83.3        
Facility Travel Speed, mph                    17.99                19.45        
Facility Spatial Stop Rate, veh/mi             2.59                 2.62        
Facility Base Free Flow Speed, mph             40.1                40.55        
Facility Percent Base Free Flow Speed         44.86   47.96        
Facility Level of Service                         D                    D        
Facility Automobile Perception Score           2.62                 2.57        

Facility Pedestrian Space                    Infinity               Infinity        
Facility Pedestrian Travel Speed                4.4                  4.4        
Facility Pedestrian LOS Score                   3.3                 3.36        
Facility Pedestrian LOS                           C                    C        

Facility Bicycle Travel Speed                  10.5                 9.92        
Facility Bicycle LOS Score                     4.19                  4.5        
Facility Bicycle LOS                              D                    E        

Facility Transit Travel Speed                 35.75                28.57        
Facility Transit LOS Score                     0.98                  1.2        
Facility Transit LOS                              A                    A        

SPILLBACK TIME, h                               999                             

--------------------------------------------------------------------------------------------------------------

Multimodal Results

1    Roadway crossing difficulty factor         1.07                  1.1        
1    Ped LOS Score for Link                     3.18                 2.93        
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1    Ped LOS Score for Intersection             2.13                 2.17        
1    Ped LOS Score for Segment                  3.31                 3.31        
1    Ped Segment LOS                               C                    C        

1    Bicycle LOS Score for Link                 3.94                  3.9        
1    Indicator Variable                            1                    1        
1    Bicycle LOS Score for Intersection          3.4                  3.4        
1    Number of access point approaches             2                    8        
1    Segment Length, ft                         1131                 1131        
1    Bicycle LOS Score for Segment              4.14                 5.11        
1    Bicycle Segment LOS                           D                    F        

1    Transit Wait-Ride Score                    3.89                 3.59        
1    Ped LOS Score for Link                     3.18                 2.93        
1    Transit LOS Score for Segment              0.65                 1.05        
1    Transit Segment LOS                           A                    A        

2    Roadway crossing difficulty factor         0.96                  1.2        
2    Ped LOS Score for Link                     3.32                 2.87        
2    Ped LOS Score for Intersection             2.19                 2.61        
2    Ped LOS Score for Segment                  3.03                 3.71        
2    Ped Segment LOS                               C                    D        

2    Bicycle LOS Score for Link                 3.87                 3.67        
2    Indicator Variable                            1                    1        
2    Bicycle LOS Score for Intersection         3.44                 3.11        
2    Number of access point approaches             0                    0        
2    Segment Length, ft                          575                  575        
2    Bicycle LOS Score for Segment              3.81                 3.68        
2    Bicycle Segment LOS                           D                    D        

2    Transit Wait-Ride Score                    3.29                 2.96        
2    Ped LOS Score for Link                     3.32                 2.87        
2    Transit LOS Score for Segment              1.57                 1.99        
2    Transit Segment LOS                           A                    A        

3    Roadway crossing difficulty factor         1.09                  1.1        
3 Ped LOS Score for Link                     3.44                 2.41        
3    Ped LOS Score for Intersection             2.43                  2.2        
3    Ped LOS Score for Segment                  3.53                 3.15        
3    Ped Segment LOS                               D                    C        

3    Bicycle LOS Score for Link                 4.01                  3.4        
3    Indicator Variable                            1                    1        
3    Bicycle LOS Score for Intersection          3.9                 3.06        
3    Number of access point approaches             2                    2        
3    Segment Length, ft                          670                  670        
3    Bicycle LOS Score for Segment              4.59                 4.18        
3    Bicycle Segment LOS                           E                    D        

3    Transit Wait-Ride Score                    3.64                 3.72        
3    Ped LOS Score for Link                     3.44                 2.41        
3    Transit LOS Score for Segment              1.05                 0.78        
3    Transit Segment LOS                           A                    A        

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

SEGMENT 2

SEGMENT 3
--------------------------------------------------------------------------------------------------------------
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection Eglin Street Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 10 10 10 160 10 220 10 490 100 150 590 10

Signal Information

Green
Yellow
Red

5.4 53.6 8.1 1.7 0.0 0.0
3.0 3.9 3.2 3.2 0.0 0.0
2.0 1.9 2.0 2.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 64 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 2 1 6

Case Number 12.0 9.0 5.3 1.0 4.0

Phase Duration, s 6.9 13.3 59.4 10.4 69.8

Change Period, (Y+Rc), s 5.2 5.2 5.8 5.0 5.8

Max Allow Headway (MAH), s 4.1 4.1 0.0 4.1 0.0

Queue Clearance Time (gs), s 3.2 7.6 5.2

Green Extension Time (ge), s 0.0 0.6 0.0 0.3 0.0

Phase Call Probability 0.43 1.00 0.98

Max Out Probability 1.00 0.00 0.12

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 22 107 82 30 11 544 54 167 334 332

Adjusted Saturation Flow Rate (s), veh/h/ln 1722 1681 1692 1496 767 1680 1496 1681 1765 1755

Queue Service Time (gs), s 1.2 5.6 4.2 1.7 0.3 3.8 0.7 3.2 6.6 6.7

Cycle Queue Clearance Time (gc), s 1.2 5.6 4.2 1.7 0.3 3.8 0.7 3.2 6.6 6.7

Green Ratio (g/C) 0.02 0.09 0.09 0.09 0.60 0.60 0.60 0.68 0.71 0.71

Capacity (c), veh/h 33 151 152 134 537 2002 891 632 1255 1248

Volume-to-Capacity Ratio (X) 0.681 0.706 0.541 0.223 0.021 0.272 0.061 0.264 0.266 0.266

Available Capacity (ca), veh/h 130 388 391 346 537 2002 891 756 1255 1248

Back of Queue (Q), veh/ln (95th percentile) 1.2 4.5 3.3 1.1 0.1 2.0 0.4 1.6 3.6 3.6

Queue Storage Ratio (RQ) (95th percentile) 0.06 0.57 0.17 0.06 0.01 0.05 0.07 0.14 0.08 0.08

Uniform Delay (d1), s/veh 43.9 39.8 39.2 38.0 3.8 4.1 3.8 5.4 5.2 5.2

Incremental Delay (d2), s/veh 22.1 5.9 3.0 0.8 0.1 0.3 0.1 0.2 0.5 0.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 66.0 45.7 42.1 38.9 3.8 4.5 3.9 5.6 5.7 5.7

Level of Service (LOS) E D D D A A A A A A

Approach Delay, s/veh / LOS 66.0 E 43.4 D 4.4 A 5.7 A

Intersection Delay, s/veh / LOS 10.9 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 3.1 C 3.0 C 2.2 B

Bicycle LOS Score / LOS 2.2 B 3.0 C 3.2 C 3.2 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:46:47 AM

DRAFT



This Signals text report was created on January 31, 2013 at 01:13:28

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           10     10     10    160     10    220     10    490    100    150    590    10 
Lanes                    0      1      0      1      1      1      1      2      1      1      2    0 
Bay Length, ft           0    500      0    200    500    500    150   1000    150    300   1131    0 
Receiving Lanes          1      2      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      2      0      2      2      2      2      2      2      2      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    10                  193                   51                    1    
I-Factor                     1.00                 1.00                 1.00                 0.99    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT            LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      12.0       0.0      26.0       0.0      35.0      17.0 52.0 
Yellow Change, s                    4.0       3.2       4.0       3.2       4.0       3.9       3.0 3.9 
Red Clearance, s                    1.0       2.0       1.0       2.0       1.0       1.9       2.0 1.9 
Minimum Green, s                      5         4         5         4         5         5         4 5 
Lead/Lag                                                                                       Lead 
Passage Time, s                     2.0       3.0       2.0       3.0       2.0       2.0       3.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            64 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         0         6         0 0 
Assigned Left-Turn Mvmt.              1         5         7         3         0         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        11.11  11.11      0 177.78  11.11     30  11.11 544.44  54.44 166.67 655.56    10 
SatFlow, veh/h/ln        0 1764.7      0 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h      16.31      0      0 151.06 152.08 134.42 537.07 2002.1  891.1 631.95 2465.7   37.6 
Discharge Vol, veh/h 11.11      0      0      0      0     30      0 544.44      0      0      0    0 
Prop Arriv On Green   0.02   0.02      0   0.09   0.09   0.09   0.79   0.79   0.79   0.06   0.68   0.66 
Apprch Vol, veh/h        0  22.22      0      0 218.89      0      0    610      0      0 832.22    0 
Apprch Stops, #/veh      0   1.23      0      0   0.91      0      0   0.16      0      0   0.24    0 
Apprch Delay, s/veh      0  65.95      0      0  43.44      0      0   4.41      0      0   5.72    0 
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Apprch LOS                      E                    D                    A                    A    
Int Delay, s/veh     10.94 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         0         6         0 0 
Case No                            1       5.3         9        12         0         4         0 0 
Phase Duration, s              10.38     59.43     13.29      6.91         0     69.81         0 0 
Change Period, s                   5       5.8       5.2       5.2         0       5.8         0 5.2 
Phase Start Time, s            89.99     10.37      69.8     83.09     89.99     89.99      69.8 89.99 
Phase End Time, s              10.37      69.8     83.09     89.99     89.99      69.8      69.8 89.99 
Max Allow Headway, s            4.08         0      4.14      4.09         0         0         0 0 
Equiv Max Green, s                12         5      20.8       6.8                   5           
Queue Clear Time, s              5.2                7.55      3.15                               
Green Exten Time, s             0.26         0      0.57      0.01         0         0         0 0 
Prob of Phase Call              0.98                   1      0.43                               
Prob of Max Out                 0.12                   0         1                               

Left-Turn Movement Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Mvmt. Sat Flow, veh/h        1680.67    767.29   1680.67    860.83         0         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0      3360   1692.03    860.84         0   3467.02         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1495.51   1495.51         0         0     52.87         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Lane Assignment              L Pr/Pm         L         L       L+T                               
Lanes in Group                     1         1         1         1         0         0         0 0 
Group Volume, veh/h           166.67     11.11    106.67     22.22         0         0         0 0 
Group SatFlow, vphpl         1680.67    767.29   1680.67   1721.66         0         0         0 0 
Queue Serve Time, s              3.2      0.27      5.55      1.15         0         0         0 0 
Cycle Clear Time, s              3.2      0.29      5.55      1.15         0         0         0 0 
Perm SatFlow, vphpl           816.26    767.29   1680.67         0         0         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              55.63     53.63         0         0         0         0         0 0 
Perm Serve Time, s             49.78     53.61         0         0         0         0         0 0 
Perm Que Serve Time, s          1.49      0.27                                                   
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         1         1       0.5         0         0         0 0 
Lane Grp Capacity, vph        631.95    537.07    151.06     32.62                               
v/c Ratio                       0.26      0.02      0.71      0.68         0         0         0 0 
Avail Capacity, veh/h         755.59    537.07    388.42    130.08          
I-Factor                        0.99         1         1         1         0         0         0 0 
Uniform Delay, s/veh            5.41      3.77      39.8     43.88                               
Increm Delay, s/veh             0.22      0.07      5.92     22.08         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            5.63      3.84     45.72     65.95                               
Group LOS                          A         A         D         E                               
Uniform Stops, #/veh            0.21      0.14      0.84      0.87                               
Increm Stops, #/veh             0.01      0.04      0.09      0.36         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.22      0.18      0.94      1.23                               
Uniform Queue, veh/ln           0.87      0.04      2.25      0.48                               
Increm Queue, veh/ln            0.04      0.01      0.25       0.2         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8       1.8       1.8       1.8         0         0         0 0 
Back of Queue, veh/ln           1.64      0.09      4.49      1.23                               
Storage Ratio                   0.14      0.01      0.57      0.06         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T         T                             T           
Lanes in Group                     0         2         1         0         0         1         0 0 
Group Volume, veh/h                0    544.44     82.22         0         0    333.59         0 0 
Group SatFlow, vphpl               0      1680   1692.03         0         0   1764.71         0 0 
Queue Serve Time, s                0      3.82      4.18         0         0      6.64         0 0 
Cycle Clear Time, s                0      3.82      4.18         0         0      6.64         0 0 
Lane Grp Capacity, vph                 2002.05    152.08         0             1255.01           
v/c Ratio                          0      0.27      0.54         0         0      0.27         0 0 
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Avail Capacity, veh/h                  2002.05    391.05       1255.01           
I-Factor                           0         1         1         0         0      0.99         0 0 
Uniform Delay, s/veh                      4.13     39.18                          5.22           
Increm Delay, s/veh                0      0.34      2.97         0         0      0.51         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      4.47     42.15                          5.73           
Group LOS                                    A         D                             A           
Uniform Stops, #/veh                      0.15      0.83                          0.22           
Increm Stops, #/veh                0      0.01      0.06         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.16      0.89                          0.24           
Uniform Queue, veh/ln                     1.03       1.7                          1.84           
Increm Queue, veh/ln               0      0.09      0.13         0         0      0.18         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                     2.02      3.29                          3.63           
Storage Ratio                      0      0.05      0.17         0         0      0.08         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R         R                           T+R           
Lanes in Group                     0         1         1         0         0         1         0 0 
Group Volume, veh/h                0     54.44        30         0         0    331.97         0 0 
Group SatFlow, vphpl               0   1495.51   1495.51         0         0   1755.19         0 0 
Queue Serve Time, s                0      0.71      1.68         0         0      6.66         0 0 
Cycle Clear Time, s                0      0.71      1.68         0         0      6.66         0 0 
Prot RT SatFlow, vphpl                       0         0                                         
Prot RT Eff Green, s                         0         0                                         
Prop Outside Lane                  0         1  1         0         0      0.03         0 0 
Lane Grp Capacity, vph                   891.1    134.42                       1248.25           
v/c Ratio                          0      0.06      0.22         0         0      0.27         0 0 
Avail Capacity, veh/h                    891.1    345.63                       1248.25           
I-Factor                           0         1         1         0         0      0.99         0 0 
Uniform Delay, s/veh                      3.81     38.04                          5.23           
Increm Delay, s/veh                0      0.13      0.83         0         0      0.52         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      3.94     38.87                          5.75           
Group LOS                                    A         D                             A           
Uniform Stops, #/veh                      0.14       0.8                          0.22           
Increm Stops, #/veh                0      0.02      0.04         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.16      0.84                          0.24           
Uniform Queue, veh/ln                     0.19       0.6                          1.83           
Increm Queue, veh/ln               0      0.03      0.03         0         0      0.18         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0       1.8         0 0 
Back of Queue, veh/ln                      0.4      1.14                          3.62           
Storage Ratio                      0      0.07      0.06         0         0      0.08         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection I-90 EB Ramps Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 90 0 280 550 170 100 470

Signal Information

Green
Yellow
Red

58.6 9.4 7.5 0.0 0.0 0.0
4.5 4.5 4.0 0.0 0.0 0.0
0.5 0.5 0.5 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 11 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 2 1 6

Case Number 9.0 8.3 1.0 4.0

Phase Duration, s 12.0 63.6 14.4 78.0

Change Period, (Y+Rc), s 4.5 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 7.2 2.0

Green Extension Time (ge), s 0.6 0.0 0.3 0.0

Phase Call Probability 0.97 0.94

Max Out Probability 0.00 0.03

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 2 12 1 6

Adjusted Flow Rate (v), veh/h 100 0 37 344 434 111 522

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1312 1650 1681 1680

Queue Service Time (gs), s 5.2 0.0 2.1 15.5 11.1 0.0 0.7

Cycle Queue Clearance Time (gc), s 5.2 0.0 2.1 15.5 11.1 0.0 0.7

Green Ratio (g/C) 0.08 0.08 0.08 0.65 0.65 0.73 0.81

Capacity (c), veh/h 141 148 125 854 1074 570 2724

Volume-to-Capacity Ratio (X) 0.711 0.000 0.293 0.403 0.404 0.195 0.192

Available Capacity (ca), veh/h 495 520 440 854 1074 619 2724

Back of Queue (Q), veh/ln (95th percentile) 4.3 0.0 1.4 5.1 6.3 2.1 0.3

Queue Storage Ratio (RQ) (95th percentile) 0.55 0.00 0.18 0.11 0.14 0.27 0.01

Uniform Delay (d1), s/veh 40.2 0.0 38.7 7.3 7.3 11.4 0.4

Incremental Delay (d2), s/veh 9.0 0.0 1.8 1.4 1.1 0.2 0.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 49.2 0.0 40.6 8.7 8.4 11.7 0.5

Level of Service (LOS) D D A A B A

Approach Delay, s/veh / LOS 46.9 D 0.0 8.5 A 2.5 A

Intersection Delay, s/veh / LOS 9.4 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.0 C 2.1 B 2.5 B

Bicycle LOS Score / LOS 2.3 B 3.1 C 3.0 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:46:47 AM

DRAFT



This Signals text report was created on January 31, 2013 at 01:13:44

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           90      0    280      0      0      0      0    550    170    100    470    0 
Lanes                    1      1      1      0      0      0      0      2      0      1      2    0 
Bay Length, ft         200    500    200      0      0      0      0   1131      0    200    575    0 
Receiving Lanes          1      1      1      0      0      0      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      0      0      0      0      2      0      2      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      4      4      4      4    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     35     35     35     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   247                    0                   19                    0    
I-Factor                     1.00                 1.00                 0.91                 0.91    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT                                   TH+RT        LT LT+TH 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      31.0       0.0       0.0       0.0      42.0      17.0 59.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.5       1.0       1.0       1.0       0.5       0.5 0.5 
Minimum Green, s                      5         5         5         5         5         5        10 5 
Lead/Lag                                                                                        Lag 
Passage Time, s                     2.0       4.0       2.0       2.0       2.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            11 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        2         1         0         8         0         6         0 0 
Assigned Left-Turn Mvmt.              5         1         0         3         0         0         0 0 
Assigned Through Mvmt.                2         0         0         8         0         6         0 0 
Assigned Right-Turn Mvmt.            12         0         0        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          100      0  36.67      0      0      0      0 611.11 167.78 111.11 522.22    0 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7      0      0      0      0 1764.7      0 1764.7 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.74      1      1   0.95    1 
Capacity, veh/h     140.71 147.75 125.21      0                   40 1513.1 414.81 570.04   2724    0 
Discharge Vol, veh/h   100      0  36.67      0      0             0 611.11      0      0 522.22    0 
Prop Arriv On Green   0.08      0   0.08      0      0      0      0   0.66   0.65   0.03   0.96    0 
Apprch Vol, veh/h        0 136.67      0      0      0      0      0 778.89      0      0 633.33    0 
Apprch Stops, #/veh      0   0.93      0      0      0      0      0   0.32      0      0   0.09    0 
Apprch Delay, s/veh      0  46.89      0      0      0      0      0   8.54      0      0   2.48    0 
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Apprch LOS                      D                                         A                    A    
Int Delay, s/veh      9.45 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     2         1         0         8         0         6         0 0 
Case No                          8.3         1         0         9         0         4         0 0 
Phase Duration, s              63.59     14.38         0     12.03         0     77.97         0 0 
Change Period, s                   5         5        0       4.5         0         5         0 0 
Phase Start Time, s            42.41        16     30.38     30.38     42.41     42.41     30.38 42.41 
Phase End Time, s                 16     30.38     30.38     42.41     42.41     30.38     30.38 42.41 
Max Allow Headway, s               0      5.08         0      5.05         0         0         0 0 
Equiv Max Green, s                 5        12                26.5                   5           
Queue Clear Time, s                          2                7.22                               
Green Exten Time, s                0       0.3         0      0.57         0         0         0 0 
Prob of Phase Call                        0.94                0.97                               
Prob of Max Out                           0.03                   0                               

Left-Turn Movement Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Mvmt. Sat Flow, veh/h              0   1680.67         0   1680.67         0         0         0 0 

Through Movement Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Mvmt. Sat Flow, veh/h        2777.49         0         0   1764.71         0   3444.71         0 0 

Right-Turn Movement Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Mvmt. Sat Flow, veh/h         637.22         0         0   1495.51         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Lane Assignment                        L Pr/Pm                   L                               
Lanes in Group                     0         1         0         1         0         0         0 0 
Group Volume, veh/h                0    111.11         0       100         0         0         0 0 
Group SatFlow, vphpl               0   1680.67         0   1680.67         0         0         0 0 
Queue Serve Time, s                0         0         0      5.22         0         0         0 0 
Cycle Clear Time, s                0         0         0      5.22         0         0         0 0 
Perm SatFlow, vphpl           893.79     690.4         0   1680.67         0         0         0 0 
Shared SatFlow, vphpl              0                                                             
Perm Eff Green, s                  0     56.59         0         0         0         0         0 0 
Perm Serve Time, s                 0     41.05         0         0         0         0         0 0 
Perm Que Serve Time, s                    8.38                                                   
Time to first Blk, s           58.59         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         1         0         1         0         0         0 0 
Lane Grp Capacity, vph                  570.04              140.71                               
v/c Ratio                          0      0.19         0      0.71         0         0         0 0 
Avail Capacity, veh/h                      619              494.86          
I-Factor                           0      0.91         0         1         0         0         0 0 
Uniform Delay, s/veh                     11.45               40.17                               
Increm Delay, s/veh                0      0.21         0      9.05         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     11.66               49.22                               
Group LOS                                    B                   D                               
Uniform Stops, #/veh                      0.41                0.81                               
Increm Stops, #/veh                0      0.01         0      0.14         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.42                0.95                               
Uniform Queue, veh/ln                     1.13                2.03                               
Increm Queue, veh/ln               0      0.03         0      0.35         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               1       1.8         0       1.8         0         0         0 0 
Back of Queue, veh/ln                     2.09                 4.3                               
Storage Ratio                      0      0.27         0      0.55         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Lane Assignment                    T                             T                   T           
Lanes in Group                     1         0         0         1         0         2         0 0 
Group Volume, veh/h           344.45         0         0         0         0    522.22         0 0 
Group SatFlow, vphpl         1311.61         0         0   1764.71         0      1680         0 0 
Queue Serve Time, s            15.53         0         0         0         0      0.74         0 0 
Cycle Clear Time, s            15.53         0         0         0         0      0.74         0 0 
Lane Grp Capacity, vph        853.81                        147.75             2724.03           
v/c Ratio                        0.4         0         0         0         0      0.19         0 0 

DRAFT



Avail Capacity, veh/h         853.81                        519.61             2724.03           
I-Factor                        0.97         0         0         0         0      0.91         0 0 
Uniform Delay, s/veh             7.3                             0                0.38           
Increm Delay, s/veh             1.38         0         0         0         0      0.14         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            8.68                             0                0.53           
Group LOS                          A                                                 A           
Uniform Stops, #/veh            0.29                             0                0.01           
Increm Stops, #/veh             0.04         0         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.33                             0                0.02           
Uniform Queue, veh/ln           2.49                             0                0.09           
Increm Queue, veh/ln            0.33         0         0         0         0      0.05         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0         1         0       1.8         0 0 
Back of Queue, veh/ln           5.07                             0                0.25           
Storage Ratio                   0.11         0         0         0         0      0.01         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Lane Assignment                  T+R                             R                               
Lanes in Group                     1         0         0         1         0         0         0 0 
Group Volume, veh/h           434.44         0         0     36.67         0         0         0 0 
Group SatFlow, vphpl         1650.01         0         0   1495.51         0         0         0 0 
Queue Serve Time, s            11.12         0         0      2.07         0         0         0 0 
Cycle Clear Time, s            11.12         0         0      2.07         0         0         0 0 
Prot RT SatFlow, vphpl                                           0                               
Prot RT Eff Green, s                                             0                               
Prop Outside Lane               0.39         0  0         1         0         0         0 0 
Lane Grp Capacity, vph        1074.1                        125.21                               
v/c Ratio                        0.4         0         0      0.29         0         0         0 0 
Avail Capacity, veh/h         1074.1                        440.35                               
I-Factor                        0.97         0         0         1         0         0         0 0 
Uniform Delay, s/veh            7.33                         38.73                               
Increm Delay, s/veh              1.1         0         0      1.82         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            8.43                         40.55                               
Group LOS                          A                             D                               
Uniform Stops, #/veh            0.29                          0.78                               
Increm Stops, #/veh             0.03         0         0      0.07         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.32                          0.85                               
Uniform Queue, veh/ln           3.16                          0.72                               
Increm Queue, veh/ln            0.33         0         0      0.06         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8         0         1         0 0 
Back of Queue, veh/ln           6.28                          1.41                               
Storage Ratio                   0.14         0         0      0.18         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection I-90 WB Ramps Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 110 0 60 250 390 460 170

Signal Information

Green
Yellow
Red

51.6 15.0 8.4 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 6

Offset, s 3 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 5 2 6

Case Number 11.0 1.0 4.0 8.3

Phase Duration, s 13.4 20.0 76.6 56.6

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.0 5.1 0.0 0.0

Queue Clearance Time (gs), s 8.4 2.0

Green Extension Time (ge), s 0.3 1.4 0.0 0.0

Phase Call Probability 0.96 1.00

Max Out Probability 0.09 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 5 2 6 16

Adjusted Flow Rate (v), veh/h 122 9 278 433 343 318

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1496 1681 1680 1765 1627

Queue Service Time (gs), s 6.4 0.5 0.0 0.4 12.9 10.0

Cycle Queue Clearance Time (gc), s 6.4 0.5 0.0 0.4 12.9 10.0

Green Ratio (g/C) 0.09 0.09 0.72 0.80 0.57 0.57

Capacity (c), veh/h 157 140 674 2673 1012 933

Volume-to-Capacity Ratio (X) 0.779 0.064 0.412 0.162 0.339 0.341

Available Capacity (ca), veh/h 317 282 805 2673 1012 933

Back of Queue (Q), veh/ln (95th percentile) 5.4 0.3 5.2 0.2 6.0 6.3

Queue Storage Ratio (RQ) (95th percentile) 0.27 0.04 0.53 0.01 0.23 0.24

Uniform Delay (d1), s/veh 39.9 37.2 11.1 0.3 10.0 11.3

Incremental Delay (d2), s/veh 11.2 0.3 0.5 0.1 0.9 0.9

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 51.1 37.5 11.6 0.4 10.9 12.2

Level of Service (LOS) D D B A B B

Approach Delay, s/veh / LOS 0.0 50.2 D 4.8 A 11.5 B

Intersection Delay, s/veh / LOS 11.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 3.1 C 1.9 A 2.1 B

Bicycle LOS Score / LOS 2.2 B 3.1 C 3.0 C
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This Signals text report was created on January 31, 2013 at 01:13:54

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0    110      0     60    250    390      0      0    460    170 
Lanes                    0      0      0      0      1      1      1      2      0      0      2    0 
Bay Length, ft           0      0      0      0    500    200    250    575      0      0    670    0 
Receiving Lanes          0      0      0      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      0      0      0      2      2      2      2      0      0      2    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      3      3      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        35     35     35     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     0                   52                    0                   35    
I-Factor                     1.00                 1.00                 0.89                 0.89    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                                     LT+TH+RT        LT     LT+TH           TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0       0.0       0.0      22.0      27.0      68.0       0.0 41.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        15         5         5 5 
Lead/Lag                                                                    Lag                     
Passage Time, s                     2.0       2.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                             3 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         4         0         6         5         0 0 
Assigned Left-Turn Mvmt.              0         0         7         0         1         5         0 0 
Assigned Through Mvmt.                0         2         4         0         6         0         0 0 
Assigned Right-Turn Mvmt.             0        12        14         0        16         0         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0 122.22      0   8.89 277.78 433.33      0      0 511.11    150 
SatFlow, veh/h/ln        0      0      0      0 1764.7 1764.7 1764.7 1764.7      0      0 1764.7    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h          0               156.82      0 282.49 674.39 2673.1      0     40 1505.6 439.47 
Discharge Vol, veh/h     0      0        122.22      0   8.89      0 433.33      0      0 511.11    0 
Prop Arriv On Green      0      0      0   0.09      0   0.09   0.24   0.97      0      0   0.58   0.48 
Apprch Vol, veh/h        0      0      0      0 131.11      0      0 711.11      0      0 661.11    0 
Apprch Stops, #/veh      0      0      0      0   0.96      0      0   0.17      0      0   0.41    0 
Apprch Delay, s/veh      0      0      0      0  50.19      0      0   4.77      0      0  11.53    0 
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Apprch LOS                                           D                    A                    B    
Int Delay, s/veh      11.7 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         4         0         6         5         0 0 
Case No                            0         4        11         0       8.3         1         0 0 
Phase Duration, s                  0      76.6      13.4         0     56.62     19.99         0 0 
Change Period, s                   0         5        5         0         5         5         0 0 
Phase Start Time, s            41.38     41.38     27.99     27.99     41.38         8     27.99 27.99 
Phase End Time, s              41.38     27.99     41.38     27.99         8     27.99     27.99 27.99 
Max Allow Headway, s               0         0         5         0         0      5.08         0 0 
Equiv Max Green, s                           5        17                   5        22           
Queue Clear Time, s                                  8.4                             2           
Green Exten Time, s                0         0      0.33         0         0      1.44         0 0 
Prob of Phase Call                                  0.96                             1           
Prob of Max Out                                     0.09                             0           

Left-Turn Movement Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Mvmt. Sat Flow, veh/h              0         0   1680.67         0         0   1680.67         0 0 

Through Movement Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Mvmt. Sat Flow, veh/h              0   3444.71         0         0    2625.2         0         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Mvmt. Sat Flow, veh/h              0         0   1495.51         0    766.28         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 
Left Lane Group Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Lane Assignment                                      L+T                       L Pr/Pm           
Lanes in Group                     0         0         1         0         0         1         0 0 
Group Volume, veh/h                0         0    122.22         0         0    277.78         0 0 
Group SatFlow, vphpl               0         0   1680.67         0         0   1680.67         0 0 
Queue Serve Time, s                0         0       6.4         0         0         0         0 0 
Cycle Clear Time, s                0         0       6.4         0         0         0         0 0 
Perm SatFlow, vphpl                0         0         0         0    970.12    770.46         0 0 
Shared SatFlow, vphpl                                                      0                     
Perm Eff Green, s                  0         0         0         0         0     49.62         0 0 
Perm Serve Time, s                 0         0         0         0         0     36.74         0 0 
Perm Que Serve Time, s                                                           18.88           
Time to first Blk, s               0         0         0         0     51.62         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         0         1         0         0         1         0 0 
Lane Grp Capacity, vph                            156.82                        674.39           
v/c Ratio                          0         0      0.78         0         0      0.41         0 0 
Avail Capacity, veh/h                             317.46                    805.37           
I-Factor                           0         0         1         0         0      0.89         0 0 
Uniform Delay, s/veh                                39.9                         11.13           
Increm Delay, s/veh                0         0     11.22         0         0      0.51         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               51.11                         11.65           
Group LOS                                              D                             B           
Uniform Stops, #/veh                                0.82                           0.4           
Increm Stops, #/veh                0         0      0.16         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.98                          0.41           
Uniform Queue, veh/ln                               2.49                          2.79           
Increm Queue, veh/ln               0         0      0.49         0         0       0.1         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0       1.8         0         1       1.8         0 0 
Back of Queue, veh/ln                               5.37                          5.19           
Storage Ratio                      0         0      0.27         0         0      0.53         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Lane Assignment                              T                             T                     
Lanes in Group                     0         2         0         0         1         0         0 0 
Group Volume, veh/h                0    433.33         0         0    342.67         0         0 0 
Group SatFlow, vphpl               0      1680         0         0   1764.71         0         0 0 
Queue Serve Time, s                0      0.37         0         0     12.87         0         0 0 
Cycle Clear Time, s                0      0.37         0         0     12.87         0         0 0 
Lane Grp Capacity, vph                 2673.15                       1012.08                     
v/c Ratio                          0      0.16         0         0      0.34         0         0 0 
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Avail Capacity, veh/h                  2673.15                 1012.08                     
I-Factor                           0      0.89         0         0      0.95         0         0 0 
Uniform Delay, s/veh                      0.25                         10.01                     
Increm Delay, s/veh                0      0.12         0         0      0.86         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      0.37                         10.87                     
Group LOS                                    A                             B                     
Uniform Stops, #/veh                      0.01                          0.36                     
Increm Stops, #/veh                0      0.01         0         0      0.03         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.02                          0.39                     
Uniform Queue, veh/ln                     0.05                          3.08                     
Increm Queue, veh/ln               0      0.04         0         0      0.24         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0       1.8         0         0 0 
Back of Queue, veh/ln                     0.17                          5.98                     
Storage Ratio                      0      0.01         0         0      0.23         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Lane Assignment                                        R                 T+R                     
Lanes in Group                     0         0         1         0         1         0         0 0 
Group Volume, veh/h                0         0      8.89         0    318.44         0         0 0 
Group SatFlow, vphpl               0         0   1495.51         0   1626.78         0         0 0 
Queue Serve Time, s                0         0      0.49         0     10.04         0         0 0 
Cycle Clear Time, s                0         0      0.49         0     10.04         0         0 0 
Prot RT SatFlow, vphpl                                 0                                         
Prot RT Eff Green, s                                   0                                         
Prop Outside Lane                  0         0  1         0      0.47         0         0 0 
Lane Grp Capacity, vph                            139.54              932.99                     
v/c Ratio                          0         0      0.06         0      0.34         0         0 0 
Avail Capacity, veh/h                             282.49              932.99                     
I-Factor                           0         0         1         0      0.95         0         0 0 
Uniform Delay, s/veh                               37.22               11.29                     
Increm Delay, s/veh                0         0      0.27         0      0.94         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               37.49               12.23                     
Group LOS                                              D                   B                     
Uniform Stops, #/veh                                0.76                0.41                     
Increm Stops, #/veh                0         0      0.05         0      0.03         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.81                0.44                     
Uniform Queue, veh/ln                               0.17                3.27                     
Increm Queue, veh/ln               0         0      0.01         0      0.24         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1       1.8         0       1.8         0         0 0 
Back of Queue, veh/ln                               0.32                6.32                     
Storage Ratio                      0         0      0.04         0      0.24         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.90

Intersection Disk Drive Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 30 100 130 20 20 150 230 70 20 400 50

Signal Information

Green
Yellow
Red

16.0 43.4 15.6 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 6

Offset, s 22 Reference Point Begin

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 6

Case Number 7.0 6.0 2.0 4.0 6.3

Phase Duration, s 20.6 20.6 21.0 69.4 48.4

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 5.2 5.1 0.0 0.0

Queue Clearance Time (gs), s 5.7 14.9 5.8

Green Extension Time (ge), s 0.4 0.7 0.6 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.00 0.00 0.04

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 78 20 144 27 167 326 22 247 241

Adjusted Saturation Flow Rate (s), veh/h/ln 1559 1510 1359 1730 1648 1716 1060 1782 1725

Queue Service Time (gs), s 2.2 1.0 9.3 1.2 3.8 6.7 0.7 5.5 5.6

Cycle Queue Clearance Time (gc), s 3.7 1.0 12.9 1.2 3.8 6.7 0.8 5.5 5.6

Green Ratio (g/C) 0.17 0.17 0.17 0.17 0.18 0.72 0.48 0.48 0.48

Capacity (c), veh/h 335 264 263 302 586 1226 589 857 830

Volume-to-Capacity Ratio (X) 0.232 0.076 0.550 0.088 0.284 0.266 0.038 0.289 0.291

Available Capacity (ca), veh/h 579 503 479 577 586 1226 589 857 830

Back of Queue (Q), veh/ln (95th percentile) 2.7 0.7 5.7 0.9 2.8 3.6 0.3 3.7 3.6

Queue Storage Ratio (RQ) (95th percentile) 0.13 0.03 0.29 0.04 0.28 0.13 0.05 0.09 0.09

Uniform Delay (d1), s/veh 32.1 31.1 37.7 31.1 30.9 5.2 8.5 9.4 9.4

Incremental Delay (d2), s/veh 0.5 0.2 2.5 0.2 1.2 0.5 0.1 0.8 0.9

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 32.6 31.3 40.3 31.3 32.1 5.7 8.7 10.2 10.3

Level of Service (LOS) C C D C C A A B B

Approach Delay, s/veh / LOS 32.4 C 38.9 D 14.7 B 10.2 B

Intersection Delay, s/veh / LOS 17.5 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 2.7 B 2.4 B 2.9 C

Bicycle LOS Score / LOS 2.5 B 2.4 B 3.3 C 2.9 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:46:47 AM
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This Signals text report was created on January 31, 2013 at 01:14:02

Intersection number = 4, Segment number = 3, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           40     30    100    130     20     20    150    230     70     20    400    50 
Lanes                    0      1      1      1      1      0      2      1      0      1      2    0 
Bay Length, ft           0    500    500    500    500      0    250    670      0    150   1000    0 
Receiving Lanes          1      1      1      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      1      1      1      0      1      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    82                   16                    7                   10    
I-Factor                     1.00                 1.00                 0.99                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT     TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Prot.        -- -- Perm. 
Phase Splits, s                     0.0      35.0       0.0      35.0      21.0      55.0       0.0 34.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        10         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Max       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            22 
Reference Phase                       6 
Reference Point                   Begin 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        44.44  33.33     20 144.44  22.22   4.44 166.67 255.56     70  22.22 444.44  44.44 
SatFlow, veh/h/ln        0 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1   0.97      1      1      1      1    1 
Capacity, veh/h      201.4 133.57 503.44 262.84  251.6  50.32 585.99 962.19 263.56 588.77 1534.4 152.76 
Discharge Vol, veh/h     0      0     20 144.44      0      0      0      0      0      0 444.44    0 
Prop Arriv On Green   0.17   0.17   0.17   0.17   0.17   0.17   0.21   0.68   0.68   0.64   0.64   0.64 
Apprch Vol, veh/h        0  97.78      0      0 171.11      0      0 492.22      0      0 511.11    0 
Apprch Stops, #/veh      0   0.76      0      0   0.86      0      0   0.42      0      0   0.33    0 
Apprch Delay, s/veh      0  32.35      0      0  38.86      0      0  14.67      0      0  10.16    0 
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Apprch LOS                      C                    D                    B                    B    
Int Delay, s/veh     17.47 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         6         2       6.3         0 7 
Phase Duration, s                  0     69.37         0     20.63        21     48.37         0 20.63 
Change Period, s                   0         5        0         5         5         5         0 5 
Phase Start Time, s             76.7      76.7        56        56      76.7       7.7        56 56 
Phase End Time, s               76.7        56        56      76.7       7.7        56        56 76.7 
Max Allow Headway, s               0         0         0      5.18      5.08         0         0 5.14 
Equiv Max Green, s                           5                  30        16         5           30 
Queue Clear Time, s                                          14.86      5.84                     5.71 
Green Exten Time, s                0         0         0      0.71      0.59         0         0 0.43 
Prob of Phase Call                                               1         1                     1 
Prob of Max Out                                                  0      0.04                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0   1358.64   3296.18   1060.41         0 891.13 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1346.85         0   1441.89         0   3189.65         0 668.35 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    368.92         0    288.38         0    317.55         0 1510.32 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                                  L  L (Prot)         L           L+T 
Lanes in Group                     0         0         0         1         2         1         0 1 
Group Volume, veh/h                0         0         0    144.44    166.67     22.22         0 77.78 
Group SatFlow, vphpl               0         0         0   1358.64   1648.09   1060.41         0 1559.48 
Queue Serve Time, s                0         0         0      9.27      3.84       0.7         0 2.21 
Cycle Clear Time, s                0         0         0     12.86      3.84      0.81         0 3.71 
Perm SatFlow, vphpl                0         0         0   1358.64         0   1060.41         0 1405.73 
Shared SatFlow, vphpl                                                                            0 
Perm Eff Green, s                  0         0         0      15.7         0      43.3         0 15.7 
Perm Serve Time, s                 0         0         0     12.11         0     43.18         0 14.66 
Perm Que Serve Time, s                                        9.27                0.69           2.21 
Time to first Blk, s               0         0         0         0         0         0         0 1.5 
Serve Time pre Blk, s                                                                            1.5 
Prop Inside Lane                   0         0         0         1         1         1         0 0.57 
Lane Grp Capacity, vph                                      262.84    585.99    588.77           334.97 
v/c Ratio                          0         0         0      0.55      0.28      0.04         0 0.23 
Avail Capacity, veh/h                                       478.65    585.99 588.77           578.95 
I-Factor                           0         0         0         1      0.99         1         0 1 
Uniform Delay, s/veh                                         37.71     30.89      8.54           32.14 
Increm Delay, s/veh                0         0         0      2.54      1.21      0.12         0 0.5 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         40.25      32.1      8.66           32.64 
Group LOS                                                        D         C         A           C 
Uniform Stops, #/veh                                          0.83       0.7      0.27           0.74 
Increm Stops, #/veh                0         0         0      0.05      0.05      0.04         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                              0.88      0.75      0.31           0.76 
Uniform Queue, veh/ln                                            3      1.46      0.15           1.43 
Increm Queue, veh/ln               0         0         0      0.19       0.1      0.02         0 0.05 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         5.74       2.8      0.31           2.67 
Storage Ratio                      0         0         0      0.29      0.28      0.05         0 0.13 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                                                                      T           
Lanes in Group                     0         0         0         0         0         1         0 0 
Group Volume, veh/h                0         0         0         0         0    247.45         0 0 
Group SatFlow, vphpl               0         0         0         0         0   1782.18         0 0 
Queue Serve Time, s                0         0         0         0         0       5.5         0 0 
Cycle Clear Time, s                0         0         0         0         0       5.5         0 0 
Lane Grp Capacity, vph                                                          857.34           
v/c Ratio                          0         0         0         0         0      0.29         0 0 
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Avail Capacity, veh/h                                          857.34           
I-Factor                           0         0         0         0         0         1         0 0 
Uniform Delay, s/veh                                                              9.36           
Increm Delay, s/veh                0         0         0         0         0      0.85         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                                             10.21           
Group LOS                                                                            B           
Uniform Stops, #/veh                                                               0.3           
Increm Stops, #/veh                0         0         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                                                  0.33           
Uniform Queue, veh/ln                                                             1.83           
Increm Queue, veh/ln               0         0         0         0         0       0.2         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         0         1         0       1.8         0 1 
Back of Queue, veh/ln                                                             3.66           
Storage Ratio                      0         0         0         0         0      0.09         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                 T+R                 T+R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    325.56         0     26.67         0    241.43         0 20 
Group SatFlow, vphpl               0   1715.77         0   1730.27         0   1725.02         0 1510.32 
Queue Serve Time, s                0      6.71         0      1.16         0      5.55         0 1 
Cycle Clear Time, s                0      6.71         0      1.16         0      5.55         0 1 
Prot RT SatFlow, vphpl                                                                           0 
Prot RT Eff Green, s                                                                             0 
Prop Outside Lane                  0      0.22  0      0.17         0      0.18         0 1 
Lane Grp Capacity, vph                 1225.75              301.93              829.86           263.54 
v/c Ratio                          0      0.27         0      0.09         0      0.29         0 0.08 
Avail Capacity, veh/h                  1225.75              576.77              829.86           503.44 
I-Factor                           0      0.99         0         1         0         1         0 1 
Uniform Delay, s/veh                      5.22               31.15                9.37           31.08 
Increm Delay, s/veh                0      0.53         0      0.18         0      0.89         0 0.17 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      5.75               31.32               10.26           31.25 
Group LOS                                    A                   C                   B           C 
Uniform Stops, #/veh                      0.22                0.71                 0.3           0.71 
Increm Stops, #/veh                0      0.02         0      0.02         0      0.03         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.24                0.74                0.33           0.74 
Uniform Queue, veh/ln                     1.81                0.48                1.79           0.36 
Increm Queue, veh/ln               0      0.18         0      0.01         0       0.2         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     3.59                0.88                3.59           0.66 
Storage Ratio                      0      0.13         0      0.04         0      0.09         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name 2035_No-Build_AM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 90

Intersections Eglin Street I-90 EB Ramps Analysis Period 1> 7:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2 3

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

1 35 35 2 2 1131 1131 60 60 0 0 90 75 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

1 Bay/Lane Spillback Time, h never never

1 Shared Lane Spillback Time, h never

1 Base Free-Flow Speed, mph 40.09 40.16

1 Running Time, s 22.35 22.30

1 Running Speed, mph 34.51 34.58

1 Through Delay, s/veh 8.57 5.74

1 Travel Speed, mph 24.94 27.50

1 Stop Rate, stops/veh 0.32 0.24

1 Spatial Stop Rate, stops/mi 1.51 1.13

1 Through vol/cap Ratio 0.00 0.27

1 Percent of Base FFS 62.21 68.49

1 Level of Service C B

1 Auto Traveler Perception Score 2.59 2.31

Multimodal Results (Segment)

1 Pedestrian Segment LOS Score / LOS 3.34 C 3.35 C

1 Bicycle Segment LOS Score / LOS 4.05 D 5.04 F

1 Transit Segment LOS Score / LOS 0.57 A 1.08 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 67.36 69.72

Facility Travel Speed, mph 24.05 23.24

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 59.98 57.33

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.43 2.41

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.37 C 3.41 C

Bicycle Facility LOS Score / LOS 4.03 D 4.48 E

Transit Facility LOS Score / LOS 0.81 A 1.03 A
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name 2035_No-Build_AM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 90

Intersections I-90 EB Ramps I-90 WB Ramps Analysis Period 1> 7:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

2 35 35 2 2 575 575 60 60 0 0 100 100 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

2 Bay/Lane Spillback Time, h never never

2 Shared Lane Spillback Time, h never never

2 Base Free-Flow Speed, mph 41.58 41.58

2 Running Time, s 14.27 14.24

2 Running Speed, mph 27.48 27.54

2 Through Delay, s/veh 0.37 0.53

2 Travel Speed, mph 26.79 26.56

2 Stop Rate, stops/veh 0.02 0.02

2 Spatial Stop Rate, stops/mi 0.16 0.20

2 Through vol/cap Ratio 0.16 0.19

2 Percent of Base FFS 64.43 63.87

2 Level of Service C C

2 Auto Traveler Perception Score 2.16 2.38

Multimodal Results (Segment)

2 Pedestrian Segment LOS Score / LOS 3.26 C 3.62 D

2 Bicycle Segment LOS Score / LOS 3.69 D 3.67 D

2 Transit Segment LOS Score / LOS 1.16 A 1.17 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 67.36 69.72

Facility Travel Speed, mph 24.05 23.24

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 59.98 57.33

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.43 2.41

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.37 C 3.41 C

Bicycle Facility LOS Score / LOS 4.03 D 4.48 E

Transit Facility LOS Score / LOS 0.81 A 1.03 A
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period AM Peak Number of Iterations 15

File Name 2035_No-Build_AM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 90

Intersections I-90 WB Ramps Disk Drive Analysis Period 1> 7:45

Project Description

1131 ft

35 mph

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

3 35 35 1 2 670 670 60 60 0 0 90 85 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 6 16

3 Bay/Lane Spillback Time, h never never

3 Shared Lane Spillback Time, h never

3 Base Free-Flow Speed, mph 38.93 40.30

3 Running Time, s 16.06 15.60

3 Running Speed, mph 28.45 29.28

3 Through Delay, s/veh 5.75 11.32

3 Travel Speed, mph 20.95 16.97

3 Stop Rate, stops/veh 0.24 0.41

3 Spatial Stop Rate, stops/mi 1.93 3.20

3 Through vol/cap Ratio 0.27 0.00

3 Percent of Base FFS 53.82 42.11

3 Level of Service C D

3 Auto Traveler Perception Score 2.44 2.65

Multimodal Results (Segment)

3 Pedestrian Segment LOS Score / LOS 3.51 D 3.31 C

3 Bicycle Segment LOS Score / LOS 4.30 E 4.23 D

3 Transit Segment LOS Score / LOS 0.92 A 0.83 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 67.36 69.72

Facility Travel Speed, mph 24.05 23.24

Facility Base Free Flow Speed, mph 40.10 40.53

Facility Percent of Base FFS 59.98 57.33

Facility Level of Service C C

Facility Auto Traveler Perception Score 2.43 2.41

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.37 C 3.41 C

Bicycle Facility LOS Score / LOS 4.03 D 4.48 E

Transit Facility LOS Score / LOS 0.81 A 1.03 A
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This Urban Streets text report was created on January 31, 2013 at 01:14:19

Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 17 Input

URBAN STREET PARAMETERS

Number of Intersections                                                  4 
Number of Segments                                                       3 
Analysis period duration, h                                           0.25 
System cycle length, s                                                  90 
Urban street forward direction                                          NB 
Sneakers per cycle, veh                                                  2 
Saturation flow rate, veh/h/ln                                        1900 
Stored vehicle lane length, ft                                          25 
Detected vehicle length, ft                                             17 
Queue length percent                                                    95 
Critical merge gap, s                                                  3.7 
Stop threshold speed, mph                                                5 
Acceleration rate, ft/s/s                                              3.5 
Decel. rate (signal), ft/s/s                                             4 
Left-turn equivalency factor (signal)                                 1.05 
Right-turn equivalency factor (signal)                                1.18 
Minimum headway in a platoon, s/veh                                    1.5 
Maximum headway in a platoon, s/veh                                    3.6 
Number of iterations                                                    15 
Length of left-turn bay (access pt.), ft                               250 
Decel. rate (access pt.), ft/s/s                                       6.7 
Right-turn speed (access pt.), ft/s                                     20 
Critical gap from major left (access pt.), s                           4.1 
Follow-up time from major left (access pt.), s                         2.2 
Right-turn equivalency factor (access pt.)                             2.2 
Stored heavy vehicle lane length, ft                                    45 
Proportion of peds who push button                                    0.65 
Critical gap for permissive left-turn, s                               4.5 
Follow-up time for permissive left-turn, s                             2.5 
Calibration factor for platoon dispersion                             0.14 
Average ratio of speed limit to free-flow speed                       0.94 

BASIC SEGMENT INFORMATION

Seg      Spd Lmt       TH Lanes      Seg Len        IntWid        LenRM        PctCurb      Other Dly 
Num     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB 
1     35     35      2      2   1131   1131     60     60      0      0     90     75      0      0 
2     35     35      2      2    575    575     60     60      0      0    100    100      0      0 
3     35     35      1      2    670    670     60     60      0      0     90     85      0      0 

ORIGIN-DESTINATION SEED PROPORTIONS - Forward Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

ORIGIN-DESTINATION SEED PROPORTIONS - Reverse Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

Number of access points:     0 

SEGMENT 2

Number of access points:     0 

SEGMENT 3
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Number of access points:     0 

--------------------------------------------------------------------------------------------------------------
Global Output

SEGMENT DATA

NB     NB     NB     SB     SB     SB 
LT     TH     RT     LT     TH     RT 

Seg.No. Movement                           5      2     12      1      6     16 
1    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
1    ShrdLane Spillback Time, h                            999               
1    Base Free-Flow Speed, mph             40.09                40.16        
1    Running Time, s                       22.35                 22.3        
1    Running Speed, mph                    34.51                34.58        
1    Through Delay, s/veh                   8.57                 5.74        
1    Travel Speed, mph                     24.94                 27.5        
1    Stop Rate, stops/veh                   0.32                 0.24        
1    Spatial Stop Rate, stops/mi            1.51                 1.13        
1    Through vol/cap ratio                     0                 0.27        
1    Percent of Base FFS                   62.21                68.49        
1    Level of Service                          C                    B        
1    Automobile Perception Score            2.59                 2.31        

2    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
2    ShrdLane Spillback Time, h       999                  999               
2    Base Free-Flow Speed, mph             41.58                41.58        
2    Running Time, s                       14.27                14.24        
2    Running Speed, mph                    27.48                27.54        
2    Through Delay, s/veh                   0.37                 0.53        
2    Travel Speed, mph                     26.79                26.56        
2    Stop Rate, stops/veh                   0.02                 0.02        
2    Spatial Stop Rate, stops/mi            0.16                  0.2        
2    Through vol/cap ratio                  0.16                 0.19        
2    Percent of Base FFS                   64.43                63.87        
2    Level of Service                          C                    C        
2    Automobile Perception Score            2.16                 2.38        

3    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
3    ShrdLane Spillback Time, h       999                                    
3    Base Free-Flow Speed, mph             38.93                 40.3        
3    Running Time, s                       16.06                 15.6        
3    Running Speed, mph                    28.45                29.28        
3    Through Delay, s/veh                   5.75                11.32        
3    Travel Speed, mph                     20.95                16.97        
3    Stop Rate, stops/veh                   0.24                 0.41        
3    Spatial Stop Rate, stops/mi            1.93                  3.2        
3    Through vol/cap ratio                  0.27                    0        
3    Percent of Base FFS                   53.82                42.11        
3    Level of Service                          C                    D        
3    Automobile Perception Score            2.44                 2.65        

Facility Travel Time, s                       67.36                69.72        
Facility Travel Speed, mph                    24.05                23.24        
Facility Spatial Stop Rate, veh/mi              1.3                 1.49        
Facility Base Free Flow Speed, mph             40.1                40.53        
Facility Percent Base Free Flow Speed         59.98   57.33        
Facility Level of Service                         C                    C        
Facility Automobile Perception Score           2.43                 2.41        

Facility Pedestrian Space                    Infinity               Infinity        
Facility Pedestrian Travel Speed                4.4                  4.4        
Facility Pedestrian LOS Score                  3.37                 3.41        
Facility Pedestrian LOS                           C                    C        

Facility Bicycle Travel Speed                 10.56                10.59        
Facility Bicycle LOS Score                     4.03                 4.48        
Facility Bicycle LOS                              D                    E        

Facility Transit Travel Speed                 30.34                31.29        
Facility Transit LOS Score                     0.81                 1.03        
Facility Transit LOS                              A                    A        

SPILLBACK TIME, h                               999                             

--------------------------------------------------------------------------------------------------------------

Multimodal Results

1    Roadway crossing difficulty factor         1.13                 1.15        
1    Ped LOS Score for Link                     2.82                 2.61        
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1    Ped LOS Score for Intersection             2.11                 2.18        
1    Ped LOS Score for Segment                  3.34                 3.35        
1    Ped Segment LOS                               C                    C        

1    Bicycle LOS Score for Link                  3.9                 3.88        
1    Indicator Variable                            1                    1        
1    Bicycle LOS Score for Intersection         3.12                 3.18        
1    Number of access point approaches             2                    8        
1    Segment Length, ft                         1131                 1131        
1    Bicycle LOS Score for Segment              4.05                 5.04        
1    Bicycle Segment LOS                           D                    F        

1    Transit Wait-Ride Score                     3.9                 3.54        
1    Ped LOS Score for Link                     2.82                 2.61        
1    Transit LOS Score for Segment              0.57                 1.08        
1    Transit Segment LOS                           A                    A        

2    Roadway crossing difficulty factor         1.11                  1.2        
2    Ped LOS Score for Link                     2.81                 2.72        
2    Ped LOS Score for Intersection             1.93                 2.48        
2    Ped LOS Score for Segment                  3.26                 3.62        
2    Ped Segment LOS                               C                    D        

2    Bicycle LOS Score for Link                 3.78                 3.72        
2    Indicator Variable                            1                    1        
2    Bicycle LOS Score for Intersection         3.06                    3        
2    Number of access point approaches             0                    0        
2    Segment Length, ft                          575                  575        
2    Bicycle LOS Score for Segment              3.69                 3.67        
2    Bicycle Segment LOS                           D                    D        

2    Transit Wait-Ride Score                    3.51                 3.49        
2    Ped LOS Score for Link                     2.81                 2.72        
2    Transit LOS Score for Segment              1.16                 1.17        
2    Transit Segment LOS                           A                    A        

3    Roadway crossing difficulty factor         1.16                 1.14        
3 Ped LOS Score for Link                     2.81                 2.64        
3    Ped LOS Score for Intersection              2.4                 2.13        
3    Ped LOS Score for Segment                  3.51                 3.31        
3    Ped Segment LOS                               D                    C        

3    Bicycle LOS Score for Link                 3.78                 3.77        
3    Indicator Variable                            1                    1        
3    Bicycle LOS Score for Intersection         3.29                 3.02        
3    Number of access point approaches             2                    2        
3    Segment Length, ft                          670                  670        
3    Bicycle LOS Score for Segment               4.3                 4.23        
3    Bicycle Segment LOS                           E                    D        

3    Transit Wait-Ride Score                    3.67                 3.71        
3    Ped LOS Score for Link                     2.81                 2.64        
3    Transit LOS Score for Segment              0.92                 0.83        
3    Transit Segment LOS                           A                    A        

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

SEGMENT 2

SEGMENT 3
--------------------------------------------------------------------------------------------------------------
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Eglin Street Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 10 10 10 350 20 360 10 1130 300 330 1090 10

Signal Information

Green
Yellow
Red

15.1 63.1 18.5 2.1 0.0 0.0
3.0 3.9 3.2 3.2 0.0 0.0
2.0 1.9 2.0 2.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 114 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 2 1 6

Case Number 12.0 9.0 5.3 1.0 4.0

Phase Duration, s 7.3 23.7 68.9 20.1 89.0

Change Period, (Y+Rc), s 5.2 5.2 5.8 5.0 5.8

Max Allow Headway (MAH), s 4.1 4.1 0.0 4.1 0.0

Queue Clearance Time (gs), s 3.5 18.2 14.8

Green Extension Time (ge), s 0.0 0.3 0.0 0.2 0.0

Phase Call Probability 0.52 1.00 1.00

Max Out Probability 0.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 22 233 178 62 11 1256 227 359 600 598

Adjusted Saturation Flow Rate (s), veh/h/ln 1739 1697 1708 1510 470 1697 1510 1697 1782 1776

Queue Service Time (gs), s 1.5 16.2 11.8 4.4 0.9 26.2 6.7 12.8 19.0 19.1

Cycle Queue Clearance Time (gc), s 1.5 16.2 11.8 4.4 1.0 26.2 6.7 12.8 19.0 19.1

Green Ratio (g/C) 0.02 0.15 0.15 0.15 0.53 0.53 0.53 0.67 0.69 0.69

Capacity (c), veh/h 30 262 263 233 307 1784 794 383 1236 1232

Volume-to-Capacity Ratio (X) 0.732 0.891 0.675 0.267 0.036 0.704 0.285 0.939 0.486 0.486

Available Capacity (ca), veh/h 316 280 282 249 307 1784 794 396 1236 1232

Back of Queue (Q), veh/ln (95th percentile) 1.6 13.6 9.2 3.0 0.2 12.0 3.9 11.4 10.4 10.5

Queue Storage Ratio (RQ) (95th percentile) 0.08 1.71 0.46 0.15 0.03 0.30 0.66 0.95 0.23 0.23

Uniform Delay (d1), s/veh 58.7 49.8 47.9 44.8 8.7 12.4 9.5 22.2 8.8 8.9

Incremental Delay (d2), s/veh 28.4 26.9 5.8 0.6 0.2 2.4 0.9 23.2 1.0 1.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 87.1 76.6 53.7 45.4 8.9 14.8 10.4 45.5 9.7 9.8

Level of Service (LOS) F E D D A B B D A A

Approach Delay, s/veh / LOS 87.1 F 63.9 E 14.1 B 18.0 B

Intersection Delay, s/veh / LOS 22.9 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.5 D 3.3 C 3.3 C 2.2 B

Bicycle LOS Score / LOS 2.2 B 3.4 C 3.9 D 3.8 D

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:50:00 AM
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This Signals text report was created on January 31, 2013 at 01:16:39

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s        120 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           10     10     10    350     20    360     10   1130    300    330   1090    10 
Lanes                    0      1      0      1      1      1      1      2      1      1      2    0 
Bay Length, ft           0    500      0    200    500    500    150   1000    150    300   1131    0 
Receiving Lanes          1      2      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      1      1      1      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    10                  304                   96                    0    
I-Factor                     1.00                 1.00                 1.00                 0.70    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT            LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      27.0       0.0      25.0       0.0      47.0      21.0 68.0 
Yellow Change, s                    4.0       3.2       4.0       3.2       4.0       3.9       3.0 3.9 
Red Clearance, s                    1.0       2.0       1.0       2.0       1.0       1.9       2.0 1.9 
Minimum Green, s                      5         4         5         4         5         5         4 5 
Lead/Lag                                                                                       Lead 
Passage Time, s                     2.0       3.0       2.0       3.0       2.0       2.0       3.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                     120 
Offset, s                           114 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         0         6         0 0 
Assigned Left-Turn Mvmt.              1         5         7         3         0         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s        120 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        11.11  11.11      0 388.89  22.22  62.22  11.11 1255.6 226.67 359.43 1187.2  10.89 
SatFlow, veh/h/ln        0 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h      15.17      0      0 261.76  263.4 232.92 306.65 1784.2 794.15 382.96 2444.8  22.43 
Discharge Vol, veh/h 11.11      0      0      0      0  62.22      0 1255.6      0      0      0    0 
Prop Arriv On Green   0.02   0.02      0   0.15   0.15   0.15    0.7    0.7    0.7   0.16   0.69   0.57 
Apprch Vol, veh/h        0  22.22      0      0 473.33      0      0 1493.3      0      0 1557.6    0 
Apprch Stops, #/veh      0   1.23      0      0      1      0      0   0.35      0      0   0.49    0 
Apprch Delay, s/veh      0  87.06      0      0   63.9      0      0  14.07      0      0  18.01    0 
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Apprch LOS                      F                    E                    B                    B    
Int Delay, s/veh     22.91 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         0         6         0 0 
Case No                            1       5.3         9        12         0         4         0 0 
Phase Duration, s              20.06     68.94     23.71      7.29         0        89         0 0 
Change Period, s                   5       5.8       5.2       5.2         0       5.8         0 5.2 
Phase Start Time, s             30.8      50.9     119.8     23.51      30.8      30.8     119.8 30.8 
Phase End Time, s               50.9     119.8     23.51      30.8      30.8     119.8     119.8 30.8 
Max Allow Headway, s            4.08         0      4.14      4.09         0         0         0 0 
Equiv Max Green, s                16         5      19.8      21.8                   5           
Queue Clear Time, s            14.84               18.18      3.53                               
Green Exten Time, s             0.17         0      0.33      0.03         0         0         0 0 
Prob of Phase Call                 1                   1      0.52                               
Prob of Max Out                    1                   1         0                               

Left-Turn Movement Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31    469.72   1697.31    869.35         0         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27   1707.92    869.36         0   3526.19         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0     32.35         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  1         5         7         3         0         0         0 0 
Lane Assignment              L Pr/Pm         L         L       L+T                               
Lanes in Group                     1         1         1         1         0         0         0 0 
Group Volume, veh/h           359.43     11.11    233.33     22.22         0         0         0 0 
Group SatFlow, vphpl         1697.31    469.72   1697.31   1738.71         0         0         0 0 
Queue Serve Time, s            12.84      0.88     16.18      1.53         0         0         0 0 
Cycle Clear Time, s            12.84      0.96     16.18      1.53         0         0         0 0 
Perm SatFlow, vphpl           358.01    469.72   1697.31         0         0         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s               65.1      63.1         0         0         0         0         0 0 
Perm Serve Time, s             36.66     63.01         0         0         0         0         0 0 
Perm Que Serve Time, s         36.66      0.86                                                   
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         1         1       0.5         0         0         0 0 
Lane Grp Capacity, vph        382.96    306.65    261.76     30.34                               
v/c Ratio                       0.94      0.04      0.89      0.73         0         0         0 0 
Avail Capacity, veh/h         395.67    306.65    280.06    315.87          
I-Factor                         0.7         1         1         1         0         0         0 0 
Uniform Delay, s/veh           22.24      8.66     49.76     58.67                               
Increm Delay, s/veh            23.24      0.22     26.89     28.38         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           45.49      8.88     76.65     87.06                               
Group LOS                          D         A         E         F                               
Uniform Stops, #/veh            0.77      0.24      0.87       0.9                               
Increm Stops, #/veh             0.21      0.05      0.25      0.32         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.98      0.29      1.13      1.23                               
Uniform Queue, veh/ln           5.12      0.09       6.8      0.67                               
Increm Queue, veh/ln            2.47      0.02      1.95      0.24         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.5       1.8      1.55       1.8         0         0         0 0 
Back of Queue, veh/ln          11.36      0.19     13.61      1.63                               
Storage Ratio                   0.95      0.03      1.71      0.08         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T         T                             T           
Lanes in Group                     0         2         1         0         0         1         0 0 
Group Volume, veh/h                0   1255.56    177.78         0         0    599.99         0 0 
Group SatFlow, vphpl               0   1696.63   1707.92         0         0   1782.18         0 0 
Queue Serve Time, s                0      26.2     11.79         0         0     19.03         0 0 
Cycle Clear Time, s                0      26.2     11.79         0         0     19.03         0 0 
Lane Grp Capacity, vph                 1784.22     263.4         0             1235.63           
v/c Ratio                          0       0.7      0.67         0         0      0.49         0 0 
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Avail Capacity, veh/h                  1784.22    281.81       1235.63           
I-Factor                           0         1         1         0         0       0.7         0 0 
Uniform Delay, s/veh                     12.42     47.91                          8.77           
Increm Delay, s/veh                0      2.35      5.75         0         0      0.95         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     14.77     53.66                          9.73           
Group LOS                                    B         D                             A           
Uniform Stops, #/veh                      0.33      0.84                          0.33           
Increm Stops, #/veh                0      0.03      0.07         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.36      0.91                          0.34           
Uniform Queue, veh/ln                     6.93      4.99                          6.52           
Increm Queue, veh/ln               0      0.58      0.42         0         0      0.33         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.6      1.71         1         0      1.52         0 0 
Back of Queue, veh/ln                    12.01      9.22                         10.42           
Storage Ratio                      0       0.3      0.46         0         0      0.23         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R         R                           T+R           
Lanes in Group                     0         1         1         0         0         1         0 0 
Group Volume, veh/h                0    226.67     62.22         0         0    598.13         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1776.36         0 0 
Queue Serve Time, s                0      6.73      4.36         0         0     19.14         0 0 
Cycle Clear Time, s                0      6.73      4.36         0         0     19.14         0 0 
Prot RT SatFlow, vphpl                       0         0                                         
Prot RT Eff Green, s                         0         0                                         
Prop Outside Lane                  0         1  1         0         0      0.02         0 0 
Lane Grp Capacity, vph                  794.15    232.92                       1231.61           
v/c Ratio                          0      0.29      0.27         0         0      0.49         0 0 
Avail Capacity, veh/h                   794.15     249.2                       1231.61           
I-Factor                           0         1         1         0         0       0.7         0 0 
Uniform Delay, s/veh                      9.51     44.76                          8.85           
Increm Delay, s/veh                0       0.9      0.61         0         0      0.96         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     10.41     45.37                          9.81           
Group LOS                                    B         D                             A           
Uniform Stops, #/veh                      0.26      0.78                          0.33           
Increm Stops, #/veh                0      0.03      0.02         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.29       0.8                          0.35           
Uniform Queue, veh/ln                     1.98      1.63                          6.57           
Increm Queue, veh/ln               0       0.2      0.04         0         0      0.33         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8         1         0      1.52         0 0 
Back of Queue, veh/ln                     3.92         3                         10.49           
Storage Ratio                      0      0.66      0.15         0         0      0.23         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 EB Ramps Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 250 0 500 1290 210 200 930

Signal Information

Green
Yellow
Red

60.0 11.0 34.5 0.0 0.0 0.0
4.5 4.5 4.0 0.0 0.0 0.0
0.5 0.5 0.5 0.0 0.0 0.0

1 3 4

5 6 7 8

Cycle, s 120.0 Reference Phase 2

Offset, s 28 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 2 1 6

Case Number 9.0 8.3 1.0 4.0

Phase Duration, s 39.0 65.0 16.0 81.0

Change Period, (Y+Rc), s 4.5 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 36.5 13.0

Green Extension Time (ge), s 0.0 0.0 0.0 0.0

Phase Call Probability 1.00 1.00

Max Out Probability 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 2 12 1 6

Adjusted Flow Rate (v), veh/h 278 0 466 731 925 222 1033

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1378 1708 1697 1697

Queue Service Time (gs), s 16.7 0.0 34.5 54.1 60.0 11.0 1.9

Cycle Queue Clearance Time (gc), s 16.7 0.0 34.5 54.1 60.0 11.0 1.9

Green Ratio (g/C) 0.29 0.29 0.29 0.50 0.50 0.57 0.63

Capacity (c), veh/h 488 512 434 689 854 216 2149

Volume-to-Capacity Ratio (X) 0.569 0.000 1.072 1.061 1.084 1.031 0.481

Available Capacity (ca), veh/h 488 512 434 689 854 216 2149

Back of Queue (Q), veh/ln (95th percentile) 11.2 0.0 28.4 29.3 37.6 11.0 0.8

Queue Storage Ratio (RQ) (95th percentile) 1.41 0.00 3.58 0.65 0.84 1.39 0.03

Uniform Delay (d1), s/veh 36.4 0.0 42.8 18.7 18.6 47.0 0.6

Incremental Delay (d2), s/veh 1.9 0.0 63.8 45.8 51.1 45.5 0.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 38.4 0.0 106.6 64.5 69.7 92.5 0.9

Level of Service (LOS) D F F F F A

Approach Delay, s/veh / LOS 81.1 F 0.0 67.4 E 17.1 B

Intersection Delay, s/veh / LOS 52.9 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 3.2 C 2.1 B 2.5 B

Bicycle LOS Score / LOS 3.3 C 3.8 D 3.5 D

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:50:00 AM
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This Signals text report was created on January 31, 2013 at 01:16:52

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s        120 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          250      0    500      0      0      0      0   1290    210    200    930    0 
Lanes                    1      1      1      0      0      0      0      2      0      1      2    0 
Bay Length, ft         200    500    200      0      0      0      0   1131      0    200    575    0 
Receiving Lanes          1      1      1      0      0      0      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      0      0      0      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      4      4      4      4    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     35     35     35     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    81                    0                    9                    0    
I-Factor                     1.00                 1.00                 0.37                 0.37    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT                                   TH+RT        LT LT+TH 
Left-Turn Mode                       -- Split        -- Split        -- Perm.     Pr/Pm --
Phase Splits, s                     0.0      39.0       0.0       0.0       0.0      65.0      16.0 81.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.5       1.0       1.0       1.0       0.5       0.5 0.5 
Minimum Green, s                      5         5         5         5         5         5        10 5 
Lead/Lag                                                                                        Lag 
Passage Time, s                     2.0       4.0       2.0       2.0       2.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                     120 
Offset, s                            28 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        2         1         0         8         0         6         0 0 
Assigned Left-Turn Mvmt.              5         1         0         3         0         0         0 0 
Assigned Through Mvmt.                2         0         0         8         0         6         0 0 
Assigned Right-Turn Mvmt.            12         0         0        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s        120 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       277.78      0 465.56      0      0      0      0 1433.3 223.33 222.22 1033.3    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2      0      0      0      0 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.77      1      1   0.95    1 
Capacity, veh/h     487.98 512.38 434.22      0                   30   1337 206.12 215.59 2149.1    0 
Discharge Vol, veh/h277.78      0 434.22      0      0             0   1337      0      0 1033.3    0 
Prop Arriv On Green   0.29      0   0.29      0      0      0      0   0.69   0.69   0.19   0.97    0 
Apprch Vol, veh/h        0 743.33      0      0      0      0      0 1656.7      0      0 1255.6    0 
Apprch Stops, #/veh      0   1.12      0      0      0      0      0   0.94      0      0   0.09    0 
Apprch Delay, s/veh      0  81.08      0      0      0      0      0  67.42      0      0  17.13    0 
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Apprch LOS                      F                                         E                    B    
Int Delay, s/veh     52.93 
Int LOS                  D 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     2         1         0         8         0         6         0 0 
Case No                          8.3         1         0         9         0         4         0 0 
Phase Duration, s                 65        16         0        39         0        81         0 0 
Change Period, s                   5         5        0       4.5         0         5         0 0 
Phase Start Time, s               88        33        49        49        88        88        49 88 
Phase End Time, s                 33        49        49        88        88        49        49 88 
Max Allow Headway, s               0      5.08         0      5.15         0         0         0 0 
Equiv Max Green, s                 5        11                34.5                   5           
Queue Clear Time, s                         13                36.5                               
Green Exten Time, s                0         0         0         0         0         0         0 0 
Prob of Phase Call                           1                   1                               
Prob of Max Out                              1                   1                               

Left-Turn Movement Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Mvmt. Sat Flow, veh/h              0   1697.31         0   1697.31         0         0         0 0 

Through Movement Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Mvmt. Sat Flow, veh/h        3077.92         0         0   1782.18         0   3478.81         0 0 

Right-Turn Movement Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Mvmt. Sat Flow, veh/h         412.24         0         0   1510.32         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 
Left Lane Group Data
Assigned Movement                  5         1         0         3         0         0         0 0 
Lane Assignment                        L Pr/Pm                   L                               
Lanes in Group                     0         1         0         1         0         0         0 0 
Group Volume, veh/h                0    222.22         0    277.78         0         0         0 0 
Group SatFlow, vphpl               0   1697.31         0   1697.31         0         0         0 0 
Queue Serve Time, s                0        11         0     16.73         0         0         0 0 
Cycle Clear Time, s                0        11         0     16.73         0         0         0 0 
Perm SatFlow, vphpl           554.55    302.56         0   1697.31         0         0         0 0 
Shared SatFlow, vphpl              0                                                             
Perm Eff Green, s                  0        58         0         0         0         0         0 0 
Perm Serve Time, s                 0         0         0         0         0         0         0 0 
Perm Que Serve Time, s                       0                                                   
Time to first Blk, s              60         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         1         0         1         0         0         0 0 
Lane Grp Capacity, vph                  215.59              487.98                               
v/c Ratio                          0      1.03         0      0.57         0         0         0 0 
Avail Capacity, veh/h                   215.59              487.98          
I-Factor                           0      0.37         0         1         0         0         0 0 
Uniform Delay, s/veh                     46.98               36.42                               
Increm Delay, s/veh                0     45.54         0      1.95         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     92.52               38.37                               
Group LOS                                    F                   D                               
Uniform Stops, #/veh                         0                0.72                               
Increm Stops, #/veh                0      0.37         0      0.03         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.37                0.74                               
Uniform Queue, veh/ln                     5.33                6.63                               
Increm Queue, veh/ln               0      2.73         0      0.26         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               1      1.37         0      1.62         0         0         0 0 
Back of Queue, veh/ln                    11.04                11.2                               
Storage Ratio                      0      1.39         0      1.41         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0      1.66         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0      0.26         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Thru Lane Group Data
Assigned Movement                  2         0         0         8         0         6         0 0 
Lane Assignment                    T                             T                   T           
Lanes in Group                     1         0         0         1         0         2         0 0 
Group Volume, veh/h           731.36         0         0         0         0   1033.33         0 0 
Group SatFlow, vphpl          1378.3         0         0   1782.18         0   1696.63         0 0 
Queue Serve Time, s            54.08         0         0         0         0       1.9         0 0 
Cycle Clear Time, s            54.08         0         0         0         0       1.9         0 0 
Lane Grp Capacity, vph        689.15                        512.38             2149.07           
v/c Ratio                       1.06         0         0         0         0      0.48         0 0 
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Avail Capacity, veh/h         689.15                        512.38             2149.07           
I-Factor                        0.67         0         0         0         0      0.37         0 0 
Uniform Delay, s/veh           18.66                             0                0.63           
Increm Delay, s/veh            45.84         0         0         0         0      0.29         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           64.49                             0                0.92           
Group LOS                          F                                                 A           
Uniform Stops, #/veh            0.56                             0                0.02           
Increm Stops, #/veh             0.36         0         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.92                             0                0.03           
Uniform Queue, veh/ln          12.93                             0                0.35           
Increm Queue, veh/ln            8.78         0         0         0         0      0.09         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.35         0         0         1         0       1.8         0 0 
Back of Queue, veh/ln          29.32                             0                0.79           
Storage Ratio                   0.65         0         0         0         0      0.03         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh               10.55         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s          0.27         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     2         1         0         8         0         6         0 0 

Right Lane Group Data
Assigned Movement                 12         0         0        18         0        16         0 0 
Lane Assignment                  T+R                             R                               
Lanes in Group                     1         0         0         1         0         0         0 0 
Group Volume, veh/h           925.31         0         0    465.56         0         0         0 0 
Group SatFlow, vphpl         1707.98         0         0   1510.32         0         0         0 0 
Queue Serve Time, s               60         0         0      34.5         0         0         0 0 
Cycle Clear Time, s               60         0         0      34.5         0         0         0 0 
Prot RT SatFlow, vphpl                                           0                               
Prot RT Eff Green, s                                             0                               
Prop Outside Lane               0.24         0  0         1         0         0         0 0 
Lane Grp Capacity, vph           854                        434.22                               
v/c Ratio                       1.08         0         0      1.07         0         0         0 0 
Avail Capacity, veh/h            854                        434.22                               
I-Factor                        0.67         0         0         1         0         0         0 0 
Uniform Delay, s/veh           18.63                         42.75                               
Increm Delay, s/veh            51.09         0         0     63.82         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           69.73                        106.57                               
Group LOS                          F                             F                               
Uniform Stops, #/veh            0.56                          0.84                               
Increm Stops, #/veh             0.39         0         0       0.5         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.96                          1.34                               
Uniform Queue, veh/ln          16.04                         12.17                               
Increm Queue, veh/ln           12.12         0         0       7.7         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.34         0         0      1.43         0         1         0 0 
Back of Queue, veh/ln          37.62                         28.37                               
Storage Ratio                   0.84         0         0      3.58         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh               17.83         0         0      7.83         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s          0.27         0         0      0.27         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 WB Ramps Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 220 0 200 530 1010 910 240

Signal Information

Green
Yellow
Red

51.6 35.4 18.0 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 120.0 Reference Phase 6

Offset, s 32 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 5 2 6

Case Number 11.0 1.0 4.0 8.3

Phase Duration, s 23.0 40.4 97.0 56.6

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.1 5.1 0.0 0.0

Queue Clearance Time (gs), s 19.2 34.2

Green Extension Time (ge), s 0.0 1.2 0.0 0.0

Phase Call Probability 1.00 1.00

Max Out Probability 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 5 2 6 16

Adjusted Flow Rate (v), veh/h 244 87 556 1059 649 609

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1510 1697 1697 1782 1661

Queue Service Time (gs), s 17.2 6.2 32.2 10.6 40.3 37.2

Cycle Queue Clearance Time (gc), s 17.2 6.2 32.2 10.6 40.3 37.2

Green Ratio (g/C) 0.15 0.15 0.71 0.77 0.43 0.43

Capacity (c), veh/h 255 227 595 2602 766 714

Volume-to-Capacity Ratio (X) 0.960 0.383 0.934 0.407 0.847 0.852

Available Capacity (ca), veh/h 255 227 632 2602 766 714

Back of Queue (Q), veh/ln (95th percentile) 15.5 4.2 20.4 3.5 22.9 20.2

Queue Storage Ratio (RQ) (95th percentile) 0.78 0.53 2.05 0.15 0.86 0.76

Uniform Delay (d1), s/veh 50.6 46.0 48.0 3.7 26.9 23.6

Incremental Delay (d2), s/veh 45.5 1.5 3.6 0.1 9.8 10.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 96.1 47.5 51.6 3.7 36.7 34.4

Level of Service (LOS) F D D A D C

Approach Delay, s/veh / LOS 0.0 83.4 F 20.2 C 35.6 D

Intersection Delay, s/veh / LOS 32.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.3 C 3.1 C 2.2 B 2.2 B

Bicycle LOS Score / LOS 2.5 B 3.9 D 3.5 D

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:50:00 AM
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This Signals text report was created on January 31, 2013 at 01:16:59

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s        120 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0    220      0    200    530   1010      0      0    910    240 
Lanes                    0      0      0      0      1      1      1      2      0      0      2    0 
Bay Length, ft           0      0      0      0    500    200    250    575      0      0    670    0 
Receiving Lanes          0      0      0      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      0      0      0      1      1      1      1      0      0      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      3      3      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        35     35     35     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                     0                  122                    0                   18    
I-Factor                     1.00                 1.00                 0.11                 0.11    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                                     LT+TH+RT        LT     LT+TH           TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0       0.0       0.0      23.0      43.0      97.0       0.0 54.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        15         5         5 5 
Lead/Lag                                                                    Lag                     
Passage Time, s                     2.0       2.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                     120 
Offset, s                            32 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         4         0         6         5         0 0 
Assigned Left-Turn Mvmt.              0         0         7         0         1         5         0 0 
Assigned Through Mvmt.                0         2         4         0         6         0         0 0 
Assigned Right-Turn Mvmt.             0        12        14         0        16         0         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s        120 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            0      0      0 244.44      0  86.67 555.74 1059.1      0      0 1011.1 246.67 
SatFlow, veh/h/ln        0      0      0      0 1782.2 1782.2 1782.2 1782.2      0      0 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1      1    1 
Capacity, veh/h          0                254.6      0 226.55 595.12 2601.5      0     30 1191.3 289.53 
Discharge Vol, veh/h     0      0        244.44      0  86.67      0 1059.1      0      0 1011.1    0 
Prop Arriv On Green      0      0      0   0.15      0   0.15   0.13   0.81      0      0   0.49   0.64 
Apprch Vol, veh/h        0      0      0      0 331.11      0      0 1614.8      0      0 1257.8    0 
Apprch Stops, #/veh      0      0      0      0   1.14      0      0   0.11      0      0   0.74    0 
Apprch Delay, s/veh      0      0      0      0  83.41      0      0  20.19      0      0  35.61    0 
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Apprch LOS                                           F                    C                    D    
Int Delay, s/veh     32.78 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         4         0         6         5         0 0 
Case No                            0         4        11         0       8.3         1         0 0 
Phase Duration, s                  0        97        23         0     56.61     40.39         0 0 
Change Period, s                   0         5        5         0         5         5         0 0 
Phase Start Time, s           100.39    100.39     77.39     77.39    100.39        37     77.39 77.39 
Phase End Time, s             100.39     77.39    100.39     77.39        37     77.39     77.39 77.39 
Max Allow Headway, s               0         0      5.05         0         0      5.08         0 0 
Equiv Max Green, s                           5        18                   5        38           
Queue Clear Time, s                                19.16                         34.15           
Green Exten Time, s                0         0         0         0         0      1.24         0 0 
Prob of Phase Call                                     1                             1           
Prob of Max Out                                        1                             1           

Left-Turn Movement Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Mvmt. Sat Flow, veh/h              0         0   1697.31         0         0   1697.31         0 0 

Through Movement Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Mvmt. Sat Flow, veh/h              0   3478.81         0         0   2769.96         0         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Mvmt. Sat Flow, veh/h              0         0   1510.32         0    673.22         0         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 
Left Lane Group Data
Assigned Movement                  0         0         7         0         1         5         0 0 
Lane Assignment                                      L+T                       L Pr/Pm           
Lanes in Group                     0         0         1         0         0         1         0 0 
Group Volume, veh/h                0         0    244.44         0         0    555.74         0 0 
Group SatFlow, vphpl               0         0   1697.31         0         0   1697.31         0 0 
Queue Serve Time, s                0         0     17.16         0         0     32.15         0 0 
Cycle Clear Time, s                0         0     17.16         0         0     32.15         0 0 
Perm SatFlow, vphpl                0         0         0         0    541.24     443.8         0 0 
Shared SatFlow, vphpl                                                      0                     
Perm Eff Green, s                  0         0         0         0         0     49.61         0 0 
Perm Serve Time, s                 0         0         0         0         0      9.34         0 0 
Perm Que Serve Time, s                                                            9.34           
Time to first Blk, s               0         0         0         0     51.61         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   0         0         1         0         0         1         0 0 
Lane Grp Capacity, vph                             254.6                        595.12           
v/c Ratio                          0         0      0.96         0         0      0.93         0 0 
Avail Capacity, veh/h                              254.6                    632.02           
I-Factor                           0         0         1         0         0      0.11         0 0 
Uniform Delay, s/veh                               50.64                            48           
Increm Delay, s/veh                0         0     45.49         0         0      3.59         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                               96.14                         51.59           
Group LOS                                              F                             D           
Uniform Stops, #/veh                                0.86                             0           
Increm Stops, #/veh                0         0      0.39         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    1.25                          0.03           
Uniform Queue, veh/ln                               7.01                         17.42           
Increm Queue, veh/ln               0         0      3.22         0         0      0.59         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0      1.51         0         1      1.13         0 0 
Back of Queue, veh/ln                              15.47                         20.35           
Storage Ratio                      0         0      0.78         0         0      2.05         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         6         0         0 0 
Lane Assignment                              T                             T                     
Lanes in Group                     0         2         0         0         1         0         0 0 
Group Volume, veh/h                0   1059.06         0         0    649.19         0         0 0 
Group SatFlow, vphpl               0   1696.63         0         0   1782.18         0         0 0 
Queue Serve Time, s                0     10.59         0         0     40.27         0         0 0 
Cycle Clear Time, s                0     10.59         0         0     40.27         0         0 0 
Lane Grp Capacity, vph                  2601.5                        766.47                     
v/c Ratio                          0      0.41         0         0      0.85         0         0 0 
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Avail Capacity, veh/h                   2601.5                 766.47                     
I-Factor                           0      0.11         0         0      0.86         0         0 0 
Uniform Delay, s/veh                      3.66                         26.92                     
Increm Delay, s/veh                0      0.05         0         0      9.83         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      3.71                         36.75                     
Group LOS                                    A                             D                     
Uniform Stops, #/veh                      0.15                          0.67                     
Increm Stops, #/veh                0         0         0         0       0.1         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.15                          0.77                     
Uniform Queue, veh/ln                     2.58                          14.6                     
Increm Queue, veh/ln               0      0.02         0         0      2.09         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.34         1         0      1.37         0         0 0 
Back of Queue, veh/ln                     3.49                         22.92                     
Storage Ratio                      0      0.15         0         0      0.86         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         4         0         6         5         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14         0        16         0         0 0 
Lane Assignment                                        R                 T+R                     
Lanes in Group                     0         0         1         0         1         0         0 0 
Group Volume, veh/h                0         0     86.67         0    608.59         0         0 0 
Group SatFlow, vphpl               0         0   1510.32         0      1661         0         0 0 
Queue Serve Time, s                0         0      6.21         0     37.17         0         0 0 
Cycle Clear Time, s                0         0      6.21         0     37.17         0         0 0 
Prot RT SatFlow, vphpl                                 0                                         
Prot RT Eff Green, s                                   0                                         
Prop Outside Lane                  0         0  1         0      0.41         0         0 0 
Lane Grp Capacity, vph                            226.55              714.36                     
v/c Ratio                          0         0      0.38         0      0.85         0         0 0 
Avail Capacity, veh/h                             226.55              714.36                     
I-Factor                           0         0         1         0      0.86         0         0 0 
Uniform Delay, s/veh                               45.99               23.61                     
Increm Delay, s/veh                0         0      1.51         0     10.78         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                47.5                34.4                     
Group LOS                                              D                   C                     
Uniform Stops, #/veh                                0.78                0.61                     
Increm Stops, #/veh                0         0      0.03         0      0.11         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                    0.81                0.71                     
Uniform Queue, veh/ln                               2.26               12.28                     
Increm Queue, veh/ln               0         0      0.09         0      2.14         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1       1.8         0       1.4         0         0 0 
Back of Queue, veh/ln                               4.23               20.21                     
Storage Ratio                      0         0      0.53         0      0.76         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Disk Drive Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_LaCrosse.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 70 60 420 160 30 40 380 650 180 30 570 70

Signal Information

Green
Yellow
Red

25.0 51.1 28.9 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
1.0 1.0 1.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 120.0 Reference Phase 6

Offset, s 108 Reference Point Begin

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 6

Case Number 7.0 6.0 2.0 4.0 6.3

Phase Duration, s 33.9 33.9 30.0 86.1 56.1

Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Allow Headway (MAH), s 5.2 5.4 5.1 0.0 0.0

Queue Clearance Time (gs), s 11.7 28.7 15.7

Green Extension Time (ge), s 1.2 0.2 1.7 0.0 0.0

Phase Call Probability 1.00 1.00 1.00

Max Out Probability 0.00 1.00 0.23

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 144 100 178 42 402 872 33 357 346

Adjusted Saturation Flow Rate (s), veh/h/ln 1524 1510 1226 1717 1648 1717 639 1782 1720

Queue Service Time (gs), s 7.5 6.5 17.1 2.3 13.7 39.1 3.3 14.2 14.3

Cycle Queue Clearance Time (gc), s 9.7 6.5 26.7 2.3 13.7 39.1 12.9 14.2 14.3

Green Ratio (g/C) 0.24 0.24 0.24 0.24 0.21 0.68 0.43 0.43 0.43

Capacity (c), veh/h 414 365 258 415 687 1159 282 758 731

Volume-to-Capacity Ratio (X) 0.349 0.274 0.690 0.102 0.586 0.753 0.118 0.472 0.473

Available Capacity (ca), veh/h 427 378 268 429 687 1159 282 758 731

Back of Queue (Q), veh/ln (95th percentile) 6.5 4.4 9.7 1.8 9.9 19.6 1.0 9.3 9.1

Queue Storage Ratio (RQ) (95th percentile) 0.33 0.22 0.49 0.09 1.00 0.74 0.17 0.23 0.23

Uniform Delay (d1), s/veh 38.2 37.0 49.4 35.4 46.4 12.0 20.4 18.0 18.0

Incremental Delay (d2), s/veh 0.7 0.6 7.8 0.2 3.3 4.2 0.9 2.1 2.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 38.9 37.5 57.2 35.5 49.7 16.1 21.3 20.1 20.2

Level of Service (LOS) D D E D D B C C C

Approach Delay, s/veh / LOS 38.4 D 53.0 D 26.7 C 20.2 C

Intersection Delay, s/veh / LOS 28.3 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.4 C 2.9 C 2.5 B 3.3 C

Bicycle LOS Score / LOS 2.7 B 2.5 B 4.7 E 3.1 C

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:50:00 AM
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This Signals text report was created on January 31, 2013 at 01:17:10

Intersection number = 4, Segment number = 3, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s        120 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           70     60    420    160     30     40    380    650    180     30    570    70 
Lanes                    0      1      1      1      1      0      2      1      0      1      2    0 
Bay Length, ft           0    500    500    500    500      0    250    670      0    150   1000    0 
Receiving Lanes          1      1      1      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      1      1      1      0      1      1      0      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   330                   32                    6                    7    
I-Factor                     1.00                 1.00                 0.92                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT     TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Prot.        -- -- Perm. 
Phase Splits, s                     0.0      35.0       0.0      35.0      30.0      85.0       0.0 55.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       1.0       1.0       1.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         5         5         5        10         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       2.0 2.0 
Recall                              Off       Off       Off       Off       Max       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                     120 
Offset, s                           108 
Reference Phase                       6 
Reference Point                   Begin 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s        120 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        77.78  66.67    100 177.78  33.33   8.89 402.29 688.12  184.2  33.33 633.33    70 
SatFlow, veh/h/ln        0 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1   0.97      1      1      1      1    1 
Capacity, veh/h     230.72 183.66 377.58 257.75 327.51  87.34  686.7 914.29 244.75 282.26 1340.5 147.94 
Discharge Vol, veh/h     0      0    100 177.78      0      0      0      0      0      0 633.33    0 
Prop Arriv On Green   0.24   0.24   0.24   0.24   0.24   0.24   0.15    0.7   0.67   0.57   0.57   0.57 
Apprch Vol, veh/h        0 244.44      0      0    220      0      0 1274.6      0      0 736.67    0 
Apprch Stops, #/veh      0   0.75      0      0   0.92      0      0   0.61      0      0   0.46    0 
Apprch Delay, s/veh      0  38.35      0      0  53.05      0      0  26.74      0      0  20.23    0 
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Apprch LOS                      D                    D                    C                    C    
Int Delay, s/veh     28.29 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         6         2       6.3         0 7 
Phase Duration, s                  0     86.08         0     33.92        30     56.08         0 33.92 
Change Period, s                   0         5        0         5         5         5         0 5 
Phase Start Time, s            76.99     76.99        43        43     76.99    106.99        43 43 
Phase End Time, s              76.99        43        43     76.99    106.99        43        43 76.99 
Max Allow Headway, s               0         0         0      5.41      5.08         0         0 5.22 
Equiv Max Green, s                           5                  30        25         5           30 
Queue Clear Time, s                                           28.7     15.67                     11.68 
Green Exten Time, s                0         0         0      0.15      1.67         0         0 1.21 
Prob of Phase Call                                               1         1                     1 
Prob of Max Out                                                  1      0.23                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0    1225.9   3296.18    638.86         0 820.71 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1354.37         0   1355.61         0   3153.68         0 703.46 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    362.55         0     361.5         0    348.03         0 1510.32 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                                  L  L (Prot)         L           L+T 
Lanes in Group                     0         0         0         1         2         1         0 1 
Group Volume, veh/h                0         0         0    177.78    402.29     33.33         0 144.44 
Group SatFlow, vphpl               0         0         0    1225.9   1648.09    638.86         0 1524.17 
Queue Serve Time, s                0         0         0     17.07     13.67      3.31         0 7.48 
Cycle Clear Time, s                0         0         0      26.7     13.67     12.87         0 9.68 
Perm SatFlow, vphpl                0         0         0    1225.9         0    638.86         0 1386.09 
Shared SatFlow, vphpl                                                                            0 
Perm Eff Green, s                  0         0         0     28.99         0     51.01         0 28.99 
Perm Serve Time, s                 0         0         0     19.36         0     41.75         0 26.79 
Perm Que Serve Time, s                                       17.07                3.49           7.48 
Time to first Blk, s               0         0         0         0         0         0         0 1.71 
Serve Time pre Blk, s                                                                            1.71 
Prop Inside Lane                   0         0         0         1         1         1         0 0.54 
Lane Grp Capacity, vph                                      257.75     686.7    282.26           414.39 
v/c Ratio                          0         0         0      0.69      0.59      0.12         0 0.35 
Avail Capacity, veh/h                                       268.06     686.7 282.26           427.29 
I-Factor                           0         0         0         1      0.92         1         0 1 
Uniform Delay, s/veh                                         49.36     46.39      20.4           38.21 
Increm Delay, s/veh                0         0         0      7.85      3.35      0.85         0 0.71 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         57.21     49.73     21.25           38.92 
Group LOS                                                        E         D         C           D 
Uniform Stops, #/veh                                          0.87      0.86      0.43           0.74 
Increm Stops, #/veh                0         0         0      0.09      0.05      0.06         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                              0.97       0.9      0.49           0.76 
Uniform Queue, veh/ln                                         5.18      5.75      0.48           3.55 
Increm Queue, veh/ln               0         0         0      0.56      0.32      0.07         0 0.08 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0      1.68      1.64       1.8         0 1.8 
Back of Queue, veh/ln                                         9.67      9.94      0.99           6.55 
Storage Ratio                      0         0         0      0.49         1      0.17         0 0.33 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                                                                      T           
Lanes in Group                     0         0         0         0         0         1         0 0 
Group Volume, veh/h                0         0         0         0         0    357.48         0 0 
Group SatFlow, vphpl               0         0         0         0         0   1782.18         0 0 
Queue Serve Time, s                0         0         0         0         0     14.24         0 0 
Cycle Clear Time, s                0         0         0         0         0     14.24         0 0 
Lane Grp Capacity, vph                                                          757.55           
v/c Ratio                          0         0         0         0         0      0.47         0 0 
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Avail Capacity, veh/h                                          757.55           
I-Factor                           0         0         0         0         0         1         0 0 
Uniform Delay, s/veh                                                             18.03           
Increm Delay, s/veh                0         0         0         0         0       2.1         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                                             20.13           
Group LOS                                                                            C           
Uniform Stops, #/veh                                                              0.42           
Increm Stops, #/veh                0         0         0         0         0      0.04         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                                                  0.46           
Uniform Queue, veh/ln                                                             5.03           
Increm Queue, veh/ln               0         0         0         0         0      0.44         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         0         1         0       1.7         0 1 
Back of Queue, veh/ln                                                             9.31           
Storage Ratio                      0         0         0         0         0      0.23         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                 T+R                 T+R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    872.33         0     42.22         0    345.85         0 100 
Group SatFlow, vphpl               0   1716.92         0   1717.11         0   1719.53         0 1510.32 
Queue Serve Time, s                0     39.07         0      2.29         0     14.29         0 6.45 
Cycle Clear Time, s                0     39.07         0      2.29         0     14.29         0 6.45 
Prot RT SatFlow, vphpl                                                                           0 
Prot RT Eff Green, s                                                                             0 
Prop Outside Lane                  0      0.21  0      0.21         0       0.2         0 1 
Lane Grp Capacity, vph                 1159.05              414.85              730.93           364.89 
v/c Ratio                          0      0.75         0       0.1         0      0.47         0 0.27 
Avail Capacity, veh/h                  1159.05              429.29              730.93           377.58 
I-Factor                           0      0.92         0         1         0         1         0 1 
Uniform Delay, s/veh                     11.95               35.38               18.04           36.96 
Increm Delay, s/veh                0      4.19         0      0.15         0      2.19         0 0.57 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     16.14               35.53               20.23           37.53 
Group LOS                                    B                   D                   C           D 
Uniform Stops, #/veh                      0.43                0.68                0.42           0.71 
Increm Stops, #/veh                0      0.05         0      0.01         0      0.04         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.47                 0.7                0.46           0.73 
Uniform Queue, veh/ln                    12.45                0.96                4.87           2.38 
Increm Queue, veh/ln               0      1.35         0      0.02         0      0.44         0 0.06 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.42         0       1.8         0      1.71         0 1.8 
Back of Queue, veh/ln                    19.63                1.76                 9.1           4.38 
Storage Ratio                      0      0.74         0      0.09         0      0.23         0 0.22 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name 2035_No-Build_PM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 120

Intersections Eglin Street I-90 EB Ramps Analysis Period 1> 16:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2 3

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

1 35 35 2 2 1131 1131 60 60 0 0 90 70 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

1 Bay/Lane Spillback Time, h 0.89 never

1 Shared Lane Spillback Time, h never

1 Base Free-Flow Speed, mph 40.09 40.18

1 Running Time, s 22.88 22.96

1 Running Speed, mph 33.70 33.59

1 Through Delay, s/veh 67.06 9.77

1 Travel Speed, mph 8.57 23.56

1 Stop Rate, stops/veh 0.94 0.34

1 Spatial Stop Rate, stops/mi 4.39 1.61

1 Through vol/cap Ratio 0.00 0.49

1 Percent of Base FFS 21.39 58.64

1 Level of Service F C

1 Auto Traveler Perception Score 3.11 2.38

Multimodal Results (Segment)

1 Pedestrian Segment LOS Score / LOS 3.88 D 3.89 D

1 Bicycle Segment LOS Score / LOS 4.35 E 5.32 F

1 Transit Segment LOS Score / LOS 0.74 A 1.53 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 141.53 99.80

Facility Travel Speed, mph 11.45 16.23

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 28.54 40.04

Facility Level of Service F D

Facility Auto Traveler Perception Score 2.78 2.56

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.82 D 3.82 D

Bicycle Facility LOS Score / LOS 4.53 E 4.70 E

Transit Facility LOS Score / LOS 1.14 A 1.31 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:51:22 AM
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name 2035_No-Build_PM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 120

Intersections I-90 EB Ramps I-90 WB Ramps Analysis Period 1> 16:45

Project Description

1131 ft

35 mph
1

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

2 35 35 2 2 575 575 60 60 0 0 100 100 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 2 12 1 6

2 Bay/Lane Spillback Time, h never never

2 Shared Lane Spillback Time, h never never

2 Base Free-Flow Speed, mph 41.58 41.58

2 Running Time, s 14.69 14.50

2 Running Speed, mph 26.68 27.03

2 Through Delay, s/veh 3.71 0.92

2 Travel Speed, mph 21.30 25.41

2 Stop Rate, stops/veh 0.15 0.03

2 Spatial Stop Rate, stops/mi 1.35 0.24

2 Through vol/cap Ratio 0.41 0.48

2 Percent of Base FFS 51.23 61.12

2 Level of Service C C

2 Auto Traveler Perception Score 2.34 2.38

Multimodal Results (Segment)

2 Pedestrian Segment LOS Score / LOS 3.22 C 3.89 D

2 Bicycle Segment LOS Score / LOS 4.03 D 3.84 D

2 Transit Segment LOS Score / LOS 1.75 A 1.36 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 141.53 99.80

Facility Travel Speed, mph 11.45 16.23

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 28.54 40.04

Facility Level of Service F D

Facility Auto Traveler Perception Score 2.78 2.56

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.82 D 3.82 D

Bicycle Facility LOS Score / LOS 4.53 E 4.70 E

Transit Facility LOS Score / LOS 1.14 A 1.31 A
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HCS 2010 Urban Street Segment Report

General Information Streets Information

Agency HDR Number of Intersections 4

Analyst MDF Analysis Date Jan 30, 2013 Number of Segments 3

Jurisdiction Time Period PM Peak Number of Iterations 15

File Name 2035_No-Build_PM_LaCrosse.x Analysis Year 2035 No-Build System Cycle Length, s 120

Intersections I-90 WB Ramps Disk Drive Analysis Period 1> 16:45

Project Description

1131 ft

35 mph

575 ft

35 mph
2

670 ft

35 mph
3 4

Basic Segment Information

Segment Speed Limit Through Lanes Segment Length Intersection Wid Length of RM Percent Curb Other Delay

NB SB NB SB NB SB NB SB NB SB NB SB NB SB

3 35 35 1 2 670 670 60 60 0 0 90 85 0.0 0.0

Northbound Southbound

Segment Output Data NBL NBT NBR SBL SBT SBR

Segment Movement 5 2 6 16

3 Bay/Lane Spillback Time, h never never never

3 Shared Lane Spillback Time, h never

3 Base Free-Flow Speed, mph 38.93 40.30

3 Running Time, s 17.05 15.74

3 Running Speed, mph 26.79 29.03

3 Through Delay, s/veh 16.14 35.91

3 Travel Speed, mph 13.76 8.85

3 Stop Rate, stops/veh 0.47 0.75

3 Spatial Stop Rate, stops/mi 3.74 5.91

3 Through vol/cap Ratio 0.75 0.00

3 Percent of Base FFS 35.36 21.95

3 Level of Service E F

3 Auto Traveler Perception Score 2.74 3.14

Multimodal Results (Segment)

3 Pedestrian Segment LOS Score / LOS 4.25 E 3.64 D

3 Bicycle Segment LOS Score / LOS 5.27 F 4.38 E

3 Transit Segment LOS Score / LOS 1.28 A 0.90 A

Facility Output Data Northbound Southbound

Facility Travel Time, s 141.53 99.80

Facility Travel Speed, mph 11.45 16.23

Facility Base Free Flow Speed, mph 40.10 40.55

Facility Percent of Base FFS 28.54 40.04

Facility Level of Service F D

Facility Auto Traveler Perception Score 2.78 2.56

Multimodal Results (Facility)

Pedestrian Facility LOS Score / LOS 3.82 D 3.82 D

Bicycle Facility LOS Score / LOS 4.53 E 4.70 E

Transit Facility LOS Score / LOS 1.14 A 1.31 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 11:51:22 AM
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This Urban Streets text report was created on January 31, 2013 at 01:17:24

Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 17 Input

URBAN STREET PARAMETERS

Number of Intersections                                                  4 
Number of Segments                                                       3 
Analysis period duration, h                                           0.25 
System cycle length, s                                                 120 
Urban street forward direction                                          NB 
Sneakers per cycle, veh                                                  2 
Saturation flow rate, veh/h/ln                                        1900 
Stored vehicle lane length, ft                                          25 
Detected vehicle length, ft                                             17 
Queue length percent                                                    95 
Critical merge gap, s                                                  3.7 
Stop threshold speed, mph                                                5 
Acceleration rate, ft/s/s                                              3.5 
Decel. rate (signal), ft/s/s                                             4 
Left-turn equivalency factor (signal)                                 1.05 
Right-turn equivalency factor (signal)                                1.18 
Minimum headway in a platoon, s/veh                                    1.5 
Maximum headway in a platoon, s/veh                                    3.6 
Number of iterations                                                    15 
Length of left-turn bay (access pt.), ft                               250 
Decel. rate (access pt.), ft/s/s                                       6.7 
Right-turn speed (access pt.), ft/s                                     20 
Critical gap from major left (access pt.), s                           4.1 
Follow-up time from major left (access pt.), s                         2.2 
Right-turn equivalency factor (access pt.)                             2.2 
Stored heavy vehicle lane length, ft                                    45 
Proportion of peds who push button                                    0.65 
Critical gap for permissive left-turn, s                               4.5 
Follow-up time for permissive left-turn, s                             2.5 
Calibration factor for platoon dispersion                             0.14 
Average ratio of speed limit to free-flow speed                       0.94 

BASIC SEGMENT INFORMATION

Seg      Spd Lmt       TH Lanes      Seg Len        IntWid        LenRM        PctCurb      Other Dly 
Num     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB     NB     SB 
1     35     35      2      2   1131   1131     60     60      0      0     90     70      0      0 
2     35     35      2      2    575    575     60     60      0      0    100    100      0      0 
3     35     35      1      2    670    670     60     60      0      0     90     85      0      0 

ORIGIN-DESTINATION SEED PROPORTIONS - Forward Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

ORIGIN-DESTINATION SEED PROPORTIONS - Reverse Direction 
Cross LT  Major TH  Cross RT  MidEntry 

Downstream Left        0.02       0.1      0.05      0.02 
Downstream Thru        0.91      0.78      0.92      0.97 
Downstream Right       0.05       0.1      0.02      0.01 
Mid-segment Exit       0.02      0.02      0.01         0 

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

Number of access points:     0 

SEGMENT 2

Number of access points:     0 

SEGMENT 3
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Number of access points:     0 

--------------------------------------------------------------------------------------------------------------
Global Output

SEGMENT DATA

NB     NB     NB     SB     SB     SB 
LT     TH     RT     LT     TH     RT 

Seg.No. Movement                           5      2     12      1      6     16 
1    Bay/Lane Spillback Time, h       999   0.89      0    999    999    999 
1    ShrdLane Spillback Time, h                            999               
1    Base Free-Flow Speed, mph             40.09                40.18        
1    Running Time, s                       22.88                22.96        
1    Running Speed, mph                     33.7                33.59        
1    Through Delay, s/veh                  67.06                 9.77        
1    Travel Speed, mph                      8.57                23.56        
1    Stop Rate, stops/veh                   0.94                 0.34        
1    Spatial Stop Rate, stops/mi            4.39                 1.61        
1    Through vol/cap ratio                     0                 0.49        
1    Percent of Base FFS                   21.39                58.64        
1    Level of Service                          F                    C        
1    Automobile Perception Score            3.11                 2.38        

2    Bay/Lane Spillback Time, h       999    999    999   1.21    999    999 
2    ShrdLane Spillback Time, h       999                  999               
2    Base Free-Flow Speed, mph             41.58                41.58        
2    Running Time, s                       14.69                 14.5        
2    Running Speed, mph                    26.68                27.03        
2    Through Delay, s/veh                   3.71                 0.92        
2    Travel Speed, mph                      21.3                25.41        
2    Stop Rate, stops/veh                   0.15                 0.03        
2    Spatial Stop Rate, stops/mi            1.35                 0.24        
2    Through vol/cap ratio                  0.41                 0.48        
2    Percent of Base FFS                   51.23                61.12        
2    Level of Service                          C                    C        
2    Automobile Perception Score            2.34                 2.38        

3    Bay/Lane Spillback Time, h       999    999    999    999    999    999 
3    ShrdLane Spillback Time, h    999.05                                    
3    Base Free-Flow Speed, mph             38.93                 40.3        
3    Running Time, s                       17.05                15.74        
3    Running Speed, mph                    26.79                29.03        
3    Through Delay, s/veh                  16.14                35.91        
3    Travel Speed, mph                     13.76                 8.85        
3    Stop Rate, stops/veh                   0.47                 0.75        
3    Spatial Stop Rate, stops/mi            3.74                 5.91        
3    Through vol/cap ratio                  0.75                    0        
3    Percent of Base FFS                   35.36                21.95        
3    Level of Service                          E                    F        
3    Automobile Perception Score            2.74                 3.14        

Facility Travel Time, s                      141.53                 99.8        
Facility Travel Speed, mph                    11.45                16.23        
Facility Spatial Stop Rate, veh/mi             3.47                 2.49        
Facility Base Free Flow Speed, mph             40.1                40.55        
Facility Percent Base Free Flow Speed         28.54   40.04        
Facility Level of Service                         F                    D        
Facility Automobile Perception Score           2.78                 2.56        

Facility Pedestrian Space                    Infinity               Infinity        
Facility Pedestrian Travel Speed                4.4                  4.4        
Facility Pedestrian LOS Score                  3.82                 3.82        
Facility Pedestrian LOS                           D                    D        

Facility Bicycle Travel Speed                   9.3                 9.78        
Facility Bicycle LOS Score                     4.53                  4.7        
Facility Bicycle LOS                              E                    E        

Facility Transit Travel Speed                 28.46                30.99        
Facility Transit LOS Score                     1.14                 1.31        
Facility Transit LOS                              A                    A        

SPILLBACK TIME, h                              0.89                             

--------------------------------------------------------------------------------------------------------------

Multimodal Results

1    Roadway crossing difficulty factor          1.2                  1.2        
1    Ped LOS Score for Link                     3.64                 3.61        

DRAFT



1    Ped LOS Score for Intersection             2.12                 2.19        
1    Ped LOS Score for Segment                  3.88                 3.89        
1    Ped Segment LOS                               D                    D        

1    Bicycle LOS Score for Link                 4.12                 4.16        
1    Indicator Variable                            1                    1        
1    Bicycle LOS Score for Intersection         3.84                  3.8        
1    Number of access point approaches             2                    8        
1    Segment Length, ft                         1131                 1131        
1    Bicycle LOS Score for Segment              4.35                 5.32        
1    Bicycle Segment LOS                           E                    F        

1    Transit Wait-Ride Score                    3.87                 3.34        
1    Ped LOS Score for Link                     3.64                 3.61        
1    Transit LOS Score for Segment              0.74                 1.53        
1    Transit Segment LOS                           A                    A        

2    Roadway crossing difficulty factor         0.97                  1.2        
2    Ped LOS Score for Link                     3.82                 3.42        
2    Ped LOS Score for Intersection             2.24                 2.48        
2    Ped LOS Score for Segment                  3.22                 3.89        
2    Ped Segment LOS                               C                    D        

2    Bicycle LOS Score for Link                 4.02                 3.91        
2    Indicator Variable                            1                    1        
2    Bicycle LOS Score for Intersection         3.89                 3.51        
2    Number of access point approaches             0                    0        
2    Segment Length, ft                          575                  575        
2    Bicycle LOS Score for Segment              4.03                 3.84        
2    Bicycle Segment LOS                           D                    D        

2    Transit Wait-Ride Score                    3.21                 3.44        
2    Ped LOS Score for Link                     3.82                 3.42        
2    Transit LOS Score for Segment              1.75                 1.36        
2    Transit Segment LOS                           A                    A        

3    Roadway crossing difficulty factor          1.2                  1.2        
3 Ped LOS Score for Link                     4.38                 2.98        
3    Ped LOS Score for Intersection             2.48                 2.16        
3    Ped LOS Score for Segment                  4.25                 3.64        
3    Ped Segment LOS                               E                    D        

3    Bicycle LOS Score for Link                  4.2                 3.81        
3    Indicator Variable                            1                    1        
3    Bicycle LOS Score for Intersection         4.68                 3.52        
3    Number of access point approaches             2                    2        
3    Segment Length, ft                          670                  670        
3    Bicycle LOS Score for Segment              5.27                 4.38        
3    Bicycle Segment LOS                           F                    E        

3    Transit Wait-Ride Score                    3.59                  3.7        
3    Ped LOS Score for Link                     4.38                 2.98        
3    Transit LOS Score for Segment              1.28                  0.9        
3    Transit Segment LOS                           A                    A        

--------------------------------------------------------------------------------------------------------------

ACCESS POINT DATA

SEGMENT 1

SEGMENT 2

SEGMENT 3
--------------------------------------------------------------------------------------------------------------

DRAFT



 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V. Haines Avenue Intersection Analysis 
 
 
 
 

 
 

DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.77

Intersection Lindbergh Street Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 50 10 60 5 5 10 65 380 5 10 630 30

Signal Information

Green
Yellow
Red

4.3 55.8 7.9 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
0.0 2.0 2.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 2

Offset, s 41 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 5 2 6

Case Number 8.0 8.0 1.0 4.0 6.3

Phase Duration, s 13.9 13.9 8.3 70.1 61.8

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 6.0

Max Allow Headway (MAH), s 5.2 5.1 5.1 0.0 0.0

Queue Clearance Time (gs), s 8.0 2.7 3.1

Green Extension Time (ge), s 0.3 0.0 0.0 0.0 0.0

Phase Call Probability 0.95 0.95 0.86

Max Out Probability 0.14 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 110 16 84 250 249 13 430 424

Adjusted Saturation Flow Rate (s), veh/h/ln 1498 1607 1697 1782 1776 904 1782 1756

Queue Service Time (gs), s 5.3 0.0 1.1 0.0 0.0 0.2 7.5 7.4

Cycle Queue Clearance Time (gc), s 6.0 0.7 1.1 0.0 0.0 0.2 7.5 7.4

Green Ratio (g/C) 0.09 0.09 0.74 0.76 0.76 0.66 0.66 0.66

Capacity (c), veh/h 208 211 547 1361 1356 687 1185 1167

Volume-to-Capacity Ratio (X) 0.530 0.074 0.154 0.183 0.184 0.019 0.363 0.363

Available Capacity (ca), veh/h 351 360 561 1361 1356 687 1185 1167

Back of Queue (Q), veh/ln (95th percentile) 4.2 0.5 0.5 0.2 0.2 0.1 4.0 3.9

Queue Storage Ratio (RQ) (95th percentile) 0.21 0.03 0.06 0.01 0.01 0.01 0.07 0.07

Uniform Delay (d1), s/veh 37.2 34.8 3.5 0.0 0.0 2.8 4.9 4.8

Incremental Delay (d2), s/veh 3.0 0.2 0.2 0.3 0.3 0.0 0.8 0.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 40.2 35.0 3.7 0.3 0.3 2.8 5.7 5.6

Level of Service (LOS) D D A A A A A A

Approach Delay, s/veh / LOS 40.2 D 35.0 D 0.8 A 5.6 A

Intersection Delay, s/veh / LOS 6.5 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.0 B 2.1 B

Bicycle LOS Score / LOS 0.7 A 0.5 A 1.0 A 1.2 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 3:42:32 PM
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This Signals text report was created on January 31, 2013 at 03:54:03

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           50     10     60      5      5     10     65    380      5     10    630    30 
Lanes                    0      1      0      0      1      0      1      2      0      1      2    0 
Bay Length, ft           0    500      0    200    500    500    200   1000    150    200   1499    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      2      1      2      1      1      2      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    35                    8                    1                    3    
I-Factor                     1.00                 1.00                 1.00                 0.93    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0      22.0       0.0      22.0       9.0      62.0       0.0 53.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.0       2.0       2.0       2.0       0.0       2.0       2.0 2.0 
Minimum Green, s                      5         5         5         5         5         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       3.0 2.0 
Recall                              Min       Off       Min       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            41 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        64.94  12.99  32.47   6.49   6.49    2.6  84.42 493.51   5.19  12.99 818.18  35.06 
SatFlow, veh/h/ln        0 1782.2      0      0 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1      1    1 
Capacity, veh/h     147.08  23.23  41.18 102.54  83.73  25.04 546.78 2688.6  28.29 686.91 2255.6  96.66 
Discharge Vol, veh/h 64.94      0      0      0      0    2.6      0 493.51      0      0      0    0 
Prop Arriv On Green   0.09   0.09   0.09   0.09   0.09   0.09   0.07      1      1   0.81   0.73   0.78 
Apprch Vol, veh/h        0 110.39      0      0  15.58      0      0 583.12      0      0 866.23    0 
Apprch Stops, #/veh      0    0.9      0      0   0.82      0      0   0.04      0      0   0.22    0 
Apprch Delay, s/veh      0  40.17      0      0  35.04      0      0   0.79      0      0    5.6    0 
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Apprch LOS                      D                    D                    A                    A    
Int Delay, s/veh      6.54 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         8         1       6.3         0 8 
Phase Duration, s                  0     70.15         0     13.85       8.3     61.85         0 13.85 
Change Period, s                   0         6        0         6         4         6         0 6 
Phase Start Time, s            60.85     60.85        47        47     60.85     69.16        47 47 
Phase End Time, s              60.85        47        47     60.85     69.16        47        47 60.85 
Max Allow Headway, s               0         0         0      5.16      5.08         0         0 5.15 
Equiv Max Green, s                           5                  16         5         5           16 
Queue Clear Time, s                                           8.03      3.14                     2.69 
Green Exten Time, s                0         0         0      0.26      0.05         0         0 0.02 
Prob of Phase Call                                            0.95      0.86                     0.95 
Prob of Max Out                                               0.14         1                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0    881.09   1697.31    904.37         0 669.52 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3520.65         0    176.22         0    3392.8         0 669.53 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0     37.04         0    440.54         0    145.39         0 267.81 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                              L+T+R   L Pr/Pm         L           L+T+R 
Lanes in Group                     0         0         0         1         1         1         0 1 
Group Volume, veh/h                0         0         0    110.39     84.42     12.99         0 15.58 
Group SatFlow, vphpl               0         0         0   1497.85   1697.31    904.37         0 1606.86 
Queue Serve Time, s                0         0         0      5.34      1.14      0.24         0 0 
Cycle Clear Time, s                0         0         0      6.03      1.14      0.24         0 0.69 
Perm SatFlow, vphpl                0         0         0   1428.23    650.39    904.37         0 1382.05 
Shared SatFlow, vphpl                                      1782.18                               1554.97 
Perm Eff Green, s                  0         0         0      7.85     57.84     55.84         0 7.85 
Perm Serve Time, s                 0         0         0      7.16     48.32     55.84         0 1.82 
Perm Que Serve Time, s                                        5.34      1.39      0.24           0 
Time to first Blk, s               0         0         0      0.57         0         0         0 2.46 
Serve Time pre Blk, s                                         0.57                               0.54 
Prop Inside Lane                   0         0         0      0.59         1         1         0 0.42 
Lane Grp Capacity, vph                                      208.09    546.78    686.91           210.93 
v/c Ratio                          0         0         0      0.53      0.15      0.02         0 0.07 
Avail Capacity, veh/h                                       351.42    560.87 686.91           360.46 
I-Factor                           0         0         0         1         1      0.93         0 1 
Uniform Delay, s/veh                                          37.2      3.55      2.77           34.83 
Increm Delay, s/veh                0         0         0      2.97      0.18      0.05         0 0.21 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         40.17      3.73      2.81           35.04 
Group LOS                                                        D         A         A           D 
Uniform Stops, #/veh                                          0.84      0.12      0.11           0.78 
Increm Stops, #/veh                0         0         0      0.07      0.01      0.03         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                               0.9      0.14      0.14           0.82 
Uniform Queue, veh/ln                                         2.16      0.24      0.03           0.28 
Increm Queue, veh/ln               0         0         0      0.17      0.03      0.01         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         4.19      0.48      0.08           0.53 
Storage Ratio                      0         0         0      0.21      0.06      0.01         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                                       T           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    249.71         0         0         0    429.73         0 0 
Group SatFlow, vphpl               0   1782.18         0         0         0   1782.18         0 0 
Queue Serve Time, s                0         0         0         0         0      7.52         0 0 
Cycle Clear Time, s                0         0         0         0         0      7.52         0 0 
Lane Grp Capacity, vph                 1360.98                                 1184.83           
v/c Ratio                          0      0.18         0         0         0      0.36         0 0 
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Avail Capacity, veh/h                  1360.98                 1184.83           
I-Factor                           0         1         0         0         0      0.93         0 0 
Uniform Delay, s/veh                         0                                    4.88           
Increm Delay, s/veh                0       0.3         0         0         0      0.81         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       0.3                                    5.68           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                         0                                     0.2           
Increm Stops, #/veh                0      0.02         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.02                                    0.22           
Uniform Queue, veh/ln                        0                                    1.98           
Increm Queue, veh/ln               0      0.11         0         0         0      0.27         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0       1.8         0 1 
Back of Queue, veh/ln                      0.2                                    4.04           
Storage Ratio                      0      0.01         0         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                                     T+R           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    248.99         0         0         0    423.51         0 0 
Group SatFlow, vphpl               0   1775.51         0         0         0   1756.01         0 0 
Queue Serve Time, s                0         0         0         0         0      7.42         0 0 
Cycle Clear Time, s                0         0         0         0         0      7.42         0 0 
Prot RT SatFlow, vphpl                                                                           
Prot RT Eff Green, s                                                                             
Prop Outside Lane                  0      0.02  0      0.29         0      0.08         0 0.17 
Lane Grp Capacity, vph                  1355.9                                 1167.44           
v/c Ratio                          0      0.18         0         0         0      0.36         0 0 
Avail Capacity, veh/h                   1355.9                                 1167.44           
I-Factor                           0         1         0         0         0      0.93         0 0 
Uniform Delay, s/veh                         0                                    4.79           
Increm Delay, s/veh                0       0.3         0         0         0      0.82         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       0.3                                     5.6           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                         0                                    0.19           
Increm Stops, #/veh                0      0.02         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.02                                    0.22           
Uniform Queue, veh/ln                        0                                    1.91           
Increm Queue, veh/ln               0      0.11         0         0         0      0.27         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0       1.8         0 1 
Back of Queue, veh/ln                      0.2                                    3.91           
Storage Ratio                      0      0.01         0         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.77

Intersection I-90 Ramps (SPUI) Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 200 170 120 80 80 270 90 110 380 230

Signal Information

Green
Yellow
Red

6.5 2.4 48.6 0.0 7.0 0.0
4.0 0.0 4.0 0.0 4.0 0.0
2.5 0.0 2.5 0.0 2.5 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 2

Offset, s 28 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 13.5 0.0 13.5 0.0 13.0 55.1 15.4 57.4

Change Period, (Y+Rc), s 6.5 0.0 6.5 0.0 6.5 6.5 6.5 6.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 5.7 6.9 7.0 8.8

Green Extension Time (ge), s 0.8 0.0 0.3 0.0 0.2 0.0 0.5 0.0

Phase Call Probability 1.00 0.97 0.91 0.96

Max Out Probability 0.41 0.70 0.75 0.02

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 18 7 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 260 0 156 0 104 351 0 143 494 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1648 1510 1714 1510 1697 1697 1510 1697 1697 1510

Queue Service Time (gs), s 3.7 0.0 4.9 0.0 5.0 4.6 0.0 6.8 5.6 0.0

Cycle Queue Clearance Time (gc), s 3.7 0.0 4.9 0.0 5.0 4.6 0.0 6.8 5.6 0.0

Green Ratio (g/C) 0.08 0.08 0.08 0.00 0.08 0.58 0.58 0.11 0.61 0.61

Capacity (c), veh/h 380 120 195 2 132 1961 873 180 2057 916

Volume-to-Capacity Ratio (X) 0.684 0.000 0.799 0.000 0.785 0.179 0.000 0.793 0.240 0.000

Available Capacity (ca), veh/h 594 136 307 18 253 1961 873 414 2057 916

Back of Queue (Q), veh/ln (95th percentile) 4.4 0.0 6.1 0.0 4.4 2.7 0.0 5.4 3.2 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.75 0.00 0.00 0.00 0.37 0.05 0.00 0.68 0.07 0.00

Uniform Delay (d1), s/veh 38.1 0.0 38.6 0.0 36.8 9.5 0.0 33.8 7.6 0.0

Incremental Delay (d2), s/veh 3.1 0.0 10.5 0.0 13.3 0.2 0.0 9.8 0.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.2 0.0 49.1 0.0 50.1 9.7 0.0 43.6 7.9 0.0

Level of Service (LOS) D D D A D A

Approach Delay, s/veh / LOS 41.2 D 49.1 D 19.0 B 15.9 B

Intersection Delay, s/veh / LOS 24.6 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.3 C 2.4 B 2.6 B

Bicycle LOS Score / LOS F F 0.9 A 1.0 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 3:42:32 PM
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This Signals text report was created on January 31, 2013 at 03:54:15

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          200      0    170    120      0     80     80    270     90    110    380    230 
Lanes                    2      0      1      1      0      1      1      2      1      1      2    1 
Bay Length, ft         150    500    150      0    150    500    300   1499    300    200   1213    300 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      1      1      1      1      1      1      1    1 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   170                   80                   90                  230    
I-Factor                     1.00                 1.00                 0.99                 0.92    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    19.0       1.0      19.0       1.0      19.0      37.0      27.0 45.0 
Yellow Change, s                    4.0       0.0       4.0       0.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.5       0.0       2.5       0.0       2.5       2.5       2.5 2.5 
Minimum Green, s                      5         1         5         1         5         5         5 5 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            28 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       259.74      0      0 155.84      0      0  103.9 350.65      0 142.86 493.51    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2   1800 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 
Lane Util Factor      0.97      1      1      1      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h      379.5      0  17.98 194.95      0  17.98 132.28 1961.3 872.95 180.16   2057 915.55 
Discharge Vol, veh/h259.74      0      0 155.84      0      0      0 350.65      0      0 493.51    0 
Prop Arriv On Green   0.08      0      0   0.08      0      0   0.11   0.52      0   0.17   0.61    0 
Apprch Vol, veh/h        0 259.74      0      0 155.84      0      0 454.55      0      0 636.36    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.52      0      0   0.44    0 
Apprch Delay, s/veh      0  41.18      0      0  49.09      0      0  18.97      0      0  15.88    0 
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Apprch LOS                      D                    D                    B                    B    
Int Delay, s/veh     24.61 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s              15.42     55.05         0     13.53     13.05     57.42         0 13.53 
Change Period, s                 6.5       6.5        0       6.5       6.5       6.5         0 6.5 
Phase Start Time, s            48.03     63.45      34.5      34.5     48.03     61.08      34.5 34.5 
Phase End Time, s              63.45      34.5      34.5     48.03     61.08      34.5      34.5 48.03 
Max Allow Headway, s            5.08         0         0      4.98      5.08         0         0 4.98 
Equiv Max Green, s              20.5         5         1      12.5      12.5         5         1 12.5 
Queue Clear Time, s             8.77                          5.72      7.01                     6.92 
Green Exten Time, s             0.47         0         0      0.76      0.17         0         0 0.3 
Prob of Phase Call              0.96                             1      0.91                     0.97 
Prob of Max Out                 0.02                          0.41      0.75                     0.7 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1697.31         0         0   3296.18   1697.31         0         0 1714.29 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0   3393.27         0         0         0   3393.27         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0   1510.32   1510.32 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 1 
Group Volume, veh/h           142.86         0         0    259.74     103.9         0         0 155.84 
Group SatFlow, vphpl         1697.31         0         0   1648.09   1697.31         0         0 1714.29 
Queue Serve Time, s             6.77         0         0      3.72      5.01         0         0 4.92 
Cycle Clear Time, s             6.77         0         0      3.72      5.01         0         0 4.92 
Perm SatFlow, vphpl                0         0         0   1425.73         0         0         0 1439.99 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph        180.16                         379.5    132.28                     194.95 
v/c Ratio                       0.79         0         0      0.68      0.79         0         0 0.8 
Avail Capacity, veh/h         414.23                        594.04    252.58 306.53 
I-Factor                        0.92         0         0         1      0.99         0         0 1 
Uniform Delay, s/veh            33.8                         38.08     36.84                     38.56 
Increm Delay, s/veh             9.77         0         0       3.1     13.29         0         0 10.53 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           43.57                         41.18     50.13                     49.09 
Group LOS                          D                             D         D                     D 
Uniform Stops, #/veh            0.75                          0.76       0.8                     0.77 
Increm Stops, #/veh             0.15         0         0      0.05       0.2         0         0 0.16 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                 0.9                          0.82      1.01                     0.93 
Uniform Queue, veh/ln           2.51                          2.31      1.95                     2.82 
Increm Queue, veh/ln            0.49         0         0      0.16      0.49         0         0 0.57 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8       1.8         0         0 1.8 
Back of Queue, veh/ln            5.4                          4.45      4.39                     6.1 
Storage Ratio                   0.68         0         0      0.75      0.37         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    350.65         0         0         0    493.51         0 0 
Group SatFlow, vphpl               0   1696.63         0         0         0   1696.63         0 0 
Queue Serve Time, s                0      4.57         0         0         0      5.63         0 0 
Cycle Clear Time, s                0      4.57         0         0         0      5.63         0 0 
Lane Grp Capacity, vph                 1961.26         0                       2056.99         0 
v/c Ratio                          0      0.18         0         0         0      0.24         0 0 
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Avail Capacity, veh/h                  1961.26         0       2056.99         0 
I-Factor                           0      0.99         0         0         0      0.92         0 0 
Uniform Delay, s/veh                      9.54         0                          7.61         0 
Increm Delay, s/veh                0       0.2         0         0         0      0.25         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      9.74         0                          7.87         0 
Group LOS                                    A                                       A           
Uniform Stops, #/veh                      0.36       NaN                          0.29       NaN 
Increm Stops, #/veh                0      0.01         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.37       NaN                          0.31       NaN 
Uniform Queue, veh/ln                     1.47         0                           1.7         0 
Increm Queue, veh/ln               0      0.05         0         0         0      0.07         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0       1.8         1 0 
Back of Queue, veh/ln                     2.75         0                          3.19         0 
Storage Ratio                      0      0.05         0         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1510.32   1510.32 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0         0                             0   1510.32 
Prot RT Eff Green, s                         0         0                             0      6.55 
Prop Outside Lane                  0         1  1         0         0         1         1 0 
Lane Grp Capacity, vph                  872.95       1.8                        915.55    119.51 
v/c Ratio                          0         0         0         0         0         0         0 0 
Avail Capacity, veh/h                   872.95     17.98                        915.55    135.69 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.77

Intersection Disk Drive Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 5 5 50 20 5 35 90 360 100 60 650 5

Signal Information

Green
Yellow
Red

4.2 0.5 53.5 2.2 1.6 0.0
4.0 0.0 4.0 4.0 4.0 0.0
0.0 0.0 2.0 2.0 2.0 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 6

Offset, s 74 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 1 6

Case Number 9.0 10.0 1.1 3.0 1.1 4.0

Phase Duration, s 7.6 8.2 8.7 59.9 8.2 59.5

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0

Max Allow Headway (MAH), s 5.2 5.1 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 2.3 3.3 3.9 3.3

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.33 0.56 0.93 0.84

Max Out Probability 0.00 0.02 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 6 6 4 26 9 117 468 66 78 390 461

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1697 1695 1697 1697 1510 1697 1504 1778

Queue Service Time (gs), s 0.3 0.3 0.2 1.3 0.4 1.9 5.9 2.1 1.3 5.0 5.0

Cycle Queue Clearance Time (gc), s 0.3 0.3 0.2 1.3 0.4 1.9 5.9 2.1 1.3 5.0 5.0

Green Ratio (g/C) 0.02 0.02 0.02 0.03 0.03 0.70 0.64 0.64 0.69 0.64 0.64

Capacity (c), veh/h 33 35 29 45 45 556 2179 970 671 958 1131

Volume-to-Capacity Ratio (X) 0.197 0.188 0.133 0.575 0.201 0.210 0.215 0.068 0.116 0.407 0.407

Available Capacity (ca), veh/h 242 255 216 242 242 562 2179 970 687 958 1131

Back of Queue (Q), veh/ln (95th percentile) 0.3 0.3 0.2 1.3 0.4 0.9 3.4 1.1 0.6 2.3 2.6

Queue Storage Ratio (RQ) (95th percentile) 0.08 0.01 0.02 0.16 0.02 0.11 0.07 0.02 0.08 0.06 0.07

Uniform Delay (d1), s/veh 40.5 40.5 40.5 40.4 40.0 4.3 8.2 8.9 4.4 2.7 2.7

Incremental Delay (d2), s/veh 4.1 3.7 2.9 15.4 3.1 0.2 0.2 0.1 0.1 1.3 1.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 44.6 44.2 43.4 55.8 43.1 4.6 8.4 9.1 4.6 4.0 3.8

Level of Service (LOS) D D D E D A A A A A A

Approach Delay, s/veh / LOS 44.2 D 52.5 D 7.7 A 3.9 A

Intersection Delay, s/veh / LOS 6.9 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 2.9 C 2.3 B 2.4 B

Bicycle LOS Score / LOS 0.5 A 0.5 A 1.0 A 1.3 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 3:42:32 PM
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This Signals text report was created on January 31, 2013 at 03:54:24

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h            5      5     50     20      5     35     90    360    100     60    650    5 
Lanes                    1      1      1      1      1      0      1      2      1      1      2    0 
Bay Length, ft         100    500    200    200    500    200    200   1213   1213    200   1000    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      1      1      2      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    47                   33                   49                    0    
I-Factor                     1.00                 1.00                 0.93                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- Pr/Pm --
Phase Splits, s                     0.0      18.0       0.0      18.0       9.0      39.0       9.0 39.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       2.0       1.0       2.0       0.0       2.0       0.0 2.0 
Minimum Green, s                      5         5         5         4         5         5         5 5 
Lead/Lag                                                                   Lead                Lead 
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            74 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         5         6         0 0 
Assigned Left-Turn Mvmt.              1         0         7         3         5         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h         6.49   6.49    3.9  25.97   6.49    2.6 116.88 467.53  66.23  77.92 844.16   6.49 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1   0.84    1 
Capacity, veh/h      32.91  34.55  29.28  45.17  32.22  12.89 555.86 2179.3 969.97 670.65   2073  15.95 
Discharge Vol, veh/h     0      0    3.9  25.97      0      0      0      0      0      0 844.16    0 
Prop Arriv On Green   0.02   0.02   0.02   0.03   0.03   0.03   0.06   0.55   0.44   0.07   0.85   0.85 
Apprch Vol, veh/h        0  16.88      0      0  35.06      0      0 650.65      0      0 928.57    0 
Apprch Stops, #/veh      0    1.1      0      0    NaN      0      0   0.32      0      0   0.14    0 
Apprch Delay, s/veh      0  44.18      0      0  52.48      0      0   7.75      0      0   3.93    0 
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Apprch LOS                      D                    D                    A                    A    
Int Delay, s/veh      6.91 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         5         6         0 0 
Case No                          1.1         3        10         9       1.1         4         0 0 
Phase Duration, s               8.19     59.95      8.24      7.63      8.67     59.46         0 0 
Change Period, s                   4         6        6         6         4         6         0 6 
Phase Start Time, s               80     20.05        80     72.37        80     20.54        80 80 
Phase End Time, s               4.19        80      4.24        80      4.67        80        80 80 
Max Allow Headway, s            5.08         0      5.14      5.16      5.08         0         0 0 
Equiv Max Green, s                 5         5        12        12         5         5           
Queue Clear Time, s             3.27                3.27      2.32      3.88                     
Green Exten Time, s             0.04         0      0.05      0.02      0.05         0         0 0 
Prob of Phase Call              0.84                0.56      0.33      0.93                     
Prob of Max Out                    1                0.02         0         1                     

Left-Turn Movement Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31         0   1697.31   1697.31   1697.31         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27   1210.72   1782.18         0   3257.05         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32    484.29   1510.32         0     25.05         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 
Left Lane Group Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Lane Assignment              L Pr/Pm                   L         L   L Pr/Pm                     
Lanes in Group                     1         0         1         1         1         0         0 0 
Group Volume, veh/h            77.92         0     25.97      6.49    116.88         0         0 0 
Group SatFlow, vphpl         1697.31         0   1697.31   1697.31   1697.31         0         0 0 
Queue Serve Time, s             1.27         0      1.27      0.32      1.88         0         0 0 
Cycle Clear Time, s             1.27         0      1.27      0.32      1.88         0         0 0 
Perm SatFlow, vphpl           875.55         0   1697.31   1697.31    651.97         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              53.46         0         0         0     53.95         0         0 0 
Perm Serve Time, s                48         0         0         0     48.41         0         0 0 
Perm Que Serve Time, s          0.52                                     1.2                     
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         1         1         0         0 0 
Lane Grp Capacity, vph        670.65               45.17     32.91    555.86                     
v/c Ratio                       0.12         0      0.57       0.2      0.21         0         0 0 
Avail Capacity, veh/h         687.05              242.47    242.47    562.47
I-Factor                           1         0         1         1      0.93         0         0 0 
Uniform Delay, s/veh            4.45               40.41     40.54      4.31                     
Increm Delay, s/veh             0.11         0     15.36      4.09      0.25         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            4.56               55.78     44.64      4.56                     
Group LOS                          A                   E         D         A                     
Uniform Stops, #/veh            0.18                0.86      0.85      0.17                     
Increm Stops, #/veh             0.01         0      0.32      0.25      0.01         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.19                1.17       1.1      0.18                     
Uniform Queue, veh/ln           0.32                0.52      0.13      0.46                     
Increm Queue, veh/ln            0.02         0      0.19      0.04      0.04         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8       1.8       1.8         0         0 0 
Back of Queue, veh/ln           0.61                1.28       0.3       0.9                     
Storage Ratio                   0.08         0      0.16      0.08      0.11         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T                   T                   T           
Lanes in Group                     0         2         0         1         0         1         0 0 
Group Volume, veh/h                0    467.53         0      6.49         0    389.91         0 0 
Group SatFlow, vphpl               0   1696.63         0   1782.18         0   1504.44         0 0 
Queue Serve Time, s                0      5.94         0       0.3         0      5.04         0 0 
Cycle Clear Time, s                0      5.94         0       0.3         0      5.04         0 0 
Lane Grp Capacity, vph                 2179.25         0     34.55              957.51           
v/c Ratio                          0      0.21         0      0.19         0      0.41         0 0 
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Avail Capacity, veh/h                  2179.25         0     254.6              957.51           
I-Factor                           0      0.93         0         1         0         1         0 0 
Uniform Delay, s/veh                      8.15               40.53                2.69           
Increm Delay, s/veh                0      0.21         0      3.67         0      1.29         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      8.36               44.21                3.98           
Group LOS                                    A                   D                   A           
Uniform Stops, #/veh                      0.33       NaN      0.85                 0.1           
Increm Stops, #/veh                0      0.01         0      0.23         0      0.04         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.34       NaN      1.08                0.14           
Uniform Queue, veh/ln                     1.82         0      0.13                0.94           
Increm Queue, veh/ln               0      0.06         0      0.04         0      0.34         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1       1.8         0       1.8         0 0 
Back of Queue, veh/ln                     3.38         0       0.3                2.31           
Storage Ratio                      0      0.07         0      0.01         0      0.06         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R       T+R         R                 T+R           
Lanes in Group                     0         1         1         1         0         1         0 0 
Group Volume, veh/h                0     66.23      9.09       3.9         0    460.74         0 0 
Group SatFlow, vphpl               0   1510.32   1695.01   1510.32         0   1777.67         0 0 
Queue Serve Time, s                0      2.11      0.44      0.21         0      5.04         0 0 
Cycle Clear Time, s                0      2.11      0.44      0.21         0      5.04         0 0 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1  0.29         1         0      0.01         0 0 
Lane Grp Capacity, vph                  969.97     45.12     29.28             1131.43           
v/c Ratio                          0      0.07       0.2      0.13         0      0.41         0 0 
Avail Capacity, veh/h                   969.97    242.16    215.76             1131.43           
I-Factor                           0      0.93         1         1         0         1         0 0 
Uniform Delay, s/veh                      8.94     40.01     40.49                2.69           
Increm Delay, s/veh                0      0.13      3.07      2.88         0      1.09         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      9.06     43.08     43.37                3.78           
Group LOS                                    A         D         D                   A           
Uniform Stops, #/veh                      0.36      0.85      0.85                 0.1           
Increm Stops, #/veh                0      0.02      0.18      0.26         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.38      1.03      1.11                0.14           
Uniform Queue, veh/ln                     0.56      0.18      0.08                1.11           
Increm Queue, veh/ln               0      0.03      0.04      0.02         0      0.34         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8       1.8         0       1.8         0 0 
Back of Queue, veh/ln                     1.07      0.39      0.18                2.62           
Storage Ratio                      0      0.02      0.02      0.02         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Lindbergh Street Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 85 10 95 10 5 15 95 880 5 20 800 110

Signal Information

Green
Yellow
Red

4.6 52.1 11.3 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
0.0 2.0 2.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 2

Offset, s 82 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 5 2 6

Case Number 8.0 8.0 1.0 4.0 6.3

Phase Duration, s 17.3 17.3 8.6 66.7 58.1

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 6.0

Max Allow Headway (MAH), s 5.2 5.2 5.1 0.0 0.0

Queue Clearance Time (gs), s 11.2 2.8 3.7

Green Extension Time (ge), s 0.3 0.0 0.1 0.0 0.0

Phase Call Probability 0.99 0.99 0.91

Max Out Probability 1.00 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 168 20 106 492 491 22 509 490

Adjusted Saturation Flow Rate (s), veh/h/ln 1485 1379 1697 1782 1779 576 1782 1713

Queue Service Time (gs), s 8.4 0.0 1.7 1.4 1.4 1.1 12.1 12.0

Cycle Queue Clearance Time (gc), s 9.2 0.8 1.7 1.4 1.4 1.1 12.1 12.0

Green Ratio (g/C) 0.14 0.14 0.70 0.72 0.72 0.62 0.62 0.62

Capacity (c), veh/h 268 253 448 1287 1285 443 1105 1062

Volume-to-Capacity Ratio (X) 0.627 0.079 0.236 0.382 0.382 0.050 0.461 0.461

Available Capacity (ca), veh/h 331 317 497 1287 1285 443 1105 1062

Back of Queue (Q), veh/ln (95th percentile) 6.3 0.6 0.8 0.9 0.9 0.2 7.1 6.8

Queue Storage Ratio (RQ) (95th percentile) 0.32 0.03 0.10 0.02 0.02 0.03 0.12 0.11

Uniform Delay (d1), s/veh 35.4 31.8 5.4 0.5 0.5 5.3 7.8 7.7

Incremental Delay (d2), s/veh 3.5 0.2 0.4 0.9 0.9 0.2 1.3 1.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 38.9 32.0 5.8 1.3 1.3 5.5 9.0 9.0

Level of Service (LOS) D C A A A A A A

Approach Delay, s/veh / LOS 38.9 D 32.0 C 1.8 A 8.9 A

Intersection Delay, s/veh / LOS 7.9 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.8 A 0.5 A 1.4 A 1.3 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:01:00 PM
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This Signals text report was created on January 31, 2013 at 04:02:32

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           85     10     95     10      5     15     95    880      5     20    800    110 
Lanes                    0      1      0      0      1      0      1      2      0      1      2    0 
Bay Length, ft           0    500      0    200    500    500    200   1000    150    200   1499    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      2      1      2      1      1      2      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    39                   12                    1                   11    
I-Factor                     1.00                 1.00                 1.00                 0.91    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0      21.0       0.0      21.0      11.0      63.0       0.0 52.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.0       2.0       2.0       2.0       0.0       2.0       2.0 2.0 
Minimum Green, s                      5         5         5         5         5         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       3.0 2.0 
Recall                              Min       Off       Min       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            82 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        94.44  11.11  62.22  11.11   5.56   3.33 105.56 977.78   4.44  22.22 888.89    110 
SatFlow, veh/h/ln        0 1782.2      0      0 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1      1    1 
Capacity, veh/h     177.38  21.78  74.37 152.52  69.86  31.04 448.08 2560.1  11.64 442.94 1928.4 238.64 
Discharge Vol, veh/h 94.44      0      0      0      0   3.33      0 977.78      0      0      0    0 
Prop Arriv On Green   0.14   0.14   0.14   0.14   0.14   0.14   0.07   0.96   0.96   0.68   0.65   0.67 
Apprch Vol, veh/h        0 167.78      0      0     20      0      0 1087.8      0      0 1021.1    0 
Apprch Stops, #/veh      0   0.89      0      0   0.77      0      0   0.06      0      0   0.33    0 
Apprch Delay, s/veh      0  38.87      0      0  31.98      0      0   1.76      0      0   8.92    0 
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Apprch LOS                      D                    C                    A                    A    
Int Delay, s/veh      7.92 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         8         1       6.3         0 8 
Phase Duration, s                  0     66.66         0     17.34      8.57     58.08         0 17.34 
Change Period, s                   0         6        0         6         4         6         0 6 
Phase Start Time, s            21.34     21.34         4         4     21.34     29.92         4 4 
Phase End Time, s              21.34         4         4     21.34     29.92         4         4 21.34 
Max Allow Headway, s               0         0         0      5.19      5.08         0         0 5.2 
Equiv Max Green, s                           5                  15         7         5           15 
Queue Clear Time, s                                          11.23      3.69                     2.85 
Green Exten Time, s                0         0         0      0.26      0.11         0         0 0.03 
Prob of Phase Call                                            0.99      0.91                     0.99 
Prob of Max Out                                                  1         1                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0    835.92   1697.31    576.17         0 766.14 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3545.34         0     98.34         0    3110.2         0 383.08 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0     16.12         0    550.72         0    384.88         0 229.84 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                              L+T+R   L Pr/Pm         L           L+T+R 
Lanes in Group                     0         0         0         1         1         1         0 1 
Group Volume, veh/h                0         0         0    167.78    105.56     22.22         0 20 
Group SatFlow, vphpl               0         0         0   1484.98   1697.31    576.17         0 1379.05 
Queue Serve Time, s                0         0         0      8.38      1.69      1.08         0 0 
Cycle Clear Time, s                0         0         0      9.23      1.69      1.09         0 0.85 
Perm SatFlow, vphpl                0         0         0   1428.49     567.2    576.17         0 1347.61 
Shared SatFlow, vphpl                                      1782.18                               1282.48 
Perm Eff Green, s                  0         0         0     11.34     54.08     52.08         0 11.34 
Perm Serve Time, s                 0         0         0      10.5     39.98     52.08         0 2.12 
Perm Que Serve Time, s                                        8.38      3.15      1.07           0 
Time to first Blk, s               0         0         0      0.76         0         0         0 1.58 
Serve Time pre Blk, s                                         0.76                               0.66 
Prop Inside Lane                   0         0         0      0.56         1         1         0 0.56 
Lane Grp Capacity, vph                                      267.51    448.08    442.94           252.89 
v/c Ratio                          0         0         0      0.63      0.24      0.05         0 0.08 
Avail Capacity, veh/h                                       331.46    497.09 442.94           316.67 
I-Factor                           0         0         0         1         1      0.91         0 1 
Uniform Delay, s/veh                                         35.36      5.42      5.29           31.79 
Increm Delay, s/veh                0         0         0      3.51      0.38      0.19         0 0.19 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         38.87       5.8      5.48           31.98 
Group LOS                                                        D         A         A           C 
Uniform Stops, #/veh                                          0.83       0.2      0.21           0.74 
Increm Stops, #/veh                0         0         0      0.07      0.02      0.05         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                              0.89      0.22      0.25           0.77 
Uniform Queue, veh/ln                                         3.23      0.41      0.11           0.35 
Increm Queue, veh/ln               0         0         0      0.26      0.05      0.02         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         6.29      0.83      0.24           0.65 
Storage Ratio                      0         0         0      0.32       0.1      0.03         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                                       T           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    491.51         0         0         0    509.34         0 0 
Group SatFlow, vphpl               0   1782.18         0         0         0   1782.18         0 0 
Queue Serve Time, s                0      1.36         0         0         0      12.1         0 0 
Cycle Clear Time, s                0      1.36         0         0         0      12.1         0 0 
Lane Grp Capacity, vph                 1286.92                                    1105           
v/c Ratio                          0      0.38         0         0         0      0.46         0 0 
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Avail Capacity, veh/h                  1286.92                 1105           
I-Factor                           0         1         0         0         0      0.91         0 0 
Uniform Delay, s/veh                      0.46                                    7.78           
Increm Delay, s/veh                0      0.86         0         0         0      1.26         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      1.32                                    9.04           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                      0.02                                     0.3           
Increm Stops, #/veh                0      0.03         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.05                                    0.34           
Uniform Queue, veh/ln                     0.22                                    3.61           
Increm Queue, veh/ln               0      0.31         0         0         0      0.39         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0      1.78         0 1 
Back of Queue, veh/ln                     0.95                                    7.11           
Storage Ratio                      0      0.02         0         0         0      0.12         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                                     T+R           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    490.71         0         0         0    489.55         0 0 
Group SatFlow, vphpl               0   1779.28         0         0         0    1712.9         0 0 
Queue Serve Time, s                0      1.36         0         0         0     11.97         0 0 
Cycle Clear Time, s                0      1.36         0         0         0     11.97         0 0 
Prot RT SatFlow, vphpl                                                                           
Prot RT Eff Green, s                                                                             
Prop Outside Lane                  0      0.01  0      0.37         0      0.22         0 0.17 
Lane Grp Capacity, vph                 1284.83                                 1062.06           
v/c Ratio                          0      0.38         0         0         0      0.46         0 0 
Avail Capacity, veh/h                  1284.83                                 1062.06           
I-Factor                           0         1         0         0         0      0.91         0 0 
Uniform Delay, s/veh                      0.46                                    7.66           
Increm Delay, s/veh                0      0.86         0         0         0      1.31         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      1.32                                    8.96           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                      0.02                                     0.3           
Increm Stops, #/veh                0      0.03         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.05                                    0.33           
Uniform Queue, veh/ln                     0.22                                     3.4           
Increm Queue, veh/ln               0      0.31         0         0         0      0.39         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0       1.8         0 1 
Back of Queue, veh/ln                     0.95                                    6.81           
Storage Ratio                      0      0.02         0         0         0      0.11         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 Ramps (SPUI) Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 430 200 180 190 140 640 200 160 550 400

Signal Information

Green
Yellow
Red

9.4 1.2 41.5 0.0 12.4 0.0
4.0 0.0 4.0 0.0 4.0 0.0
2.5 0.0 2.5 0.0 2.5 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 2

Offset, s 75 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 18.9 0.0 18.9 0.0 15.9 48.0 17.1 49.2

Change Period, (Y+Rc), s 6.5 0.0 6.5 0.0 6.5 6.5 6.5 6.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 11.0 8.6 9.5 10.7

Green Extension Time (ge), s 1.4 0.0 0.6 0.0 0.1 0.0 0.1 0.0

Phase Call Probability 1.00 0.99 0.97 0.98

Max Out Probability 0.87 0.21 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 18 7 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 478 0 200 0 156 711 0 178 611 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1648 1510 1714 1510 1697 1697 1510 1697 1697 1510

Queue Service Time (gs), s 9.0 0.0 6.6 0.0 7.5 11.4 0.0 8.7 7.4 0.0

Cycle Queue Clearance Time (gc), s 9.0 0.0 6.6 0.0 7.5 11.4 0.0 8.7 7.4 0.0

Green Ratio (g/C) 0.15 0.11 0.15 0.00 0.11 0.49 0.49 0.13 0.51 0.51

Capacity (c), veh/h 591 170 305 2 189 1678 747 213 1726 768

Volume-to-Capacity Ratio (X) 0.809 0.000 0.656 0.000 0.823 0.424 0.000 0.833 0.354 0.000

Available Capacity (ca), veh/h 751 186 388 18 232 1678 747 232 1726 768

Back of Queue (Q), veh/ln (95th percentile) 8.2 0.0 6.6 0.0 6.9 7.3 0.0 7.4 4.3 0.0

Queue Storage Ratio (RQ) (95th percentile) 1.38 0.00 0.00 0.00 0.58 0.12 0.00 0.93 0.09 0.00

Uniform Delay (d1), s/veh 35.1 0.0 34.2 0.0 35.4 13.9 0.0 37.5 9.4 0.0

Incremental Delay (d2), s/veh 6.0 0.0 3.6 0.0 18.1 0.7 0.0 15.8 0.4 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.1 0.0 37.8 0.0 53.5 14.6 0.0 53.3 9.7 0.0

Level of Service (LOS) D D D B D A

Approach Delay, s/veh / LOS 41.1 D 37.8 D 21.6 C 19.6 B

Intersection Delay, s/veh / LOS 26.3 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.2 C 3.5 D 2.5 B 2.7 B

Bicycle LOS Score / LOS F F 1.2 A 1.1 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:01:00 PM
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This Signals text report was created on January 31, 2013 at 04:02:45

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          430      0    200    180      0    190    140    640    200    160    550    400 
Lanes                    2      0      1      1      0      1      1      2      1      1      2    1 
Bay Length, ft         150    500    150      0    150    500    300   1499    300    200   1213    300 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      1      1      1      1      1      1      1    1 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   200                  190                  200                  400    
I-Factor                     1.00                 1.00                 0.92                 0.67    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    23.0       1.0      23.0       1.0      18.0      42.0      18.0 42.0 
Yellow Change, s                    4.0       0.0       4.0       0.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.5       0.0       2.5       0.0       2.5       2.5       2.5 2.5 
Minimum Green, s                      5         1         5         1         5         5         5 5 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            75 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       477.78      0      0    200      0      0 155.56 711.11      0 177.78 611.11    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2   1800 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 
Lane Util Factor      0.97      1      1      1      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     590.62      0  17.98 304.75      0  17.98  189.1 1677.6 746.69 213.34 1726.1 768.26 
Discharge Vol, veh/h477.78      0      0    200      0      0      0 711.11      0      0 611.11    0 
Prop Arriv On Green   0.15      0      0   0.15      0      0   0.14   0.48      0   0.09   0.62    0 
Apprch Vol, veh/h        0 477.78      0      0    200      0      0 866.67      0      0 788.89    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0    0.6      0      0    0.5    0 
Apprch Delay, s/veh      0   41.1      0      0  37.82      0      0  21.62      0      0  19.56    0 
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Apprch LOS                      D                    D                    C                    B    
Int Delay, s/veh      26.3 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s              17.06     48.03         0     18.91     15.86     49.23         0 18.91 
Change Period, s                 6.5       6.5        0       6.5       6.5       6.5         0 6.5 
Phase Start Time, s            16.41     33.47      81.5      81.5     16.41     32.27      81.5 81.5 
Phase End Time, s              33.47      81.5      81.5     16.41     32.27      81.5      81.5 16.41 
Max Allow Headway, s            5.08         0         0      4.98      5.08         0         0 4.98 
Equiv Max Green, s              11.5         5         1      16.5      11.5         5         1 16.5 
Queue Clear Time, s            10.66                         11.05      9.49                     8.6 
Green Exten Time, s             0.07         0         0      1.36      0.13         0         0 0.55 
Prob of Phase Call              0.98                             1      0.97                     0.99 
Prob of Max Out                    1                          0.87         1                     0.21 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1697.31         0         0   3296.18   1697.31         0         0 1714.29 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0   3393.27         0         0         0   3393.27         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0   1510.32   1510.32 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 1 
Group Volume, veh/h           177.78         0         0    477.78    155.56         0         0 200 
Group SatFlow, vphpl         1697.31         0         0   1648.09   1697.31         0         0 1714.29 
Queue Serve Time, s             8.66         0         0      9.05      7.49         0         0 6.6 
Cycle Clear Time, s             8.66         0         0      9.05      7.49         0         0 6.6 
Perm SatFlow, vphpl                0         0         0   1425.73         0         0         0 1439.99 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph        213.34                        590.62     189.1                     304.75 
v/c Ratio                       0.83         0         0      0.81      0.82         0         0 0.66 
Avail Capacity, veh/h         232.37                           751    232.37 388.16 
I-Factor                        0.67         0         0         1      0.92         0         0 1 
Uniform Delay, s/veh           37.47                         35.11     35.43                     34.2 
Increm Delay, s/veh            15.82         0         0      5.99     18.06         0         0 3.63 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           53.29                          41.1     53.49                     37.82 
Group LOS                          D                             D         D                     D 
Uniform Stops, #/veh            0.86                          0.75       0.8                     0.72 
Increm Stops, #/veh             0.23         0         0      0.09      0.26         0         0 0.07 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                1.09                          0.83      1.06                     0.79 
Uniform Queue, veh/ln           3.57                          4.16      2.89                     3.38 
Increm Queue, veh/ln            0.94         0         0      0.49      0.95         0         0 0.31 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.63         0         0      1.76       1.8         0         0 1.8 
Back of Queue, veh/ln           7.36                          8.19      6.91                     6.64 
Storage Ratio                   0.93         0         0      1.38      0.58         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    711.11         0         0         0    611.11         0 0 
Group SatFlow, vphpl               0   1696.63         0         0         0   1696.63         0 0 
Queue Serve Time, s                0     11.44         0         0         0      7.44         0 0 
Cycle Clear Time, s                0     11.44         0         0         0      7.44         0 0 
Lane Grp Capacity, vph                  1677.6         0                       1726.06         0 
v/c Ratio                          0      0.42         0         0         0      0.35         0 0 
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Avail Capacity, veh/h                   1677.6         0       1726.06         0 
I-Factor                           0      0.92         0         0         0      0.67         0 0 
Uniform Delay, s/veh                     13.92         0                          9.36         0 
Increm Delay, s/veh                0      0.73         0         0         0      0.38         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     14.65         0                          9.75         0 
Group LOS                                    B                                       A           
Uniform Stops, #/veh                      0.47       NaN                          0.32       NaN 
Increm Stops, #/veh                0      0.02         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.49       NaN                          0.33       NaN 
Uniform Queue, veh/ln                     3.93         0                          2.27         0 
Increm Queue, veh/ln               0      0.17         0         0         0      0.09         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.78         1         0         0       1.8         1 0 
Back of Queue, veh/ln                      7.3         0                          4.25         0 
Storage Ratio                      0      0.12         0         0         0      0.09         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1510.32   1510.32 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0         0                             0   1510.32 
Prot RT Eff Green, s                         0         0                             0      9.36 
Prop Outside Lane                  0         1  1         0         0         1         1 0 
Lane Grp Capacity, vph                  746.69       1.8                        768.26    170.07 
v/c Ratio                          0         0         0         0         0         0         0 0 
Avail Capacity, veh/h                   746.69     17.98                        768.26    186.25 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Disk Drive Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 20 40 190 360 20 70 170 740 350 45 560 10

Signal Information

Green
Yellow
Red

3.4 1.6 31.5 21.0 4.5 0.0
4.0 0.0 4.0 4.0 4.0 0.0
0.0 0.0 2.0 2.0 2.0 0.0

1 3 4

6 7 8

Cycle, s 84.0 Reference Phase 6

Offset, s 34 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 1 6

Case Number 9.0 10.0 1.1 3.0 1.1 4.0

Phase Duration, s 10.5 27.0 9.0 39.1 7.4 37.5

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0

Max Allow Headway (MAH), s 5.2 5.1 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 4.0 21.4 7.0 3.5

Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.89 1.00 0.99 0.69

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 22 44 29 400 41 189 822 141 50 279 353

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1697 1646 1697 1697 1510 1697 1402 1773

Queue Service Time (gs), s 1.1 2.0 1.6 19.4 1.6 5.0 15.2 5.7 1.5 11.4 11.4

Cycle Queue Clearance Time (gc), s 1.1 2.0 1.6 19.4 1.6 5.0 15.2 5.7 1.5 11.4 11.4

Green Ratio (g/C) 0.05 0.05 0.05 0.25 0.25 0.45 0.39 0.39 0.42 0.38 0.38

Capacity (c), veh/h 90 95 80 424 412 379 1337 595 281 526 666

Volume-to-Capacity Ratio (X) 0.246 0.469 0.360 0.943 0.100 0.499 0.615 0.237 0.178 0.530 0.531

Available Capacity (ca), veh/h 162 170 144 424 412 379 1337 595 312 526 666

Back of Queue (Q), veh/ln (95th percentile) 0.9 1.8 1.2 16.5 1.1 4.1 8.6 3.6 1.0 6.4 7.8

Queue Storage Ratio (RQ) (95th percentile) 0.22 0.09 0.15 2.08 0.06 0.51 0.18 0.07 0.13 0.16 0.20

Uniform Delay (d1), s/veh 38.2 38.6 38.4 30.9 24.2 17.1 17.5 18.7 15.7 15.9 15.9

Incremental Delay (d2), s/veh 2.0 5.1 3.8 29.8 0.1 1.1 1.7 0.7 0.4 3.8 3.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 40.2 43.7 42.2 60.7 24.4 18.3 19.1 19.5 16.1 19.7 19.0

Level of Service (LOS) D D D E C B B B B B B

Approach Delay, s/veh / LOS 42.4 D 57.3 E 19.0 B 19.1 B

Intersection Delay, s/veh / LOS 27.1 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.3 C 2.9 C 2.3 B 2.7 B

Bicycle LOS Score / LOS 0.6 A 1.2 A 1.4 A 1.1 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:01:00 PM

DRAFT



This Signals text report was created on January 31, 2013 at 04:02:57

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         84 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           20     40    190    360     20     70    170    740    350     45    560    10 
Lanes                    1      1      1      1      1      0      1      2      1      1      2    0 
Bay Length, ft         100    500    200    200    500    200    200   1213   1213    200   1000    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      1      1      2      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   164                   53                  223                    1    
I-Factor                     1.00                 1.00                 0.79                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- Pr/Pm --
Phase Splits, s                     0.0      14.0       0.0      27.0       9.0      34.0       9.0 34.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       2.0       1.0       2.0       0.0       2.0       0.0 2.0 
Minimum Green, s                      5         5         5         4         5         5         5 5 
Lead/Lag                                                                   Lead                Lead 
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                            34 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         5         6         0 0 
Assigned Left-Turn Mvmt.              1         0         7         3         5         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         84 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        22.22  44.44  28.89    400  22.22  18.89 188.89 822.22 141.11     50 622.22    10 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1   0.79    1 
Capacity, veh/h      90.17  94.68  80.23 424.33 222.44 189.07 378.54 1336.9 595.04 280.57 1173.1  18.85 
Discharge Vol, veh/h     0      0  28.89    400      0      0      0      0      0      0 622.22    0 
Prop Arriv On Green   0.05   0.05   0.05   0.25   0.25   0.25      0   0.47   0.34   0.05    0.5    0.5 
Apprch Vol, veh/h        0  95.56      0      0 441.11      0      0 1152.2      0      0 682.22    0 
Apprch Stops, #/veh      0   0.95      0      0    NaN      0      0   0.56      0      0   0.53    0 
Apprch Delay, s/veh      0  42.43      0      0  57.32      0      0  19.04      0      0  19.06    0 
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Apprch LOS                      D                    E                    B                    B    
Int Delay, s/veh     27.11 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         5         6         0 0 
Case No                          1.1         3        10         9       1.1         4         0 0 
Phase Duration, s               7.44     39.09        27     10.46         9     37.54         0 0 
Change Period, s                   4         6        6         6         4         6         0 6 
Phase Start Time, s               40      0.91        40     29.54        40      2.46        40 40 
Phase End Time, s              47.44        40        67        40        49        40        40 40 
Max Allow Headway, s            5.08         0      5.15      5.17      5.08         0         0 0 
Equiv Max Green, s                 5         5        21         8         5         5           
Queue Clear Time, s             3.48               21.42      4.03         7                     
Green Exten Time, s             0.02         0         0      0.11         0         0         0 0 
Prob of Phase Call              0.69                   1      0.89      0.99                     
Prob of Max Out                    1                   1         1         1                     

Left-Turn Movement Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31         0   1697.31   1697.31   1697.31         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27    889.75   1782.18         0   3124.65         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32    756.29   1510.32         0      50.2         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 
Left Lane Group Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Lane Assignment              L Pr/Pm                   L         L   L Pr/Pm                     
Lanes in Group                     1         0         1         1         1         0         0 0 
Group Volume, veh/h               50         0       400     22.22    188.89         0         0 0 
Group SatFlow, vphpl         1697.31         0   1697.31   1697.31   1697.31         0         0 0 
Queue Serve Time, s             1.48         0     19.42      1.06         5         0         0 0 
Cycle Clear Time, s             1.48         0     19.42      1.06         5         0         0 0 
Perm SatFlow, vphpl           586.51         0   1697.31   1697.31    799.25         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              31.54         0         0         0     33.09         0         0 0 
Perm Serve Time, s             17.94         0         0         0     20.16         0         0 0 
Perm Que Serve Time, s          1.25                                    5.58                     
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         1         1         0         0 0 
Lane Grp Capacity, vph        280.57              424.33     90.17    378.54                     
v/c Ratio                       0.18         0      0.94      0.25       0.5         0         0 0 
Avail Capacity, veh/h         312.03              424.33    161.65    378.54
I-Factor                           1         0         1         1      0.79         0         0 0 
Uniform Delay, s/veh           15.71               30.91     38.16     17.13                     
Increm Delay, s/veh             0.43         0      29.8         2      1.15         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           16.14               60.71     40.15     18.28                     
Group LOS                          B                   E         D         B                     
Uniform Stops, #/veh            0.47                0.81      0.83      0.57                     
Increm Stops, #/veh             0.03         0      0.38       0.1      0.03         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                 0.5                1.19      0.92       0.6                     
Uniform Queue, veh/ln           0.52                7.56      0.43      2.14                     
Increm Queue, veh/ln            0.03         0      3.51      0.05      0.12         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0      1.49       1.8       1.8         0         0 0 
Back of Queue, veh/ln              1               16.52      0.86      4.08                     
Storage Ratio                   0.13         0      2.08      0.22      0.51         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T                   T                   T           
Lanes in Group                     0         2         0         1         0         1         0 0 
Group Volume, veh/h                0    822.22         0     44.44         0    279.03         0 0 
Group SatFlow, vphpl               0   1696.63         0   1782.18         0   1401.71         0 0 
Queue Serve Time, s                0     15.15         0      2.03         0     11.37         0 0 
Cycle Clear Time, s                0     15.15         0      2.03         0     11.37         0 0 
Lane Grp Capacity, vph                 1336.89         0     94.68              526.27           
v/c Ratio                          0      0.62         0      0.47         0      0.53         0 0 
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Avail Capacity, veh/h                  1336.89         0    169.73              526.27           
I-Factor                           0      0.79         0         1         0         1         0 0 
Uniform Delay, s/veh                     17.46               38.62               15.94           
Increm Delay, s/veh                0      1.68         0      5.07         0      3.79         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     19.14               43.69               19.73           
Group LOS                                    B                   D                   B           
Uniform Stops, #/veh                      0.52       NaN      0.84                0.46           
Increm Stops, #/veh                0      0.03         0      0.13         0      0.09         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.55       NaN      0.97                0.54           
Uniform Queue, veh/ln                     4.94         0      0.87                2.99           
Increm Queue, veh/ln               0      0.31         0      0.13         0      0.55         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.64         1       1.8         0       1.8         0 0 
Back of Queue, veh/ln                     8.59         0       1.8                6.39           
Storage Ratio                      0      0.18         0      0.09         0      0.16         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R       T+R         R                 T+R           
Lanes in Group                     0         1         1         1         0         1         0 0 
Group Volume, veh/h                0    141.11     41.11     28.89         0    353.19         0 0 
Group SatFlow, vphpl               0   1510.32   1646.05   1510.32         0   1773.14         0 0 
Queue Serve Time, s                0      5.65      1.61      1.55         0     11.38         0 0 
Cycle Clear Time, s                0      5.65      1.61      1.55         0     11.38         0 0 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1  0.46         1         0      0.03         0 0 
Lane Grp Capacity, vph                  595.04    411.52     80.23              665.73           
v/c Ratio                          0      0.24       0.1      0.36         0      0.53         0 0 
Avail Capacity, veh/h                   595.04    411.52    143.84              665.73           
I-Factor                           0      0.79         1         1         0         1         0 0 
Uniform Delay, s/veh                     18.74     24.23     38.39               15.94           
Increm Delay, s/veh                0      0.74      0.15      3.84         0      3.01         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     19.48     24.38     42.23               18.95           
Group LOS                                    B         C         D                   B           
Uniform Stops, #/veh                      0.57      0.63      0.83                0.46           
Increm Stops, #/veh                0      0.04      0.02      0.13         0      0.07         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.6      0.65      0.96                0.53           
Uniform Queue, veh/ln                     1.87      0.61      0.56                3.79           
Increm Queue, veh/ln               0      0.12      0.02      0.09         0      0.56         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8       1.8         0      1.79         0 0 
Back of Queue, veh/ln                     3.58      1.13      1.16                7.77           
Storage Ratio                      0      0.07      0.06      0.15         0       0.2         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.80

Intersection Lindbergh Street Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 70 10 70 10 10 30 70 580 10 20 960 40

Signal Information

Green
Yellow
Red

4.4 58.6 10.9 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
0.0 2.0 2.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 11 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 5 2 6

Case Number 8.0 8.0 1.0 4.0 6.3

Phase Duration, s 16.9 16.9 8.4 73.1 64.6

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 6.0

Max Allow Headway (MAH), s 5.2 5.2 5.1 0.0 0.0

Queue Clearance Time (gs), s 10.6 3.5 3.4

Green Extension Time (ge), s 0.5 0.1 0.1 0.0 0.0

Phase Call Probability 0.99 0.99 0.89

Max Out Probability 0.04 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 148 31 88 369 367 25 627 619

Adjusted Saturation Flow Rate (s), veh/h/ln 1499 1541 1697 1782 1772 726 1782 1759

Queue Service Time (gs), s 7.1 0.0 1.4 0.2 0.2 0.6 13.0 12.9

Cycle Queue Clearance Time (gc), s 8.6 1.5 1.4 0.2 0.2 0.6 13.0 12.9

Green Ratio (g/C) 0.12 0.12 0.72 0.75 0.75 0.65 0.65 0.65

Capacity (c), veh/h 246 243 391 1328 1321 553 1161 1146

Volume-to-Capacity Ratio (X) 0.601 0.129 0.224 0.278 0.278 0.045 0.540 0.540

Available Capacity (ca), veh/h 409 414 421 1328 1321 553 1161 1146

Back of Queue (Q), veh/ln (95th percentile) 6.0 1.1 0.7 0.4 0.4 0.2 6.5 6.4

Queue Storage Ratio (RQ) (95th percentile) 0.30 0.06 0.08 0.01 0.01 0.02 0.11 0.11

Uniform Delay (d1), s/veh 38.4 35.4 5.1 0.1 0.1 2.9 5.4 5.3

Incremental Delay (d2), s/veh 3.3 0.3 0.4 0.5 0.5 0.1 1.6 1.6

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 41.7 35.7 5.5 0.6 0.6 3.0 6.9 6.9

Level of Service (LOS) D D A A A A A A

Approach Delay, s/veh / LOS 41.7 D 35.7 D 1.1 A 6.8 A

Intersection Delay, s/veh / LOS 7.4 A

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.9 C 2.9 C 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.7 A 0.5 A 1.2 A 1.5 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:19:43 PM
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This Signals text report was created on January 31, 2013 at 04:20:41

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           70     10     70     10     10     30     70    580     10     20    960    40 
Lanes                    0      1      0      0      1      0      1      2      0      1      2    0 
Bay Length, ft           0    500      0    200    500    500    200   1000    150    200   1499    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      2      1      2      1      1      2      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    32                   25                    1                    3    
I-Factor                     1.00                 1.00                 1.00                 0.87    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0      27.0       0.0      27.0      10.0      63.0       0.0 53.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.0       2.0       2.0       2.0       0.0       2.0       2.0 2.0 
Minimum Green, s                      5         5         5         5         5         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       3.0 2.0 
Recall                              Min       Off       Min       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            11 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h         87.5   12.5   47.5   12.5   12.5   6.25   87.5    725  11.25     25   1200  46.25 
SatFlow, veh/h/ln        0 1782.2      0      0 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1      1    1 
Capacity, veh/h     168.68  22.89  58.56 109.76  96.31  37.39 391.19 2608.9  40.48 552.66 2221.4  85.57 
Discharge Vol, veh/h  87.5      0      0      0      0   6.25      0    725      0      0      0    0 
Prop Arriv On Green   0.12   0.12   0.12   0.12   0.12   0.12   0.07   0.99   0.99   0.82   0.76    0.8 
Apprch Vol, veh/h        0  147.5      0      0  31.25      0      0 823.75      0      0 1271.2    0 
Apprch Stops, #/veh      0    0.9      0      0    0.8      0      0   0.04      0      0   0.23    0 
Apprch Delay, s/veh      0  41.73      0      0  35.72      0      0   1.12      0      0   6.84    0 
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Apprch LOS                      D                    D                    A                    A    
Int Delay, s/veh      7.43 
Int LOS                  A 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         8         1       6.3         0 8 
Phase Duration, s                  0     73.08         0     16.92      8.44     64.64         0 16.92 
Change Period, s                   0         6        0         6         4         6         0 6 
Phase Start Time, s            33.92     33.92        17        17     33.92     42.36        17 17 
Phase End Time, s              33.92        17        17     33.92     42.36        17        17 33.92 
Max Allow Headway, s               0         0         0      5.18      5.08         0         0 5.17 
Equiv Max Green, s                           5                  21         6         5           21 
Queue Clear Time, s                                          10.57      3.36                     3.46 
Green Exten Time, s                0         0         0      0.47      0.07         0         0 0.07 
Prob of Phase Call                                            0.99      0.89                     0.99 
Prob of Max Out                                               0.04         1                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0    889.05   1697.31    725.54         0 616.28 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3500.28         0    127.01         0   3409.39         0 616.29 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0     54.31         0    482.63         0    131.33         0 308.14 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                              L+T+R   L Pr/Pm         L           L+T+R 
Lanes in Group                     0         0         0         1         1         1         0 1 
Group Volume, veh/h                0         0         0     147.5      87.5        25         0 31.25 
Group SatFlow, vphpl               0         0         0   1498.69   1697.31    725.54         0 1540.72 
Queue Serve Time, s                0         0         0      7.11      1.36      0.58         0 0 
Cycle Clear Time, s                0         0         0      8.57      1.36      0.59         0 1.46 
Perm SatFlow, vphpl                0         0         0   1415.82     448.7    725.54         0 1363.98 
Shared SatFlow, vphpl                                      1782.18                               1456.66 
Perm Eff Green, s                  0         0         0     10.92     60.64     58.64         0 10.92 
Perm Serve Time, s                 0         0         0      9.47     45.63     58.63         0 2.36 
Perm Que Serve Time, s                                        7.11      3.56      0.57           0 
Time to first Blk, s               0         0         0      0.67         0         0         0 2.82 
Serve Time pre Blk, s                                         0.67                               1.07 
Prop Inside Lane                   0         0         0      0.59         1         1         0 0.4 
Lane Grp Capacity, vph                                      245.57    391.19    552.66           242.95 
v/c Ratio                          0         0         0       0.6      0.22      0.05         0 0.13 
Avail Capacity, veh/h                                       409.32    420.62 552.66           414.44 
I-Factor                           0         0         0         1         1      0.87         0 1 
Uniform Delay, s/veh                                          38.4       5.1      2.87           35.39 
Increm Delay, s/veh                0         0         0      3.33      0.41      0.13         0 0.34 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         41.73      5.51         3           35.72 
Group LOS                                                        D         A         A           D 
Uniform Stops, #/veh                                          0.84      0.19      0.11           0.77 
Increm Stops, #/veh                0         0         0      0.06      0.02      0.03         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                               0.9      0.21      0.15           0.8 
Uniform Queue, veh/ln                                         3.09      0.32      0.07           0.6 
Increm Queue, veh/ln               0         0         0      0.23      0.04      0.02         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0       1.8       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                         5.96      0.66      0.16           1.12 
Storage Ratio                      0         0         0       0.3      0.08      0.02         0 0.06 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                                       T           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    369.08         0         0         0    626.96         0 0 
Group SatFlow, vphpl               0   1782.18         0         0         0   1782.18         0 0 
Queue Serve Time, s                0      0.16         0         0         0        13         0 0 
Cycle Clear Time, s                0      0.16         0         0         0        13         0 0 
Lane Grp Capacity, vph                 1328.31                                  1161.2           
v/c Ratio                          0      0.28         0         0         0      0.54         0 0 
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Avail Capacity, veh/h                  1328.31                 1161.2           
I-Factor                           0         1         0         0         0      0.87         0 0 
Uniform Delay, s/veh                      0.07                                    5.38           
Increm Delay, s/veh                0      0.52         0         0         0      1.57         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      0.59                                    6.95           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                         0                                     0.2           
Increm Stops, #/veh                0      0.02         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.02                                    0.23           
Uniform Queue, veh/ln                     0.03                                    3.13           
Increm Queue, veh/ln               0      0.19         0         0         0      0.51         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0       1.8         0 1 
Back of Queue, veh/ln                      0.4                                    6.54           
Storage Ratio                      0      0.01         0         0         0      0.11         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                                     T+R           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    367.17         0         0         0    619.29         0 0 
Group SatFlow, vphpl               0    1772.4         0         0         0   1758.54         0 0 
Queue Serve Time, s                0      0.16         0         0         0     12.89         0 0 
Cycle Clear Time, s                0      0.16         0         0         0     12.89         0 0 
Prot RT SatFlow, vphpl                                                                           
Prot RT Eff Green, s                                                                             
Prop Outside Lane                  0      0.03  0      0.32         0      0.07         0 0.2 
Lane Grp Capacity, vph                 1321.04                                 1145.81           
v/c Ratio                          0      0.28         0         0         0      0.54         0 0 
Avail Capacity, veh/h                  1321.04                                 1145.81           
I-Factor                           0         1         0         0         0      0.87         0 0 
Uniform Delay, s/veh                      0.07                                     5.3           
Increm Delay, s/veh                0      0.52         0         0         0      1.59         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       0.6                                    6.89           
Group LOS                                    A                                       A           
Uniform Stops, #/veh                         0                                     0.2           
Increm Stops, #/veh                0      0.02         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.02                                    0.23           
Uniform Queue, veh/ln                     0.03                                    3.04           
Increm Queue, veh/ln               0      0.19         0         0         0      0.51         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0       1.8         0 1 
Back of Queue, veh/ln                      0.4                                    6.38           
Storage Ratio                      0      0.01         0         0         0      0.11         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.80

Intersection I-90 Ramps (SPUI) Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 210 180 130 100 90 490 100 120 710 240

Signal Information

Green
Yellow
Red

7.6 2.0 52.8 0.0 8.1 0.0
4.0 0.0 4.0 0.0 4.0 0.0
2.5 0.0 2.5 0.0 2.5 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 86 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 14.6 0.0 14.6 0.0 14.1 59.3 16.1 61.3

Change Period, (Y+Rc), s 6.5 0.0 6.5 0.0 6.5 6.5 6.5 6.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 6.2 7.8 7.8 9.5

Green Extension Time (ge), s 1.0 0.0 0.4 0.0 0.3 0.0 0.3 0.0

Phase Call Probability 1.00 0.98 0.94 0.98

Max Out Probability 0.12 0.20 0.04 0.32

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 18 7 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 263 0 163 0 113 613 0 150 888 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1648 1510 1714 1510 1697 1697 1510 1697 1697 1510

Queue Service Time (gs), s 4.2 0.0 5.8 0.0 5.8 9.4 0.0 7.5 11.6 0.0

Cycle Queue Clearance Time (gc), s 4.2 0.0 5.8 0.0 5.8 9.4 0.0 7.5 11.6 0.0

Green Ratio (g/C) 0.09 0.08 0.09 0.00 0.08 0.59 0.59 0.11 0.61 0.61

Capacity (c), veh/h 392 129 202 2 144 1990 886 182 2067 920

Volume-to-Capacity Ratio (X) 0.670 0.000 0.806 0.000 0.784 0.308 0.000 0.825 0.429 0.000

Available Capacity (ca), veh/h 664 145 343 17 330 1990 886 311 2067 920

Back of Queue (Q), veh/ln (95th percentile) 4.8 0.0 6.8 0.0 4.9 6.0 0.0 5.6 6.3 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.81 0.00 0.00 0.00 0.42 0.10 0.00 0.71 0.13 0.00

Uniform Delay (d1), s/veh 40.3 0.0 40.9 0.0 39.0 11.3 0.0 33.2 8.3 0.0

Incremental Delay (d2), s/veh 2.8 0.0 10.2 0.0 12.0 0.4 0.0 9.9 0.5 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 43.1 0.0 51.2 0.0 51.0 11.7 0.0 43.1 8.8 0.0

Level of Service (LOS) D D D B D A

Approach Delay, s/veh / LOS 43.1 D 51.2 D 17.8 B 13.8 B

Intersection Delay, s/veh / LOS 21.4 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.3 C 2.4 B 2.6 B

Bicycle LOS Score / LOS F F 1.1 A 1.3 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:19:43 PM
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This Signals text report was created on January 31, 2013 at 04:20:48

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          210      0    180    130      0    100     90    490    100    120    710    240 
Lanes                    2      0      1      1      0      1      1      2      1      1      2    1 
Bay Length, ft         150    500    150      0    150    500    300   1499    300    200   1213    300 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      1      1      1      1      1      1      1    1 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   180                  100                  100                  240    
I-Factor                     1.00                 1.00                 0.96                 0.77    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    22.0       1.0      22.0       1.0      24.0      44.0      23.0 43.0 
Yellow Change, s                    4.0       0.0       4.0       0.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.5       0.0       2.5       0.0       2.5       2.5       2.5 2.5 
Minimum Green, s                      5         1         5         1         5         5         5 5 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            86 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        262.5      0      0  162.5      0      0  112.5  612.5      0    150  887.5    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2   1800 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 
Lane Util Factor      0.97      1      1      1      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     391.89      0  16.78 201.56      0  16.78 143.54 1990.5 885.94  181.9 2067.1 920.07 
Discharge Vol, veh/h 262.5      0      0  162.5      0      0      0  612.5      0      0  887.5    0 
Prop Arriv On Green   0.09      0      0   0.09      0      0   0.12   0.51      0   0.24   0.64    0 
Apprch Vol, veh/h        0  262.5      0      0  162.5      0      0    725      0      0 1037.5    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.52      0      0   0.39    0 
Apprch Delay, s/veh      0   43.1      0      0  51.16      0      0  17.78      0      0  13.76    0 
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Apprch LOS                      D                    D                    B                    B    
Int Delay, s/veh     21.39 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s              16.15     59.29         0     14.56     14.11     61.33         0 14.56 
Change Period, s                 6.5       6.5        0       6.5       6.5       6.5         0 6.5 
Phase Start Time, s            17.06     33.21       2.5       2.5     17.06     31.17       2.5 2.5 
Phase End Time, s              33.21       2.5       2.5     17.06     31.17       2.5       2.5 17.06 
Max Allow Headway, s            5.08         0         0      4.98      5.08         0         0 4.98 
Equiv Max Green, s              16.5         5         1      15.5      17.5         5         1 15.5 
Queue Clear Time, s             9.53                          6.22       7.8                     7.8 
Green Exten Time, s             0.35         0         0      0.96       0.3         0         0 0.41 
Prob of Phase Call              0.98                             1      0.94                     0.98 
Prob of Max Out                 0.32                          0.12      0.04                     0.2 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1697.31         0         0   3296.18   1697.31         0         0 1714.29 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0   3393.27         0         0         0   3393.27         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0   1510.32   1510.32 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 1 
Group Volume, veh/h              150         0         0     262.5     112.5         0         0 162.5 
Group SatFlow, vphpl         1697.31         0         0   1648.09   1697.31         0         0 1714.29 
Queue Serve Time, s             7.53         0         0      4.22       5.8         0         0 5.8 
Cycle Clear Time, s             7.53         0         0      4.22       5.8         0         0 5.8 
Perm SatFlow, vphpl                0         0         0   1425.73         0         0         0 1439.99 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph         181.9                        391.89    143.54                     201.56 
v/c Ratio                       0.82         0         0      0.67      0.78         0         0 0.81 
Avail Capacity, veh/h         311.17                        664.31    330.03 343.24 
I-Factor                        0.77         0         0         1      0.96         0         0 1 
Uniform Delay, s/veh           33.23                         40.29     38.96                     40.92 
Increm Delay, s/veh             9.87         0         0      2.82        12         0         0 10.24 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           43.09                          43.1     50.96                     51.16 
Group LOS                          D                             D         D                     D 
Uniform Stops, #/veh             0.7                          0.77      0.81                     0.79 
Increm Stops, #/veh             0.13         0         0      0.05      0.17         0         0 0.14 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.83                          0.82      0.98                     0.93 
Uniform Queue, veh/ln           2.61                          2.53      2.27                     3.2 
Increm Queue, veh/ln             0.5         0         0      0.15      0.48         0         0 0.57 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8       1.8         0         0 1.8 
Back of Queue, veh/ln            5.6                          4.84      4.95                     6.79 
Storage Ratio                   0.71         0         0      0.81      0.42         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0     612.5         0         0         0     887.5         0 0 
Group SatFlow, vphpl               0   1696.63         0         0         0   1696.63         0 0 
Queue Serve Time, s                0      9.37         0         0         0     11.56         0 0 
Cycle Clear Time, s                0      9.37         0         0         0     11.56         0 0 
Lane Grp Capacity, vph                 1990.45         0                       2067.14         0 
v/c Ratio                          0      0.31         0         0         0      0.43         0 0 
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Avail Capacity, veh/h                  1990.45         0       2067.14         0 
I-Factor                           0      0.96         0         0         0      0.77         0 0 
Uniform Delay, s/veh                      11.3         0                           8.3         0 
Increm Delay, s/veh                0      0.39         0         0         0      0.51         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     11.69         0                          8.81         0 
Group LOS                                    B                                       A           
Uniform Stops, #/veh                      0.42       NaN                          0.31       NaN 
Increm Stops, #/veh                0      0.01         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.44       NaN                          0.32       NaN 
Uniform Queue, veh/ln                     3.22         0                          3.42         0 
Increm Queue, veh/ln               0      0.11         0         0         0      0.15         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0      1.76         1 0 
Back of Queue, veh/ln                        6         0                          6.29         0 
Storage Ratio                      0       0.1         0         0         0      0.13         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1510.32   1510.32 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0         0                             0   1510.32 
Prot RT Eff Green, s                         0         0                             0      7.61 
Prop Outside Lane                  0         1  1         0         0         1         1 0 
Lane Grp Capacity, vph                  885.94      1.68                        920.07    129.41 
v/c Ratio                          0         0         0         0         0         0         0 0 
Avail Capacity, veh/h                   885.94     16.78                        920.07    144.51 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.80

Intersection Disk Drive Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 10 10 70 50 10 50 100 580 120 90 950 10

Signal Information

Green
Yellow
Red

4.7 56.1 4.6 2.6 0.0 0.0
4.0 4.0 4.0 4.0 0.0 0.0
0.0 2.0 2.0 2.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 6

Offset, s 48 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 1 6

Case Number 9.0 10.0 1.1 3.0 1.1 4.0

Phase Duration, s 8.6 10.6 8.8 62.1 8.7 62.0

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0

Max Allow Headway (MAH), s 5.1 5.1 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 2.6 5.3 4.5 4.1

Green Extension Time (ge), s 0.0 0.0 0.2 0.0 0.0 0.0

Phase Call Probability 0.53 0.86 0.96 0.94

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 13 13 5 63 16 125 725 89 113 549 651

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1697 1711 1697 1697 1510 1697 1498 1776

Queue Service Time (gs), s 0.6 0.6 0.3 3.3 0.8 2.5 12.7 3.6 2.1 11.0 11.0

Cycle Queue Clearance Time (gc), s 0.6 0.6 0.3 3.3 0.8 2.5 12.7 3.6 2.1 11.0 11.0

Green Ratio (g/C) 0.03 0.03 0.03 0.05 0.05 0.68 0.62 0.62 0.67 0.62 0.62

Capacity (c), veh/h 50 52 44 86 87 405 2115 941 494 933 1105

Volume-to-Capacity Ratio (X) 0.251 0.239 0.113 0.726 0.187 0.309 0.343 0.094 0.228 0.589 0.589

Available Capacity (ca), veh/h 132 139 117 132 133 484 2115 941 500 933 1105

Back of Queue (Q), veh/ln (95th percentile) 0.6 0.6 0.2 3.1 0.7 1.1 8.5 2.0 1.1 4.5 5.1

Queue Storage Ratio (RQ) (95th percentile) 0.14 0.03 0.03 0.39 0.03 0.14 0.18 0.04 0.14 0.11 0.13

Uniform Delay (d1), s/veh 42.7 42.7 42.5 42.1 40.9 5.3 13.1 12.2 6.1 3.8 3.8

Incremental Delay (d2), s/veh 3.7 3.3 1.6 15.2 1.5 0.6 0.4 0.2 0.3 2.7 2.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 46.4 46.0 44.1 57.3 42.4 5.8 13.5 12.4 6.4 6.5 6.1

Level of Service (LOS) D D D E D A B B A A A

Approach Delay, s/veh / LOS 45.9 D 54.2 D 12.4 B 6.3 A

Intersection Delay, s/veh / LOS 10.8 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 2.9 C 2.3 B 2.5 B

Bicycle LOS Score / LOS 0.5 A 0.6 A 1.3 A 1.6 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:19:43 PM
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This Signals text report was created on January 31, 2013 at 04:20:55

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           10     10     70     50     10     50    100    580    120     90    950    10 
Lanes                    1      1      1      1      1      0      1      2      1      1      2    0 
Bay Length, ft         100    500    200    200    500    200    200   1213   1213    200   1000    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      1      1      2      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    66                   47                   49                    0    
I-Factor                     1.00                 1.00                 0.91                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- Pr/Pm --
Phase Splits, s                     0.0      13.0       0.0      13.0      13.0      55.0       9.0 51.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       2.0       1.0       2.0       0.0       2.0       0.0 2.0 
Minimum Green, s                      5         5         5         4         5         5         5 5 
Lead/Lag                                                                   Lead                Lead 
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            48 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         5         6         0 0 
Assigned Left-Turn Mvmt.              1         0         7         3         5         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h         12.5   12.5      5   62.5   12.5   3.75    125    725  88.75  112.5 1187.5   12.5 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1   0.84    1 
Capacity, veh/h      49.76  52.25  44.28  86.08  66.76  20.03 404.74   2115 941.39 493.85 2016.7  21.23 
Discharge Vol, veh/h     0      0      5   62.5      0      0      0      0      0      0 1187.5    0 
Prop Arriv On Green   0.03   0.03   0.03   0.05   0.05   0.05   0.17   0.44   0.35   0.07   0.83   0.83 
Apprch Vol, veh/h        0     30      0      0  78.75      0      0 938.75      0      0 1312.5    0 
Apprch Stops, #/veh      0   1.01      0      0    NaN      0      0    0.5      0      0   0.18    0 
Apprch Delay, s/veh      0  45.86      0      0  54.22      0      0  12.39      0      0   6.33    0 
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Apprch LOS                      D                    D                    B                    A    
Int Delay, s/veh     10.84 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         5         6         0 0 
Case No                          1.1         3        10         9       1.1         4         0 0 
Phase Duration, s                8.7      62.1     10.56      8.64      8.78     62.02         0 0 
Change Period, s                   4         6        6         6         4         6         0 6 
Phase Start Time, s               54      81.9        54     45.36        54     81.98        54 54 
Phase End Time, s               62.7        54     64.56        54     62.78        54        54 54 
Max Allow Headway, s            5.08         0      5.14      5.14      5.08         0         0 0 
Equiv Max Green, s                 5         5         7         7         9         5           
Queue Clear Time, s             4.09                5.27      2.65      4.46                     
Green Exten Time, s             0.04         0      0.04      0.02      0.19         0         0 0 
Prob of Phase Call              0.94                0.86      0.53      0.96                     
Prob of Max Out                    1                   1         1         1                     

Left-Turn Movement Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31         0   1697.31   1697.31   1697.31         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27   1316.23   1782.18         0   3240.23         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32    394.87   1510.32         0      34.1         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 
Left Lane Group Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Lane Assignment              L Pr/Pm                   L         L   L Pr/Pm                     
Lanes in Group                     1         0         1         1         1         0         0 0 
Group Volume, veh/h            112.5         0      62.5      12.5       125         0         0 0 
Group SatFlow, vphpl         1697.31         0   1697.31   1697.31   1697.31         0         0 0 
Queue Serve Time, s             2.09         0      3.27      0.65      2.46         0         0 0 
Cycle Clear Time, s             2.09         0      3.27      0.65      2.46         0         0 0 
Perm SatFlow, vphpl           674.88         0   1697.31   1697.31    468.88         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              56.02         0         0         0      56.1         0         0 0 
Perm Serve Time, s             43.37         0         0         0     45.03         0         0 0 
Perm Que Serve Time, s          2.47                                    3.38                     
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         1         1         0         0 0 
Lane Grp Capacity, vph        493.85               86.08     49.76    404.74                     
v/c Ratio                       0.23         0      0.73      0.25      0.31         0         0 0 
Avail Capacity, veh/h         499.51              132.01    132.01    484.31
I-Factor                           1         0         1         1      0.91         0         0 0 
Uniform Delay, s/veh            6.05                42.1     42.71      5.26                     
Increm Delay, s/veh             0.33         0     15.19       3.7      0.56         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            6.38               57.29     46.41      5.82                     
Group LOS                          A                   E         D         A                     
Uniform Stops, #/veh            0.21                0.86      0.85      0.18                     
Increm Stops, #/veh             0.02         0      0.23      0.16      0.02         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.23                1.09      1.02       0.2                     
Uniform Queue, veh/ln           0.57                1.34      0.27      0.56                     
Increm Queue, veh/ln            0.05         0      0.36      0.05      0.06         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8       1.8       1.8         0         0 0 
Back of Queue, veh/ln           1.11                3.07      0.57      1.12                     
Storage Ratio                   0.14         0      0.39      0.14      0.14         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T                   T                   T           
Lanes in Group                     0         2         0         1         0         1         0 0 
Group Volume, veh/h                0       725         0      12.5         0    549.05         0 0 
Group SatFlow, vphpl               0   1696.63         0   1782.18         0   1498.29         0 0 
Queue Serve Time, s                0     12.73         0      0.62         0     10.97         0 0 
Cycle Clear Time, s                0     12.73         0      0.62         0     10.97         0 0 
Lane Grp Capacity, vph                 2115.03         0     52.25              932.54           
v/c Ratio                          0      0.34         0      0.24         0      0.59         0 0 
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Avail Capacity, veh/h                  2115.03         0    138.61              932.54           
I-Factor                           0      0.91         0         1         0         1         0 0 
Uniform Delay, s/veh                     13.12                42.7                3.82           
Increm Delay, s/veh                0       0.4         0       3.3         0      2.72         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     13.52                  46                6.55           
Group LOS                                    B                   D                   A           
Uniform Stops, #/veh                      0.54       NaN      0.85                0.13           
Increm Stops, #/veh                0      0.01         0      0.15         0      0.05         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.55       NaN      1.01                0.18           
Uniform Queue, veh/ln                      4.9         0      0.27                1.81           
Increm Queue, veh/ln               0      0.12         0      0.05         0      0.71         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.7         1       1.8         0       1.8         0 0 
Back of Queue, veh/ln                     8.53         0      0.57                4.54           
Storage Ratio                      0      0.18         0      0.03         0      0.11         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R       T+R         R                 T+R           
Lanes in Group                     0         1         1         1         0         1         0 0 
Group Volume, veh/h                0     88.75     16.25         5         0    650.95         0 0 
Group SatFlow, vphpl               0   1510.32    1711.1   1510.32         0   1776.04         0 0 
Queue Serve Time, s                0      3.56      0.82      0.29         0     10.98         0 0 
Cycle Clear Time, s                0      3.56      0.82      0.29         0     10.98         0 0 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1  0.23         1         0      0.02         0 0 
Lane Grp Capacity, vph                  941.39     86.79     44.28             1105.43           
v/c Ratio                          0      0.09      0.19      0.11         0      0.59         0 0 
Avail Capacity, veh/h                   941.39     133.1    117.47             1105.43           
I-Factor                           0      0.91         1         1         0         1         0 0 
Uniform Delay, s/veh                      12.2     40.94     42.54                3.82           
Increm Delay, s/veh                0      0.18      1.47      1.59         0       2.3         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     12.38     42.41     44.13                6.13           
Group LOS                                    B         D         D                   A           
Uniform Stops, #/veh                      0.47      0.84      0.85                0.13           
Increm Stops, #/veh                0      0.02      0.09      0.16         0      0.04         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.5      0.92      1.01                0.18           
Uniform Queue, veh/ln                     1.05      0.34      0.11                2.15           
Increm Queue, veh/ln               0      0.05      0.04      0.02         0      0.71         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8       1.8       1.8         0       1.8         0 0 
Back of Queue, veh/ln                     1.98      0.67      0.23                5.14           
Storage Ratio                      0      0.04      0.03      0.03         0      0.13         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Lindbergh Street Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 130 10 100 20 10 40 110 1340 10 40 1150 140

Signal Information

Green
Yellow
Red

4.8 52.8 16.5 0.0 0.0 0.0
4.0 4.0 4.0 0.0 0.0 0.0
0.0 2.0 2.0 0.0 0.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 59 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 4 8 5 2 6

Case Number 8.0 8.0 1.0 4.0 6.3

Phase Duration, s 22.5 22.5 8.8 67.5 58.8

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 6.0

Max Allow Headway (MAH), s 5.2 5.2 5.1 0.0 0.0

Queue Clearance Time (gs), s 15.9 3.9 4.4

Green Extension Time (ge), s 0.6 0.1 0.1 0.0 0.0

Phase Call Probability 1.00 1.00 0.95

Max Out Probability 0.65 0.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 237 43 122 751 749 44 714 694

Adjusted Saturation Flow Rate (s), veh/h/ln 1486 1405 1697 1782 1777 352 1782 1718

Queue Service Time (gs), s 11.9 0.0 2.4 7.6 7.7 6.8 26.7 27.3

Cycle Queue Clearance Time (gc), s 13.9 1.9 2.4 7.6 7.7 6.8 26.7 27.3

Green Ratio (g/C) 0.18 0.18 0.66 0.68 0.68 0.59 0.59 0.59

Capacity (c), veh/h 336 317 279 1219 1215 286 1045 1007

Volume-to-Capacity Ratio (X) 0.704 0.137 0.438 0.616 0.617 0.154 0.684 0.689

Available Capacity (ca), veh/h 425 407 302 1219 1215 286 1045 1007

Back of Queue (Q), veh/ln (95th percentile) 9.1 1.4 1.7 3.4 3.4 1.0 15.5 15.4

Queue Storage Ratio (RQ) (95th percentile) 0.46 0.07 0.22 0.09 0.09 0.13 0.26 0.26

Uniform Delay (d1), s/veh 35.5 30.8 12.2 1.6 1.6 12.0 15.1 15.6

Incremental Delay (d2), s/veh 4.7 0.3 1.5 2.3 2.3 0.9 2.8 3.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 40.3 31.1 13.8 3.9 3.9 12.9 17.9 18.5

Level of Service (LOS) D C B A A B B B

Approach Delay, s/veh / LOS 40.3 D 31.1 C 4.7 A 18.1 B

Intersection Delay, s/veh / LOS 13.3 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.1 B 2.1 B

Bicycle LOS Score / LOS 0.9 A 0.6 A 1.8 A 1.7 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:21:42 PM
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This Signals text report was created on January 31, 2013 at 04:22:22

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h          130     10    100     20     10     40    110   1340     10     40   1150    140 
Lanes                    0      1      0      0      1      0      1      2      0      1      2    0 
Bay Length, ft           0    500      0    200    500    500    200   1000    150    200   1499    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        0      1      0      2      1      2      1      1      2      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    27                   31                    0                    9    
I-Factor                     1.00                 1.00                 1.00                 0.76    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT           LT+TH+RT 
Left-Turn Mode                       -- Perm.        -- Perm.     Pr/Pm        -- -- Perm. 
Phase Splits, s                     0.0      28.0       0.0      28.0      10.0      62.0       0.0 52.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.0       2.0       2.0       2.0       0.0       2.0       2.0 2.0 
Minimum Green, s                      5         5         5         5         5         5         5 5 
Lead/Lag                                                                   Lead                     
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       3.0 2.0 
Recall                              Min       Off       Min       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            59 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        0         2         0         4         5         6         0 8 
Assigned Left-Turn Mvmt.              0         0         0         7         5         1         0 3 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h       144.44  11.11  81.11  22.22  11.11     10 122.22 1488.9  11.11  43.97 1264.2 144.01 
SatFlow, veh/h/ln        0 1782.2      0      0 1782.2      0 1782.2 1782.2      0 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1      1    1 
Capacity, veh/h      233.4  17.23  93.16 174.56  84.36   59.3 278.77   2416  18.02 286.35 1843.3 209.12 
Discharge Vol, veh/h144.44      0      0      0      0     10      0 1488.9      0      0      0    0 
Prop Arriv On Green   0.18   0.18   0.18   0.18   0.18   0.18   0.07   0.91   0.91   0.46   0.53   0.48 
Apprch Vol, veh/h        0 236.67      0      0  43.33      0      0 1622.2      0      0 1452.2    0 
Apprch Stops, #/veh      0    0.9      0      0   0.74      0      0   0.13      0      0   0.61    0 
Apprch Delay, s/veh      0  40.28      0      0   31.1      0      0   4.68      0      0  18.06    0 
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Apprch LOS                      D                    C                    A                    B    
Int Delay, s/veh     13.32 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     0         2         0         4         5         6         0 8 
Case No                            0         4         0         8         1       6.3         0 8 
Phase Duration, s                  0     67.54         0     22.46      8.76     58.78         0 22.46 
Change Period, s                   0         6        0         6         4         6         0 6 
Phase Start Time, s            87.46     87.46        65        65     87.46      6.22        65 65 
Phase End Time, s              87.46        65        65     87.46      6.22        65        65 87.46 
Max Allow Headway, s               0         0         0      5.19      5.08         0         0 5.24 
Equiv Max Green, s                           5                  22         6         5           22 
Queue Clear Time, s                                          15.85      4.38                     3.92 
Green Exten Time, s                0         0         0      0.62      0.07         0         0 0.12 
Prob of Phase Call                                               1      0.95                     1 
Prob of Max Out                                               0.65         1                     0 

Left-Turn Movement Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Mvmt. Sat Flow, veh/h              0         0         0    907.08   1697.31    351.94         0 720.47 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3533.25         0     69.78         0   3143.54         0 360.24 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0     26.36         0    509.36         0    356.63         0 324.21 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 
Left Lane Group Data
Assigned Movement                  0         0         0         7         5         1         0 3 
Lane Assignment                                              L+T+R   L Pr/Pm         L           L+T+R 
Lanes in Group                     0         0         0         1         1         1         0 1 
Group Volume, veh/h                0         0         0    236.67    122.22     43.97         0 43.33 
Group SatFlow, vphpl               0         0         0   1486.21   1697.31    351.94         0 1404.93 
Queue Serve Time, s                0         0         0     11.94      2.38      6.78         0 0 
Cycle Clear Time, s                0         0         0     13.85      2.38      6.79         0 1.92 
Perm SatFlow, vphpl                0         0         0    1412.8    384.36    351.94         0 1324.74 
Shared SatFlow, vphpl                                      1782.18                               1345.64 
Perm Eff Green, s                  0         0         0     16.46     54.78     52.78         0 16.46 
Perm Serve Time, s                 0         0         0     14.55      25.5     52.77         0 2.61 
Perm Que Serve Time, s                                       11.94     13.28      7.33           0 
Time to first Blk, s               0         0         0      0.39         0         0         0 1.89 
Serve Time pre Blk, s                                         0.39                               1.32 
Prop Inside Lane                   0         0         0      0.61         1         1         0 0.51 
Lane Grp Capacity, vph                                      336.23    278.77    286.35           317.46 
v/c Ratio                          0         0         0       0.7      0.44      0.15         0 0.14 
Avail Capacity, veh/h                                       425.49    302.06 286.35           406.97 
I-Factor                           0         0         0         1         1      0.76         0 1 
Uniform Delay, s/veh                                         35.54     12.25     11.99           30.83 
Increm Delay, s/veh                0         0         0      4.74      1.54      0.87         0 0.28 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                                         40.28     13.79     12.86           31.1 
Group LOS                                                        D         B         B           C 
Uniform Stops, #/veh                                          0.82      0.49      0.45           0.71 
Increm Stops, #/veh                0         0         0      0.07      0.04      0.06         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                                               0.9      0.53      0.51           0.74 
Uniform Queue, veh/ln                                         4.88      0.84      0.49           0.77 
Increm Queue, veh/ln               0         0         0      0.44      0.12      0.07         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         0         0      1.71       1.8       1.8         0 1.8 
Back of Queue, veh/ln                                          9.1      1.73      1.01           1.43 
Storage Ratio                      0         0         0      0.46      0.22      0.13         0 0.07 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                                       T           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    750.71         0         0         0    714.49         0 0 
Group SatFlow, vphpl               0   1782.18         0         0         0   1782.18         0 0 
Queue Serve Time, s                0      7.64         0         0         0     26.69         0 0 
Cycle Clear Time, s                0      7.64         0         0         0     26.69         0 0 
Lane Grp Capacity, vph                 1218.61                                 1045.06           
v/c Ratio                          0      0.62         0         0         0      0.68         0 0 
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Avail Capacity, veh/h                  1218.61                 1045.06           
I-Factor                           0         1         0         0         0      0.76         0 0 
Uniform Delay, s/veh                      1.59                                   15.13           
Increm Delay, s/veh                0      2.34         0         0         0      2.78         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      3.93                                   17.92           
Group LOS                                    A                                       B           
Uniform Stops, #/veh                      0.06                                    0.56           
Increm Stops, #/veh                0      0.04         0         0         0      0.05         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.1                                     0.6           
Uniform Queue, veh/ln                     1.09                                    9.95           
Increm Queue, veh/ln               0      0.79         0         0         0      0.81         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0      1.44         0 1 
Back of Queue, veh/ln                      3.4                                   15.46           
Storage Ratio                      0      0.09         0         0         0      0.26         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     0         2         0         4         5         6         0 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                                     T+R           
Lanes in Group                     0         1         0         0         0         1         0 0 
Group Volume, veh/h                0    749.29         0         0         0    693.76         0 0 
Group SatFlow, vphpl               0   1777.43         0         0         0   1717.99         0 0 
Queue Serve Time, s                0      7.65         0         0         0     27.26         0 0 
Cycle Clear Time, s                0      7.65         0         0         0     27.26         0 0 
Prot RT SatFlow, vphpl                                                                           
Prot RT Eff Green, s                                                                             
Prop Outside Lane                  0      0.01  0      0.34         0      0.21         0 0.23 
Lane Grp Capacity, vph                 1215.38                                 1007.42           
v/c Ratio                          0      0.62         0         0         0      0.69         0 0 
Avail Capacity, veh/h                  1215.38                                 1007.42           
I-Factor                           0         1         0         0         0      0.76         0 0 
Uniform Delay, s/veh                      1.59                                   15.58           
Increm Delay, s/veh                0      2.35         0         0         0      2.95         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      3.94                                   18.53           
Group LOS                                    A                                       B           
Uniform Stops, #/veh                      0.06                                    0.57           
Increm Stops, #/veh                0      0.04         0         0         0      0.05         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.1                                    0.62           
Uniform Queue, veh/ln                     1.09                                     9.9           
Increm Queue, veh/ln               0      0.79         0         0         0      0.83         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0         1         0      1.44         0 1 
Back of Queue, veh/ln                     3.39                                   15.42           
Storage Ratio                      0      0.09         0         0         0      0.26         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 Ramps (SPUI) Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 440 210 210 220 150 1150 210 200 910 410

Signal Information

Green
Yellow
Red

10.6 3.0 43.8 0.0 13.2 0.0
4.0 0.0 4.0 0.0 4.0 0.0
2.5 0.0 2.5 0.0 2.5 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 2

Offset, s 4 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 19.7 0.0 19.7 0.0 17.1 50.3 20.0 53.2

Change Period, (Y+Rc), s 6.5 0.0 6.5 0.0 6.5 6.5 6.5 6.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 12.3 11.2 10.5 13.4

Green Extension Time (ge), s 0.9 0.0 0.4 0.0 0.2 0.0 0.2 0.0

Phase Call Probability 1.00 1.00 0.98 1.00

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 18 7 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 489 0 233 0 167 1278 0 219 996 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1648 1510 1714 1510 1697 1697 1510 1697 1697 1510

Queue Service Time (gs), s 10.3 0.0 9.2 0.0 8.5 27.4 0.0 11.4 11.5 0.0

Cycle Queue Clearance Time (gc), s 10.3 0.0 9.2 0.0 8.5 27.4 0.0 11.4 11.5 0.0

Green Ratio (g/C) 0.15 0.12 0.15 0.00 0.12 0.49 0.49 0.15 0.52 0.52

Capacity (c), veh/h 580 179 299 2 199 1650 734 255 1763 784

Volume-to-Capacity Ratio (X) 0.843 0.000 0.780 0.000 0.837 0.774 0.000 0.857 0.565 0.000

Available Capacity (ca), veh/h 664 194 343 17 255 1650 734 292 1763 784

Back of Queue (Q), veh/ln (95th percentile) 9.3 0.0 9.1 0.0 6.9 14.4 0.0 6.8 4.0 0.0

Queue Storage Ratio (RQ) (95th percentile) 1.56 0.00 0.00 0.00 0.58 0.24 0.00 0.86 0.08 0.00

Uniform Delay (d1), s/veh 37.9 0.0 37.5 0.0 35.9 18.0 0.0 38.6 6.8 0.0

Incremental Delay (d2), s/veh 9.3 0.0 10.7 0.0 15.1 2.7 0.0 5.5 0.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 47.2 0.0 48.2 0.0 51.1 20.8 0.0 44.1 7.1 0.0

Level of Service (LOS) D D D C D A

Approach Delay, s/veh / LOS 47.2 D 48.2 D 24.2 C 13.8 B

Intersection Delay, s/veh / LOS 25.5 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.3 C 3.5 D 2.6 B 2.7 B

Bicycle LOS Score / LOS F F 1.7 A 1.5 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:21:42 PM
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This Signals text report was created on January 31, 2013 at 04:22:30

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          440      0    210    210      0    220    150   1150    210    200    910    410 
Lanes                    2      0      1      1      0      1      1      2      1      1      2    1 
Bay Length, ft         150    500    150      0    150    500    300   1499    300    200   1213    300 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      0      1      1      1      1      1      1      1    1 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   210                  220                  210                  410    
I-Factor                     1.00                 1.00                 0.75                 0.22    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    22.0       1.0      22.0       1.0      20.0      45.0      22.0 47.0 
Yellow Change, s                    4.0       0.0       4.0       0.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    2.5       0.0       2.5       0.0       2.5       2.5       2.5 2.5 
Minimum Green, s                      5         1         5         1         5         5         5 5 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                             4 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       488.89      0      0 233.33      0      0 166.67 1277.8      0  218.8 995.56    0 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2   1800 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 1782.2 
Lane Util Factor      0.97      1      1      1      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     579.84      0  16.78 299.31      0  16.78 199.13 1650.1 734.46 255.35 1762.5 784.49 
Discharge Vol, veh/h488.89      0      0 233.33      0      0      0 1277.8      0      0 995.56    0 
Prop Arriv On Green   0.15      0      0   0.15      0      0   0.18   0.51      0   0.12   0.75    0 
Apprch Vol, veh/h        0 488.89      0      0 233.33      0      0 1444.4      0      0 1214.4    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.66      0      0   0.35    0 
Apprch Delay, s/veh      0  47.22      0      0  48.17      0      0  24.25      0      0  13.79    0 
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Apprch LOS                      D                    D                    C                    B    
Int Delay, s/veh     25.46 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s              20.04     50.27         0     19.69     17.06     53.25         0 19.69 
Change Period, s                 6.5       6.5        0       6.5       6.5       6.5         0 6.5 
Phase Start Time, s            30.19     50.23      10.5      10.5     30.19     47.25      10.5 10.5 
Phase End Time, s              50.23      10.5      10.5     30.19     47.25      10.5      10.5 30.19 
Max Allow Headway, s            5.08         0         0      4.98      5.08         0         0 4.98 
Equiv Max Green, s              15.5         5         1      15.5      13.5         5         1 15.5 
Queue Clear Time, s            13.38                         12.28     10.53                     11.18 
Green Exten Time, s             0.22         0         0      0.92       0.2         0         0 0.43 
Prob of Phase Call                 1                             1      0.98                     1 
Prob of Max Out                    1                             1         1                     1 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1697.31         0         0   3296.18   1697.31         0         0 1714.29 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0   3393.27         0         0         0   3393.27         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1510.32   1510.32         0         0   1510.32   1510.32 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 1 
Group Volume, veh/h            218.8         0         0    488.89    166.67         0         0 233.33 
Group SatFlow, vphpl         1697.31         0         0   1648.09   1697.31         0         0 1714.29 
Queue Serve Time, s            11.38         0         0     10.28      8.53         0         0 9.18 
Cycle Clear Time, s            11.38         0         0     10.28      8.53         0         0 9.18 
Perm SatFlow, vphpl                0         0         0   1425.73         0         0         0 1439.99 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph        255.35                        579.84    199.13                     299.31 
v/c Ratio                       0.86         0         0      0.84      0.84         0         0 0.78 
Avail Capacity, veh/h         292.31                        664.31     254.6 343.24 
I-Factor                        0.22         0         0         1      0.75         0         0 1 
Uniform Delay, s/veh           38.64                         37.87     35.92                     37.48 
Increm Delay, s/veh             5.48         0         0      9.35     15.14         0         0 10.69 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           44.12                         47.22     51.06                     48.17 
Group LOS                          D                             D         D                     D 
Uniform Stops, #/veh            0.86                          0.77      0.76                     0.76 
Increm Stops, #/veh             0.07         0         0      0.12       0.2         0         0 0.15 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.93                          0.89      0.96                     0.91 
Uniform Queue, veh/ln            4.7                          4.69      3.18                     4.43 
Increm Queue, veh/ln            0.39         0         0      0.75      0.84         0         0 0.89 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor            1.34         0         0       1.7      1.71         0         0 1.71 
Back of Queue, veh/ln            6.8                          9.27      6.88                     9.11 
Storage Ratio                   0.86         0         0      1.56      0.58         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0   1277.78         0         0         0    995.56         0 0 
Group SatFlow, vphpl               0   1696.63         0         0         0   1696.63         0 0 
Queue Serve Time, s                0     27.42         0         0         0     11.46         0 0 
Cycle Clear Time, s                0     27.42         0         0         0     11.46         0 0 
Lane Grp Capacity, vph                 1650.13         0                       1762.53         0 
v/c Ratio                          0      0.77         0         0         0      0.56         0 0 
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Avail Capacity, veh/h                  1650.13         0       1762.53         0 
I-Factor                           0      0.75         0         0         0      0.22         0 0 
Uniform Delay, s/veh                        18         0                          6.84         0 
Increm Delay, s/veh                0      2.75         0         0         0      0.29         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     20.75         0                          7.13         0 
Group LOS                                    C                                       A           
Uniform Stops, #/veh                      0.58       NaN                          0.21       NaN 
Increm Stops, #/veh                0      0.04         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.62       NaN                          0.22       NaN 
Uniform Queue, veh/ln                     9.28         0                          2.66         0 
Increm Queue, veh/ln               0      0.63         0         0         0      0.07         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.45         1         0         0      1.46         1 0 
Back of Queue, veh/ln                    14.39         0                          3.99         0 
Storage Ratio                      0      0.24         0         0         0      0.08         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1510.32   1510.32         0         0   1510.32   1510.32 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0         0                             0   1510.32 
Prot RT Eff Green, s                         0         0                             0     10.56 
Prop Outside Lane                  0         1  1         0         0         1         1 0 
Lane Grp Capacity, vph                  734.46      1.68                        784.49    178.87 
v/c Ratio                          0         0         0         0         0         0         0 0 
Avail Capacity, veh/h                   734.46     16.78                        784.49    193.97 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT



HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Disk Drive Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_Haines.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 30 60 210 390 30 80 200 1200 410 60 920 20

Signal Information

Green
Yellow
Red

4.1 3.9 33.0 22.0 5.0 0.0
4.0 0.0 4.0 4.0 4.0 0.0
0.0 0.0 2.0 2.0 2.0 0.0

1 3 4

6 7 8

Cycle, s 90.0 Reference Phase 6

Offset, s 49 Reference Point End

Uncoordinated No Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 8 4 5 2 1 6

Case Number 9.0 10.0 1.1 3.0 1.1 4.0

Phase Duration, s 11.0 28.0 12.0 42.9 8.1 39.0

Change Period, (Y+Rc), s 6.0 6.0 4.0 6.0 4.0 6.0

Max Allow Headway (MAH), s 5.2 5.1 5.1 0.0 5.1 0.0

Queue Clearance Time (gs), s 7.0 24.0 8.2 4.2

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0

Phase Call Probability 0.99 1.00 1.00 0.81

Max Out Probability 1.00 1.00 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 33 67 84 433 56 222 1333 187 67 460 584

Adjusted Saturation Flow Rate (s), veh/h/ln 1697 1782 1510 1697 1662 1697 1697 1510 1697 1394 1771

Queue Service Time (gs), s 1.7 3.3 5.0 22.0 2.4 6.2 34.3 8.4 2.2 27.1 27.1

Cycle Queue Clearance Time (gc), s 1.7 3.3 5.0 22.0 2.4 6.2 34.3 8.4 2.2 27.1 27.1

Green Ratio (g/C) 0.06 0.06 0.06 0.24 0.24 0.52 0.41 0.41 0.41 0.37 0.37

Capacity (c), veh/h 94 99 84 415 406 267 1393 620 167 511 649

Volume-to-Capacity Ratio (X) 0.354 0.673 1.006 1.044 0.137 0.833 0.957 0.301 0.400 0.899 0.899

Available Capacity (ca), veh/h 94 99 84 415 406 267 1393 620 184 511 649

Back of Queue (Q), veh/ln (95th percentile) 1.4 3.5 7.5 22.1 1.7 5.4 18.8 5.0 1.6 15.1 17.6

Queue Storage Ratio (RQ) (95th percentile) 0.35 0.17 0.94 2.79 0.08 0.69 0.39 0.10 0.20 0.38 0.44

Uniform Delay (d1), s/veh 40.9 41.7 42.5 34.0 26.6 21.7 25.5 20.8 21.7 21.5 21.5

Incremental Delay (d2), s/veh 3.2 18.3 100.0 56.2 0.2 11.5 9.8 0.6 2.2 21.3 17.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 44.1 60.0 142.5 90.2 26.8 33.1 35.3 21.5 23.9 42.8 39.2

Level of Service (LOS) D E F F C C D C C D D

Approach Delay, s/veh / LOS 94.9 F 83.0 F 33.6 C 39.8 D

Intersection Delay, s/veh / LOS 45.6 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.3 C 2.9 C 2.4 B 2.6 B

Bicycle LOS Score / LOS 0.8 A 1.3 A 1.9 A 1.4 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:21:42 PM
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This Signals text report was created on January 31, 2013 at 04:22:38

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         90 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           30     60    210    390     30     80    200   1200    410     60    920    20 
Lanes                    1      1      1      1      1      0      1      2      1      1      2    0 
Bay Length, ft         100    500    200    200    500    200    200   1213   1213    200   1000    0 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        1      1      1      1      1      2      1      1      1      1      1    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      4      4      4      4      4    4 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   134                   60                  242                    1    
I-Factor                     1.00                 1.00                 0.51                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                                 LT+TH+RT            LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                       -- Split        -- Split     Pr/Pm        -- Pr/Pm --
Phase Splits, s                     0.0      11.0       0.0      28.0      12.0      42.0       9.0 39.0 
Yellow Change, s                    4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Red Clearance, s                    1.0       2.0       1.0       2.0       0.0       2.0       0.0 2.0 
Minimum Green, s                      5         5         5         4         5         5         5 5 
Lead/Lag                                                                   Lead                Lead 
Passage Time, s                     2.0       4.0       2.0       4.0       4.0       2.0       4.0 2.0 
Recall                              Off       Off       Off       Off       Off       Min       Off Min 
Dual Entry                           No        No        No        No        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      90 
Offset, s                            49 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                        No 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         8         5         6         0 0 
Assigned Left-Turn Mvmt.              1         0         7         3         5         0         0 0 
Assigned Through Mvmt.                0         2         4         8         0         6         0 0 
Assigned Right-Turn Mvmt.             0        12        14        18         0        16         0 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         90 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        33.33  66.67  84.44 433.33  33.33  22.22 222.22 1333.3 186.67  66.67 1022.2  21.11 
SatFlow, veh/h/ln   1782.2 1782.2 1782.2 1782.2 1782.2      0 1782.2 1782.2 1782.2 1782.2 1782.2    0 
Lane Util Factor         1      1      1      1      1      1      1   0.95      1      1   0.78    1 
Capacity, veh/h       94.3  99.01  83.91  414.9 243.83 162.55 266.78 1392.9 619.98 166.55   1137  23.48 
Discharge Vol, veh/h     0      0  83.91  414.9      0      0      0      0      0      0 1022.2    0 
Prop Arriv On Green   0.06   0.06   0.06   0.24   0.24   0.24      0   0.42   0.32   0.06   0.49   0.49 
Apprch Vol, veh/h        0 184.44      0      0 488.89      0      0 1742.2      0      0   1110    0 
Apprch Stops, #/veh      0   1.49      0      0    NaN      0      0   0.85      0      0   0.83    0 
Apprch Delay, s/veh      0   94.9      0      0  83.04      0      0  33.57      0      0   39.8    0 
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Apprch LOS                      F                    F                    C                    D    
Int Delay, s/veh      45.6 
Int LOS                  D 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         8         5         6         0 0 
Case No                          1.1         3        10         9       1.1         4         0 0 
Phase Duration, s               8.06     42.94        28        11        12        39         0 0 
Change Period, s                   4         6        6         6         4         6         0 6 
Phase Start Time, s               55     12.06        55        44        55        16        55 55 
Phase End Time, s              63.06        55        83        55        67        55        55 55 
Max Allow Headway, s            5.08         0      5.15      5.22      5.08         0         0 0 
Equiv Max Green, s                 5         5        22         5         8         5           
Queue Clear Time, s             4.16                  24         7       8.2                     
Green Exten Time, s             0.01         0         0         0         0         0         0 0 
Prob of Phase Call              0.81                   1      0.99         1                     
Prob of Max Out                    1                   1         1         1                     

Left-Turn Movement Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Mvmt. Sat Flow, veh/h        1697.31         0   1697.31   1697.31   1697.31         0         0 0 

Through Movement Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Mvmt. Sat Flow, veh/h              0   3393.27    997.49   1782.18         0   3100.83         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Mvmt. Sat Flow, veh/h              0   1510.32    664.99   1510.32         0     64.04         0 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 
Left Lane Group Data
Assigned Movement                  1         0         7         3         5         0         0 0 
Lane Assignment              L Pr/Pm                   L         L   L Pr/Pm                     
Lanes in Group                     1         0         1         1         1         0         0 0 
Group Volume, veh/h            66.67         0    433.33     33.33    222.22         0         0 0 
Group SatFlow, vphpl         1697.31         0   1697.31   1697.31   1697.31         0         0 0 
Queue Serve Time, s             2.16         0        22       1.7       6.2         0         0 0 
Cycle Clear Time, s             2.16         0        22       1.7       6.2         0         0 0 
Perm SatFlow, vphpl           345.23         0   1697.31   1697.31     543.9         0         0 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                 33         0         0         0     38.89         0         0 0 
Perm Serve Time, s              2.62         0         0         0      5.94         0         0 0 
Perm Que Serve Time, s          2.62                                    5.94                     
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         1         1         0         0 0 
Lane Grp Capacity, vph        166.55               414.9      94.3    266.78                     
v/c Ratio                        0.4         0      1.04      0.35      0.83         0         0 0 
Avail Capacity, veh/h         184.35               414.9      94.3    266.78
I-Factor                           1         0         1         1      0.51         0         0 0 
Uniform Delay, s/veh           21.71                  34     40.94     21.68                     
Increm Delay, s/veh              2.2         0     56.25      3.18     11.46         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           23.91               90.25     44.12     33.14                     
Group LOS                          C                   F         D         C                     
Uniform Stops, #/veh             0.7                0.84      0.84      0.77                     
Increm Stops, #/veh             0.06         0       0.6       0.1      0.15         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.76                1.44      0.94      0.93                     
Uniform Queue, veh/ln           0.78                8.69       0.7      2.46                     
Increm Queue, veh/ln             0.1         0      6.48      0.08      0.85         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0      1.46       1.8      1.64         0         0 0 
Back of Queue, veh/ln           1.58               22.11      1.41      5.45                     
Storage Ratio                    0.2         0      2.79      0.35      0.69         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0      4.61         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0      0.26         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Thru Lane Group Data
Assigned Movement                  0         2         4         8         0         6         0 0 
Lane Assignment                              T                   T                   T           
Lanes in Group                     0         2         0         1         0         1         0 0 
Group Volume, veh/h                0   1333.33         0     66.67         0    459.61         0 0 
Group SatFlow, vphpl               0   1696.63         0   1782.18         0   1394.22         0 0 
Queue Serve Time, s                0     34.32         0       3.3         0     27.06         0 0 
Cycle Clear Time, s                0     34.32         0       3.3         0     27.06         0 0 
Lane Grp Capacity, vph                 1392.91         0     99.01              511.21           
v/c Ratio                          0      0.96         0      0.67         0       0.9         0 0 
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Avail Capacity, veh/h                  1392.91         0     99.01              511.21           
I-Factor                           0      0.51         0         1         0         1         0 0 
Uniform Delay, s/veh                     25.54                41.7               21.48           
Increm Delay, s/veh                0      9.79         0     18.26         0     21.34         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     35.33               59.96               42.82           
Group LOS                                    D                   E                   D           
Uniform Stops, #/veh                      0.75       NaN      0.85                 0.6           
Increm Stops, #/veh                0      0.11         0       0.3         0      0.26         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.86       NaN      1.15                0.86           
Uniform Queue, veh/ln                    12.49         0      1.42                6.88           
Increm Queue, veh/ln               0      1.89         0       0.5         0      3.03         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.31         1       1.8         0      1.52         0 0 
Back of Queue, veh/ln                    18.83         0      3.46               15.08           
Storage Ratio                      0      0.39         0      0.17         0      0.38         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         8         5         6         0 0 

Right Lane Group Data
Assigned Movement                  0        12        14        18         0        16         0 0 
Lane Assignment                              R       T+R         R                 T+R           
Lanes in Group                     0         1         1         1         0         1         0 0 
Group Volume, veh/h                0    186.67     55.56     84.44         0    583.72         0 0 
Group SatFlow, vphpl               0   1510.32   1662.48   1510.32         0   1770.65         0 0 
Queue Serve Time, s                0      8.36      2.35         5         0     27.06         0 0 
Cycle Clear Time, s                0      8.36      2.35         5         0     27.06         0 0 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1  0.4         1         0      0.04         0 0 
Lane Grp Capacity, vph                  619.98     406.4     83.91              649.25           
v/c Ratio                          0       0.3      0.14      1.01         0       0.9         0 0 
Avail Capacity, veh/h                   619.98     406.4     83.91              649.25           
I-Factor                           0      0.51         1         1         0         1         0 0 
Uniform Delay, s/veh                     20.85     26.58      42.5               21.48           
Increm Delay, s/veh                0      0.64      0.22    100.02         0     17.76         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     21.48     26.79    142.52               39.24           
Group LOS                                    C         C         F                   D           
Uniform Stops, #/veh                      0.62      0.65      0.87                 0.6           
Increm Stops, #/veh                0      0.02      0.02       1.1         0      0.22         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.64      0.67      1.97                0.82           
Uniform Queue, veh/ln                     2.87      0.91      1.82                8.76           
Increm Queue, veh/ln               0      0.11      0.02      2.33         0       3.2         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.68       1.8       1.8         0      1.47         0 0 
Back of Queue, veh/ln                     5.01      1.68      7.48               17.63           
Storage Ratio                      0       0.1      0.08      0.94         0      0.44         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0      0.13         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0      0.25         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.83

Intersection Eglin St Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 25 20 20 30 40 30 45 250 40 45 480 75

Signal Information

Green
Yellow
Red

3.5 40.0 2.4 0.3 9.1 0.0
3.2 3.9 3.2 0.0 3.2 0.0
2.3 2.5 2.3 0.0 2.5 0.0

1 3 4

6 7 8

Cycle, s 78.3 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0

Phase Duration, s 7.9 14.8 8.2 15.1 9.0 46.4 9.0 46.4

Change Period, (Y+Rc), s 5.5 5.7 5.5 5.7 5.5 6.4 5.5 6.4

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.0 5.1 5.0

Queue Clearance Time (gs), s 3.2 3.0 3.5 3.9 3.2 6.2 3.2 10.0

Green Extension Time (ge), s 0.0 0.1 0.1 0.2 0.1 1.9 0.1 4.2

Phase Call Probability 0.48 0.91 0.54 0.92 0.69 1.00 0.69 1.00

Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 30 24 2 36 48 4 54 173 168 54 578 48

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1681 1765 1496 1681 1765 1693 1681 1680 1496

Queue Service Time (gs), s 1.2 1.0 0.1 1.5 1.9 0.2 1.2 4.2 4.2 1.2 8.0 1.3

Cycle Queue Clearance Time (gc), s 1.2 1.0 0.1 1.5 1.9 0.2 1.2 4.2 4.2 1.2 8.0 1.3

Green Ratio (g/C) 0.15 0.12 0.12 0.15 0.12 0.12 0.55 0.51 0.51 0.55 0.51 0.51

Capacity (c), veh/h 272 204 173 293 211 179 491 901 864 639 1715 764

Volume-to-Capacity Ratio (X) 0.111 0.118 0.014 0.123 0.228 0.020 0.110 0.192 0.195 0.085 0.337 0.063

Available Capacity (ca), veh/h 542 563 477 556 563 477 739 901 864 886 1715 764

Back of Queue (Q), veh/ln (95th percentile) 0.9 0.7 0.1 1.1 1.5 0.1 0.7 2.7 2.7 0.7 4.8 0.7

Queue Storage Ratio (RQ) (95th percentile) 0.09 0.04 0.01 0.11 0.08 0.01 0.06 0.07 0.07 0.05 0.11 0.07

Uniform Delay (d1), s/veh 29.1 31.1 30.7 28.6 31.2 30.4 8.5 10.4 10.4 8.1 11.3 9.7

Incremental Delay (d2), s/veh 0.3 0.4 0.0 0.3 0.8 0.1 0.1 0.5 0.5 0.1 0.5 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 29.3 31.4 30.7 28.9 32.0 30.5 8.6 10.9 10.9 8.2 11.8 9.8

Level of Service (LOS) C C C C C C A B B A B A

Approach Delay, s/veh / LOS 30.3 C 30.7 C 10.6 B 11.4 B

Intersection Delay, s/veh / LOS 13.4 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.9 C 3.0 C 2.4 B 2.4 B

Bicycle LOS Score / LOS 0.6 A 0.6 A 0.8 A 1.0 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:11:18 PM
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This Signals text report was created on January 31, 2013 at 04:12:46

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      78.35 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           25     20     20     30     40     30     45    250     40     45    480    75 
Lanes                    1      1      1      1      1      1      1      2      0      1      2    1 
Bay Length, ft         250    500    200    250    500    350    300   1000    150    350   1073    275 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    18                   27                    7                   35    
I-Factor                     1.00                 1.00                 1.00                 0.96    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT  LT+TH+RT        LT  LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                    15.0      25.0      15.0      25.0      15.0      40.0      15.0 40.0 
Yellow Change, s                    3.2       3.2       3.2       3.2       3.2       3.9       3.2 3.9 
Red Clearance, s                    2.3       2.5       2.3       2.5       2.3       2.5       2.3 2.5 
Minimum Green, s                      5        10         5        10         5        15         5 15 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      78.35 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        30.12   24.1   2.41  36.14  48.19   3.61  54.22  301.2  39.76  54.22 578.31  48.19 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7      0 1764.7 1764.7 1764.7 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1   0.95    1 
Capacity, veh/h      271.6 204.02  172.9 292.99 211.21 178.99 491.36 1561.2 204.03 638.74 1715.4 763.52 
Discharge Vol, veh/h 30.12      0      0      0      0   3.61      0  301.2      0      0      0    0 
Prop Arriv On Green   0.03   0.12   0.12   0.03   0.12   0.12   0.04   0.51   0.51   0.04   0.51   0.51 
Apprch Vol, veh/h        0  56.63      0      0  87.95      0      0 395.18      0      0 680.72    0 
Apprch Stops, #/veh      0   0.78      0      0   0.79      0      0   0.42      0      0   0.43    0 
Apprch Delay, s/veh      0  30.29      0      0  30.66      0      0  10.58      0      0  11.42    0 
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Apprch LOS                      C                    C                    B                    B    
Int Delay, s/veh     13.41 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         4       1.1         3       1.1         3       1.1 3 
Phase Duration, s               8.96      46.4      7.91     15.08      8.96      46.4      8.22 14.76 
Change Period, s                 5.5       6.4       5.5       5.7       5.5       6.4       5.5 5.7 
Max Allow Headway, s            5.08      5.03      5.14      5.07      5.08      5.01      5.14 5.07 
Max Green Setting, s              15        40        15        25        15        40        15 25 
Queue Clear Time, s             3.16      6.24      3.22      3.94      3.16      9.97      3.46 2.96 
Green Exten Time, s             0.12      1.91      0.05      0.17      0.12      4.23      0.06 0.06 
Prob of Phase Call              0.69         1      0.48      0.92      0.69         1      0.54 0.91 
Prob of Max Out                    0         0         0         0         0         0         0 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1680.67         0   1680.67         0   1680.67         0   1680.67 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3057.85         0   1764.71         0      3360         0 1764.71 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    399.63         0   1495.51         0   1495.51         0 1495.51 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm             L Pr/Pm             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         1         0         1         0         1 0 
Group Volume, veh/h            54.22         0     30.12         0     54.22         0     36.14 0 
Group SatFlow, vphpl         1680.67         0   1680.67         0   1680.67         0   1680.67 0 
Queue Serve Time, s             1.16         0      1.22         0      1.16         0      1.46 0 
Cycle Clear Time, s             1.16         0      1.22         0      1.16         0      1.46 0 
Perm SatFlow, vphpl           1035.3         0   1347.18         0    795.62         0   1378.36 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                 40         0      9.06         0        40         0      9.38 0 
Perm Serve Time, s             35.76         0      7.45         0     32.02         0      8.11 0 
Perm Que Serve Time, s          0.23                0.04                0.58                0.03 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        638.74               271.6              491.36              292.99 
v/c Ratio                       0.08         0      0.11         0      0.11         0      0.12 0 
Avail Capacity, veh/h         886.17              541.76               738.8              556.31 
I-Factor                        0.96         0         1         0         1         0         1 0 
Uniform Delay, s/veh            8.15               29.09                8.46 28.63 
Increm Delay, s/veh             0.08         0      0.25         0      0.14         0      0.27 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            8.22               29.34                 8.6                28.9 
Group LOS                          A                   C                   A                   C 
Uniform Stops, #/veh            0.35                0.74                0.35                0.74 
Increm Stops, #/veh             0.01         0      0.03         0      0.02         0      0.03 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.36                0.77                0.37                0.76 
Uniform Queue, veh/ln           0.36                0.48                0.36                0.57 
Increm Queue, veh/ln            0.01         0      0.02         0      0.02         0      0.02 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln           0.66                0.89                0.67                1.06 
Storage Ratio                   0.05         0      0.09         0      0.06         0      0.11 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         1         0         2         0 1 
Group Volume, veh/h                0    172.55         0     48.19         0    578.31         0 24.1 
Group SatFlow, vphpl               0   1764.71         0   1764.71         0      1680         0 1764.71 
Queue Serve Time, s                0      4.16         0      1.94         0      7.97         0 0.96 
Cycle Clear Time, s                0      4.16         0      1.94         0      7.97         0 0.96 
Lane Grp Capacity, vph                  900.96              211.21             1715.42           204.02 
v/c Ratio                          0      0.19         0      0.23         0      0.34         0 0.12 
Avail Capacity, veh/h                   900.96               563.1             1715.42           563.1 
I-Factor                           0         1         0         1         0      0.96         0 1 
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Uniform Delay, s/veh                      10.4               31.21               11.34           31.06 
Increm Delay, s/veh                0      0.47         0      0.77         0      0.51         0 0.36 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     10.87               31.98               11.85           31.43 
Group LOS                                    B                   C                   B           C 
Uniform Stops, #/veh                      0.39                0.77                0.42           0.76 
Increm Stops, #/veh                0      0.03         0      0.04         0      0.02         0 0.04 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.42                0.81                0.44           0.8 
Uniform Queue, veh/ln                      1.4                 0.8                2.57           0.4 
Increm Queue, veh/ln               0      0.12         0      0.05         0      0.12         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     2.74                1.52                4.85           0.75 
Storage Ratio                      0      0.07         0      0.08         0      0.11         0 0.04 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                   R                   R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    168.41         0      3.61         0     48.19         0 2.41 
Group SatFlow, vphpl               0   1692.77         0   1495.51         0   1495.51         0 1495.51 
Queue Serve Time, s                0      4.24         0      0.17         0      1.28         0 0.11 
Cycle Clear Time, s                0      4.24         0      0.17         0      1.28         0 0.11 
Prot RT SatFlow, vphpl                                           0                   0           0 
Prot RT Eff Green, s                                             0                   0           0 
Prop Outside Lane                  0      0.24         0         1         0         1         0 1 
Lane Grp Capacity, vph                  864.24              178.99              763.52           172.9 
v/c Ratio                          0      0.19  0      0.02         0      0.06         0 0.01 
Avail Capacity, veh/h                   864.24               477.2              763.52           477.2 
I-Factor                           0         1         0         1         0      0.96         0 1 
Uniform Delay, s/veh                     10.42               30.43                 9.7           30.69 
Increm Delay, s/veh                0       0.5         0      0.06         0      0.15         0 0.05 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     10.93                30.5                9.85           30.73 
Group LOS                                    B                   C                   A           C 
Uniform Stops, #/veh                      0.39                0.75                0.37           0.75 
Increm Stops, #/veh                0      0.03         0      0.04         0      0.03         0 0.04 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.43                0.79                 0.4           0.79 
Uniform Queue, veh/ln                     1.38                0.06                0.37           0.04 
Increm Queue, veh/ln               0      0.12         0         0         0      0.03         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     2.69                0.11                0.72           0.07 
Storage Ratio                      0      0.07         0      0.01         0      0.07         0 0.01 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.83

Intersection I-90 Ramps (SPUI) Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 65 260 210 10 95 120 90 10 130 40

Signal Information

Green
Yellow
Red

0.7 3.2 16.8 0.0 4.7 0.0
4.5 0.0 4.5 0.0 4.5 0.0
1.0 0.0 1.0 0.0 1.0 0.0

1 3 4

6 7 8

Cycle, s 41.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 10.2 0.0 10.2 0.0 9.4 25.5 6.2 22.3

Change Period, (Y+Rc), s 5.5 0.0 5.5 0.0 5.5 5.5 5.5 5.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 4.0 5.1 4.0

Queue Clearance Time (gs), s 2.0 2.2 4.9 3.0 2.3 3.3

Green Extension Time (ge), s 0.3 0.0 1.3 0.0 0.4 0.4 0.0 0.4

Phase Call Probability 0.60 0.95 0.74 1.00 0.13 1.00

Max Out Probability 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 14 3 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 78 0 253 0 114 145 0 12 157 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1585 1453 1585 1453 1633 1632 1453 1633 1632 1453

Queue Service Time (gs), s 0.0 0.0 0.2 0.0 2.9 1.0 0.0 0.3 1.3 0.0

Cycle Queue Clearance Time (gc), s 0.0 0.0 0.2 0.0 2.9 1.0 0.0 0.3 1.3 0.0

Green Ratio (g/C) 0.11 0.09 0.11 0.02 0.09 0.48 0.48 0.02 0.40 0.40

Capacity (c), veh/h 571 138 571 26 151 1558 694 26 1307 582

Volume-to-Capacity Ratio (X) 0.137 0.000 0.443 0.000 0.756 0.093 0.000 0.472 0.120 0.000

Available Capacity (ca), veh/h 1651 169 1651 57 779 1558 694 585 1307 582

Back of Queue (Q), veh/ln (95th percentile) 0.5 0.0 1.6 0.0 2.4 0.4 0.0 0.4 0.6 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.03 0.00 0.08 0.00 0.17 0.01 0.00 0.03 0.02 0.00

Uniform Delay (d1), s/veh 18.3 0.0 18.3 0.0 18.5 6.0 0.0 20.4 7.9 0.0

Incremental Delay (d2), s/veh 0.2 0.0 0.8 0.0 10.3 0.1 0.0 17.7 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 18.5 0.0 19.1 0.0 28.8 6.1 0.0 38.2 8.1 0.0

Level of Service (LOS) B B C A D A

Approach Delay, s/veh / LOS 18.5 B 19.1 B 16.1 B 10.2 B

Intersection Delay, s/veh / LOS 16.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.0 C 2.4 B 2.8 C

Bicycle LOS Score / LOS F F 0.7 A 0.6 A
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This Signals text report was created on January 31, 2013 at 04:12:59

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      41.89 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           65      0    260    210      0     10     95    120     90     10    130    40 
Lanes                    2      0      1      2      0      1      1      2      1      1      2    1 
Bay Length, ft         500    500    500    500    500    500    375   1073    500    350    851    450 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        5      5      5      5      5      5      5      5      5      5      5    5 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   260                   10                   90                   40    
I-Factor                     1.00                 1.00                 0.99                 0.98    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    19.0       1.0      19.0       1.0      20.0      20.0      15.0 15.0 
Yellow Change, s                    4.5       0.0       4.5       0.0       4.5       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.0       1.0       0.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         1         5         1         5         7         5 7 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       3.0       4.0 3.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False      True False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      41.89 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        78.31      0      0 253.01      0      0 114.46 144.58      0  12.05 156.63    0 
SatFlow, veh/h/ln   1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 1714.3 
Lane Util Factor      0.97      1      1   0.97      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     571.38      0  20.32 571.38      0  20.32  151.4 1558.2 693.56  25.54 1306.6 581.57 
Discharge Vol, veh/h 78.31      0      0 253.01      0      0      0 144.58      0      0 156.63    0 
Prop Arriv On Green   0.11      0      0   0.11      0      0   0.09   0.48      0   0.02    0.4    0 
Apprch Vol, veh/h        0  78.31      0      0 253.01      0      0 259.04      0      0 168.67    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.68      0      0   0.59    0 
Apprch Delay, s/veh      0  18.45      0      0  19.07      0      0  16.14      0      0  10.24    0 
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Apprch LOS                      B                    B                    B                    B    
Int Delay, s/veh     16.04 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s               6.15      25.5         0     10.24      9.38     22.27         0 10.24 
Change Period, s                 5.5       5.5        0       5.5       5.5       5.5         0 5.5 
Max Allow Headway, s            5.08      3.98         0      4.98      5.08      3.98         0 4.98 
Max Green Setting, s              15        20         1        19        20        15         1 19 
Queue Clear Time, s             2.31      3.01                2.17      4.87      3.27           2 
Green Exten Time, s             0.01      0.42         0      1.27      0.41      0.38         0 0.28 
Prob of Phase Call              0.13         1                0.95      0.74         1           0.6 
Prob of Max Out                    0         0                   0         0         0           0 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1632.65         0         0   3170.61   1632.65         0         0 3170.61 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0      3264         0         0         0      3264         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1452.78   1452.78         0         0   1452.78   1452.78 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 2 
Group Volume, veh/h            12.05         0         0    253.01    114.46         0         0 78.31 
Group SatFlow, vphpl         1632.65         0         0   1585.31   1632.65         0         0 1585.31 
Queue Serve Time, s             0.31         0         0      0.17      2.87         0         0 0 
Cycle Clear Time, s             0.31         0         0      0.17      2.87         0         0 0 
Perm SatFlow, vphpl                0         0         0   1371.42         0         0         0 1371.42 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph         25.54                        571.38     151.4                     571.38 
v/c Ratio                       0.47         0         0      0.44      0.76         0         0 0.14 
Avail Capacity, veh/h         584.57                       1650.76    779.43                     1650.76 
I-Factor                        0.98         0         0         1      0.99         0         0 1 
Uniform Delay, s/veh           20.45                          18.3     18.54 18.3 
Increm Delay, s/veh            17.72         0         0      0.77     10.27         0         0 0.15 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           38.16                         19.07     28.81                     18.45 
Group LOS                          D                             B         C                     B 
Uniform Stops, #/veh            0.85                          0.74      0.81                     0.74 
Increm Stops, #/veh             0.45         0         0      0.02      0.16         0         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                 1.3                          0.76      0.97                     0.75 
Uniform Queue, veh/ln            0.1                          0.83       0.9                     0.26 
Increm Queue, veh/ln            0.13         0         0      0.06      0.43         0         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8       1.8         0         0 1.8 
Back of Queue, veh/ln           0.41                           1.6      2.39                     0.48 
Storage Ratio                   0.03         0         0      0.08      0.17         0         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    144.58         0         0         0    156.63         0 0 
Group SatFlow, vphpl               0      1632         0         0         0      1632         0 0 
Queue Serve Time, s                0      1.01         0         0         0      1.27         0 0 
Cycle Clear Time, s                0      1.01         0         0         0      1.27         0 0 
Lane Grp Capacity, vph                 1558.23         0                       1306.62         0 
v/c Ratio                          0      0.09         0         0         0      0.12         0 0 
Avail Capacity, veh/h                  1558.23         0                       1306.62         0 
I-Factor                           0      0.99         0         0         0      0.98         0 0 
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Uniform Delay, s/veh                      5.99         0       7.91         0 
Increm Delay, s/veh                0      0.12         0         0         0      0.18         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                       6.1         0                           8.1         0 
Group LOS                                    A                                       A           
Uniform Stops, #/veh                      0.44       NaN                          0.51       NaN 
Increm Stops, #/veh                0      0.02         0         0         0      0.02         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.45       NaN                          0.53       NaN 
Uniform Queue, veh/ln                     0.21         0                           0.3         0 
Increm Queue, veh/ln               0      0.03         0         0         0      0.03         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0       1.8         1 0 
Back of Queue, veh/ln                     0.42         0                          0.61         0 
Storage Ratio                      0      0.01         0         0         0      0.02         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1452.78   1452.78         0         0   1452.78   1452.78 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0   1452.78                             0   1452.78 
Prot RT Eff Green, s                         0      3.88                             0      0.66 
Prop Outside Lane                  0         1         1         0         0         1         1 0 
Lane Grp Capacity, vph                  693.56    138.19                        581.57      26.2 
v/c Ratio                          0         0  0         0         0         0         0 0 
Avail Capacity, veh/h                   693.56     169.4                        581.57     57.41 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.83

Intersection Mall Drive Analysis Year Existing (2012) Analysis Period 1> 7:45

File Name Existing_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 10 30 40 120 30 10 45 30 120 5 20 5

Signal Information

Green
Yellow
Red

0.3 2.0 3.4 0.7 2.6 4.7
3.0 0.0 4.5 3.0 4.5 4.5
2.0 0.0 2.0 2.0 2.0 2.0

1 3 4

6 7 8

Cycle, s 43.2 Reference Phase 6

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.1 3.0 2.0 4.0 1.1 3.0 1.1 4.0

Phase Duration, s 5.7 11.2 14.7 20.2 7.4 11.9 5.3 9.9

Change Period, (Y+Rc), s 5.0 6.5 6.5 6.5 5.0 6.5 5.0 6.5

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.0

Queue Clearance Time (gs), s 2.3 2.5 3.8 2.4 3.3 2.9 2.2 2.3

Green Extension Time (ge), s 0.0 0.2 0.5 0.1 0.1 0.1 0.0 0.0

Phase Call Probability 0.13 0.67 0.82 0.93 0.48 0.82 0.07 0.67

Max Out Probability 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 12 36 5 145 19 19 54 36 25 6 13 13

Adjusted Saturation Flow Rate (s), veh/h/ln 1517 1516 1350 1473 1593 1558 1517 1593 1350 1517 1593 1566

Queue Service Time (gs), s 0.3 0.5 0.1 1.8 0.4 0.4 1.3 0.9 0.7 0.2 0.3 0.3

Cycle Queue Clearance Time (gc), s 0.3 0.5 0.1 1.8 0.4 0.4 1.3 0.9 0.7 0.2 0.3 0.3

Green Ratio (g/C) 0.12 0.11 0.11 0.19 0.32 0.32 0.18 0.13 0.13 0.09 0.08 0.08

Capacity (c), veh/h 324 328 146 562 507 496 339 200 169 273 124 122

Volume-to-Capacity Ratio (X) 0.037 0.110 0.033 0.257 0.038 0.039 0.160 0.181 0.150 0.022 0.102 0.104

Available Capacity (ca), veh/h 827 2107 938 921 1107 1082 782 553 469 788 553 544

Back of Queue (Q), veh/ln (95th percentile) 0.2 0.3 0.1 1.0 0.2 0.2 0.7 0.5 0.4 0.1 0.2 0.2

Queue Storage Ratio (RQ) (95th percentile) 0.02 0.01 0.00 0.13 0.01 0.01 0.07 0.02 0.01 0.01 0.01 0.01

Uniform Delay (d1), s/veh 16.7 17.4 17.2 14.9 10.2 10.2 15.1 16.9 16.8 18.1 18.5 18.5

Incremental Delay (d2), s/veh 0.1 0.2 0.1 0.3 0.0 0.0 0.3 0.6 0.6 0.0 0.5 0.5

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 16.8 17.6 17.4 15.2 10.2 10.2 15.4 17.5 17.4 18.2 19.0 19.0

Level of Service (LOS) B B B B B B B B B B B B

Approach Delay, s/veh / LOS 17.4 B 14.1 B 16.5 B 18.9 B

Intersection Delay, s/veh / LOS 15.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 2.4 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 0.5 A 0.6 A 0.7 A 0.5 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:11:18 PM
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This Signals text report was created on January 31, 2013 at 04:13:06

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      43.16 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           10     30     40    120     30     10     45     30    120      5     20    5 
Lanes                    1      2      1      2      2      0      1      1      1      1      2    0 
Bay Length, ft         250   1000    850    200    500    200    275    851    851    300   1000    0 
Receiving Lanes          2      2      2      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %       13     13     13     13     13      2     13     13     13     13     13    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    36                    8                   99                    4    
I-Factor                     1.00                 1.00                 1.00                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT  LT+TH+RT        LT     TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Prot.        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                    15.0      30.0      13.5      30.0      15.0      15.0      15.0 15.0 
Yellow Change, s                    3.0       4.5       4.5       4.5       3.0       4.5       3.0 4.5 
Red Clearance, s                    2.0       2.0       2.0       2.0       2.0       2.0       2.0 2.0 
Minimum Green, s                      5         7        10        10         5         5         5 5 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Off       Off Off 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      43.16 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        12.05  36.14   4.82 144.58  36.14   2.41  54.22  36.14   25.3   6.02   24.1    1.2 
SatFlow, veh/h/ln   1592.9 1592.9 1592.9 1592.9 1592.9      0 1592.9 1592.9 1592.9 1592.9 1592.9    0 
Lane Util Factor         1   0.95      1   0.97      1      1      1      1      1      1      1    1 
Capacity, veh/h     323.74 328.38 146.16 562.49 940.82  62.03 338.99 199.54  169.1 272.95 234.41  11.62 
Discharge Vol, veh/h     0      0   4.82 144.58      0      0      0      0      0      0   24.1    0 
Prop Arriv On Green   0.02   0.11   0.11   0.19   0.32   0.32   0.06   0.13   0.13   0.01   0.08   0.08 
Apprch Vol, veh/h        0  53.01      0      0 183.13      0      0 115.66      0      0  31.33    0 
Apprch Stops, #/veh      0   0.81      0      0   0.71      0      0    0.8      0      0   0.85    0 
Apprch Delay, s/veh      0  17.38      0      0  14.15      0      0   16.5      0      0  18.85    0 
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Apprch LOS                      B                    B                    B                    B    
Int Delay, s/veh     15.69 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         3         2         3       1.1         4       1.1 4 
Phase Duration, s               5.35      11.9     14.74     11.17      7.39      9.86      5.67 20.24 
Change Period, s                   5       6.5       6.5       6.5         5       6.5         5 6.5 
Max Allow Headway, s            5.08      5.13      5.14      5.08      5.08         5      5.14 5.06 
Max Green Setting, s              15        15      13.5        30        15        15        15 30 
Queue Clear Time, s             2.16      2.88       3.8      2.46      3.31      2.32       2.3 2.37 
Green Exten Time, s                0      0.15      0.48      0.16      0.12      0.04      0.01 0.13 
Prob of Phase Call              0.07      0.82      0.82      0.67      0.48      0.67      0.13 0.93 
Prob of Max Out                    0         0      0.05         0         0         0         0 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1517.07         0   2946.14         0   1517.07         0   1517.07 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1592.92         0   3032.92         0   3009.76         0 2955.86 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0   1349.93         0   1349.93         0    149.22         0 194.9 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm            L (Prot)             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         2         0         1         0         1 0 
Group Volume, veh/h             6.02         0    144.58         0     54.22         0     12.05 0 
Group SatFlow, vphpl         1517.07         0   1473.07         0   1517.07         0   1517.07 0 
Queue Serve Time, s             0.16         0       1.8         0      1.31         0       0.3 0 
Cycle Clear Time, s             0.16         0       1.8         0      1.31         0       0.3 0 
Perm SatFlow, vphpl          1205.48         0         0         0   1245.54         0   1230.71 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s               3.36         0         0         0      5.41         0      4.67 0 
Perm Serve Time, s              3.38         0         0         0      3.05         0       4.7 0 
Perm Que Serve Time, s             0                                    0.11                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        272.95              562.49              338.99              323.74 
v/c Ratio                       0.02         0      0.26         0      0.16         0      0.04 0 
Avail Capacity, veh/h         787.67              921.14              781.82              827.04 
I-Factor                           1         0         1         0         1         0         1 0 
Uniform Delay, s/veh           18.11               14.86               15.09 16.7 
Increm Delay, s/veh             0.05         0      0.34         0      0.31         0      0.07 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           18.15                15.2                15.4               16.77 
Group LOS                          B                   B                   B                   B 
Uniform Stops, #/veh            0.81                0.72                0.77                 0.8 
Increm Stops, #/veh             0.02         0      0.02         0      0.02         0      0.02 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.84                0.74                 0.8                0.83 
Uniform Queue, veh/ln           0.05                0.51                0.36                0.09 
Increm Queue, veh/ln               0         0      0.03         0      0.03         0      0.01 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln           0.09                0.96                0.71                0.17 
Storage Ratio                   0.01         0      0.13         0      0.07         0      0.02 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         2         0         1         0 1 
Group Volume, veh/h                0     36.14         0     36.14         0     12.66         0 19.29 
Group SatFlow, vphpl               0   1592.92         0   1516.46         0   1592.92         0 1592.92 
Queue Serve Time, s                0      0.88         0      0.46         0      0.32         0 0.36 
Cycle Clear Time, s                0      0.88         0      0.46         0      0.32         0 0.36 
Lane Grp Capacity, vph                  199.54              328.38              124.06           507.01 
v/c Ratio                          0      0.18         0      0.11         0       0.1         0 0.04 
Avail Capacity, veh/h                   553.38             2107.28              553.38           1106.76 
I-Factor                           0         1         0         1         0         1         0 1 
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Uniform Delay, s/veh                      16.9               17.37                18.5           10.16 
Increm Delay, s/veh                0      0.61         0      0.21         0      0.51         0 0.04 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     17.51               17.58               19.01           10.2 
Group LOS                                    B                   B                   B           B 
Uniform Stops, #/veh                      0.76                0.78                0.79           0.58 
Increm Stops, #/veh                0      0.04         0      0.02         0      0.06         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.8                 0.8                0.85           0.59 
Uniform Queue, veh/ln                     0.27                0.14                 0.1           0.1 
Increm Queue, veh/ln               0      0.03         0      0.01         0      0.02         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     0.54                0.27                0.21           0.19 
Storage Ratio                      0      0.02         0      0.01         0      0.01         0 0.01 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                              R                   R                 T+R           T+R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0      25.3         0      4.82         0     12.64         0 19.26 
Group SatFlow, vphpl               0   1349.93         0   1349.93         0   1566.06         0 1557.84 
Queue Serve Time, s                0      0.72         0      0.14         0      0.32         0 0.37 
Cycle Clear Time, s                0      0.72         0      0.14         0      0.32         0 0.37 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1         0         1         0       0.1         0 0.13 
Lane Grp Capacity, vph                   169.1              146.16              121.99           495.87 
v/c Ratio                          0      0.15  0      0.03         0       0.1         0 0.04 
Avail Capacity, veh/h                   468.97              937.94              544.07           1082.41 
I-Factor                           0         1         0         1         0         1         0 1 
Uniform Delay, s/veh                     16.83               17.23               18.51           10.16 
Increm Delay, s/veh                0      0.57         0      0.13         0      0.52         0 0.05 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     17.41               17.36               19.03           10.2 
Group LOS                                    B                   B                   B           B 
Uniform Stops, #/veh                      0.75                0.77                0.79           0.58 
Increm Stops, #/veh                0      0.05         0      0.05         0      0.06         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.8                0.82                0.85           0.59 
Uniform Queue, veh/ln                     0.18                0.04                 0.1           0.1 
Increm Queue, veh/ln               0      0.03         0      0.01         0      0.02         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     0.38                0.08                0.21           0.19 
Storage Ratio                      0      0.01         0         0         0      0.01         0 0.01 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Eglin St Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 270 120 220 45 110 70 260 520 25 35 490 325

Signal Information

Green
Yellow
Red

3.3 1.9 40.0 3.7 5.8 10.0
3.2 3.2 3.9 3.2 3.2 3.2
2.3 2.3 2.5 2.3 2.3 2.5

1 3 4

6 7 8

Cycle, s 98.8 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0

Phase Duration, s 20.5 27.0 9.2 15.7 16.2 53.8 8.8 46.4

Change Period, (Y+Rc), s 5.5 5.7 5.5 5.7 5.5 6.4 5.5 6.4

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.0 5.1 5.1

Queue Clearance Time (gs), s 15.2 8.3 4.6 8.6 10.0 14.1 3.3 13.4

Green Extension Time (ge), s 0.0 0.8 0.1 0.5 0.7 3.5 0.1 4.5

Phase Call Probability 1.00 1.00 0.75 1.00 1.00 1.00 0.66 1.00

Max Out Probability 1.00 0.00 0.01 0.00 1.00 0.01 0.00 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 300 133 50 50 122 11 289 272 332 39 544 139

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1681 1765 1496 1681 1429 1741 1681 1680 1496

Queue Service Time (gs), s 13.2 6.3 2.7 2.6 6.6 0.7 8.0 12.1 12.1 1.3 11.4 6.0

Cycle Queue Clearance Time (gc), s 13.2 6.3 2.7 2.6 6.6 0.7 8.0 12.1 12.1 1.3 11.4 6.0

Green Ratio (g/C) 0.39 0.22 0.22 0.14 0.10 0.10 0.61 0.48 0.48 0.44 0.40 0.40

Capacity (c), veh/h 371 380 322 257 179 151 473 686 835 419 1360 606

Volume-to-Capacity Ratio (X) 0.808 0.351 0.155 0.194 0.684 0.073 0.610 0.396 0.397 0.093 0.400 0.229

Available Capacity (ca), veh/h 371 447 378 449 447 378 547 686 835 619 1360 606

Back of Queue (Q), veh/ln (95th percentile) 10.5 4.9 1.8 2.0 5.7 0.5 5.1 7.2 8.4 0.9 7.6 3.8

Queue Storage Ratio (RQ) (95th percentile) 1.07 0.25 0.22 0.20 0.29 0.03 0.44 0.18 0.21 0.06 0.18 0.35

Uniform Delay (d1), s/veh 25.1 32.9 31.5 37.7 42.9 40.2 12.7 16.5 16.5 16.1 20.9 19.3

Incremental Delay (d2), s/veh 13.1 0.8 0.3 0.5 6.4 0.3 2.0 1.7 1.4 0.1 0.8 0.8

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 38.1 33.7 31.8 38.3 49.3 40.5 14.7 18.2 17.9 16.2 21.7 20.1

Level of Service (LOS) D C C D D D B B B B C C

Approach Delay, s/veh / LOS 36.2 D 45.8 D 17.0 B 21.1 C

Intersection Delay, s/veh / LOS 24.7 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.8 C 3.3 C 2.5 B 2.7 B

Bicycle LOS Score / LOS 1.3 A 0.8 A 1.2 A 1.1 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:14:13 PM
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This Signals text report was created on January 31, 2013 at 04:14:59

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      98.79 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          270    120    220     45    110     70    260    520     25     35    490    325 
Lanes                    1      1      1      1      1      1      1      2      0      1      2    1 
Bay Length, ft         250    500    200    250    500    350    300   1000    150    350   1073    275 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   175                   60                    2                  200    
I-Factor                     1.00                 1.00                 1.00                 0.89    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT  LT+TH+RT        LT  LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                    15.0      25.0      15.0      25.0      15.0      40.0      15.0 40.0 
Yellow Change, s                    3.2       3.2       3.2       3.2       3.2       3.9       3.2 3.9 
Red Clearance, s                    2.3       2.5       2.3       2.5       2.3       2.5       2.3 2.5 
Minimum Green, s                      5        10         5        10         5        15         5 15 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      98.79 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          300 133.33     50     50 122.22  11.11 288.89 577.78  25.56  38.89 544.44 138.89 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7      0 1764.7 1764.7 1764.7 
Lane Util Factor         1      1      1      1      1      1      1   0.81      1      1   0.95    1 
Capacity, veh/h     371.11  379.9 321.95 257.42 178.64 151.39 473.44 1456.8  64.38 419.28 1360.5 605.53 
Discharge Vol, veh/h   300      0      0      0      0  11.11      0 577.78      0      0      0    0 
Prop Arriv On Green   0.15   0.22   0.22   0.04    0.1    0.1   0.11   0.48   0.48   0.03    0.4    0.4 
Apprch Vol, veh/h        0 483.33      0      0 183.33      0      0 892.22      0      0 722.22    0 
Apprch Stops, #/veh      0   0.81      0      0   0.88      0      0   0.47      0      0   0.54    0 
Apprch Delay, s/veh      0  36.24      0      0  45.75      0      0  16.98      0      0  21.06    0 
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Apprch LOS                      D                    D                    B                    C    
Int Delay, s/veh     24.66 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         4       1.1         3       1.1         3       1.1 3 
Phase Duration, s               8.78     53.81      20.5      15.7     16.19      46.4      9.23 26.97 
Change Period, s                 5.5       6.4       5.5       5.7       5.5       6.4       5.5 5.7 
Max Allow Headway, s            5.08         5      5.14      5.07      5.08      5.06      5.14 5.14 
Max Green Setting, s              15        40        15        25        15        40        15 25 
Queue Clear Time, s             3.31     14.09     15.15      8.61     10.03     13.37      4.61 8.34 
Green Exten Time, s             0.07      3.49         0      0.52      0.66      4.51       0.1 0.8 
Prob of Phase Call              0.66         1         1         1         1         1      0.75 1 
Prob of Max Out                    0      0.01         1         0         1      0.01      0.01 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1680.67         0   1680.67         0   1680.67         0   1680.67 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3035.77         0   1764.71         0      3360         0 1764.71 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    134.15         0   1495.51         0   1495.51         0 1495.51 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm             L Pr/Pm             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         1         0         1         0         1 0 
Group Volume, veh/h            38.89         0       300         0    288.89         0        50 0 
Group SatFlow, vphpl         1680.67         0   1680.67         0   1680.67         0   1680.67 0 
Queue Serve Time, s             1.31         0     13.15         0      8.03         0      2.61 0 
Cycle Clear Time, s             1.31         0     13.15         0      8.03         0      2.61 0 
Perm SatFlow, vphpl           812.91         0   1251.21         0    754.71         0   1195.61 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                 40         0     23.27         0     49.41         0        10 0 
Perm Serve Time, s             35.31         0       3.4         0     28.63         0     10.01 0 
Perm Que Serve Time, s          0.24                 3.4               12.89                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        419.28              371.11              473.44              257.42 
v/c Ratio                       0.09         0      0.81         0      0.61         0      0.19 0 
Avail Capacity, veh/h         618.64              371.11              546.76               449.1 
I-Factor                        0.89         0         1         0         1         0         1 0 
Uniform Delay, s/veh           16.08               25.06               12.69 37.74 
Increm Delay, s/veh             0.12         0     13.06         0      2.04         0      0.52 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            16.2               38.12               14.73               38.26 
Group LOS                          B                   D                   B                   D 
Uniform Stops, #/veh            0.35                0.67                0.36                0.73 
Increm Stops, #/veh             0.02         0      0.19         0      0.04         0      0.03 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.37                0.86                0.39                0.76 
Uniform Queue, veh/ln           0.48                5.01                2.59                1.06 
Increm Queue, veh/ln            0.01         0      1.35         0      0.27         0      0.04 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0      1.65         0       1.8         0       1.8 0 
Back of Queue, veh/ln           0.89               10.49                5.15                1.97 
Storage Ratio                   0.06         0      1.07         0      0.44         0       0.2 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         1         0         2         0 1 
Group Volume, veh/h                0    271.76         0    122.22         0    544.44         0 133.33 
Group SatFlow, vphpl               0   1429.36         0   1764.71         0      1680         0 1764.71 
Queue Serve Time, s                0     12.06         0      6.61         0     11.37         0 6.34 
Cycle Clear Time, s                0     12.06         0      6.61         0     11.37         0 6.34 
Lane Grp Capacity, vph                  685.94              178.64             1360.45           379.9 
v/c Ratio                          0       0.4         0      0.68         0       0.4         0 0.35 
Avail Capacity, veh/h                   685.94              446.58             1360.45           446.58 
I-Factor                           0         1         0         1         0      0.89         0 1 
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Uniform Delay, s/veh                      16.5               42.87               20.88           32.9 
Increm Delay, s/veh                0      1.71         0      6.43         0      0.78         0 0.79 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     18.21                49.3               21.66           33.69 
Group LOS                                    B                   D                   C           C 
Uniform Stops, #/veh                      0.45                0.82                0.53           0.7 
Increm Stops, #/veh                0      0.05         0      0.11         0      0.02         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.51                0.93                0.56           0.73 
Uniform Queue, veh/ln                     3.68                2.83                4.23           2.67 
Increm Queue, veh/ln               0      0.33         0      0.32         0      0.15         0 0.08 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0      1.74         0 1.8 
Back of Queue, veh/ln                     7.22                5.68                7.62           4.95 
Storage Ratio                      0      0.18         0      0.29         0      0.18         0 0.25 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                   R                   R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    331.58         0     11.11         0    138.89         0 50 
Group SatFlow, vphpl               0   1740.56         0   1495.51         0   1495.51         0 1495.51 
Queue Serve Time, s                0     12.09         0      0.66         0      6.02         0 2.68 
Cycle Clear Time, s                0     12.09         0      0.66         0      6.02         0 2.68 
Prot RT SatFlow, vphpl                                           0                   0           0 
Prot RT Eff Green, s                                             0                   0           0 
Prop Outside Lane                  0      0.08         0         1         0         1         0 1 
Lane Grp Capacity, vph                  835.29              151.39              605.53           321.95 
v/c Ratio                          0       0.4  0      0.07         0      0.23         0 0.16 
Avail Capacity, veh/h                   835.29              378.46              605.53           378.46 
I-Factor                           0         1         0         1         0      0.89         0 1 
Uniform Delay, s/veh                     16.51                40.2               19.28           31.47 
Increm Delay, s/veh                0      1.41         0      0.29         0      0.78         0 0.32 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     17.92               40.49               20.07           31.79 
Group LOS                                    B                   D                   C           C 
Uniform Stops, #/veh                      0.46                0.77                0.49           0.67 
Increm Stops, #/veh                0      0.04         0      0.05         0      0.04         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.5                0.82                0.53           0.69 
Uniform Queue, veh/ln                      4.5                0.24                   2           0.96 
Increm Queue, veh/ln               0      0.33         0      0.01         0      0.13         0 0.03 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.75         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     8.43                0.46                3.83           1.77 
Storage Ratio                      0      0.21         0      0.03         0      0.35         0 0.22 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 Ramps (SPUI) Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 60 370 280 15 400 200 260 15 200 90

Signal Information

Green
Yellow
Red

1.1 9.8 15.0 0.0 5.6 0.0
4.5 4.5 4.5 0.0 4.5 0.0
1.0 1.0 1.0 0.0 1.0 0.0

1 3 4

6 7 8

Cycle, s 53.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 11.1 0.0 11.1 0.0 21.9 35.8 6.6 20.5

Change Period, (Y+Rc), s 5.5 0.0 5.5 0.0 5.5 5.5 5.5 5.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 4.0 5.1 4.0

Queue Clearance Time (gs), s 2.0 4.1 15.3 3.6 2.5 4.7

Green Extension Time (ge), s 0.2 0.0 1.5 0.0 1.1 0.7 0.0 0.6

Phase Call Probability 0.63 0.99 1.00 1.00 0.22 1.00

Max Out Probability 0.00 0.01 1.00 0.00 0.00 0.01

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 14 3 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 67 0 311 0 444 222 0 17 222 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1632 1496 1632 1496 1681 1680 1496 1681 1680 1496

Queue Service Time (gs), s 0.0 0.0 2.1 0.0 13.3 1.6 0.0 0.5 2.7 0.0

Cycle Queue Clearance Time (gc), s 0.0 0.0 2.1 0.0 13.3 1.6 0.0 0.5 2.7 0.0

Green Ratio (g/C) 0.10 0.31 0.10 0.02 0.31 0.57 0.57 0.02 0.28 0.28

Capacity (c), veh/h 504 462 504 34 516 1904 848 35 942 419

Volume-to-Capacity Ratio (X) 0.132 0.000 0.618 0.000 0.862 0.117 0.000 0.483 0.236 0.000

Available Capacity (ca), veh/h 1323 487 1323 59 629 1904 848 471 942 419

Back of Queue (Q), veh/ln (95th percentile) 0.6 0.0 2.9 0.0 9.1 0.7 0.0 0.6 1.7 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.03 0.00 0.15 0.00 0.62 0.02 0.00 0.04 0.05 0.00

Uniform Delay (d1), s/veh 23.3 0.0 23.7 0.0 17.5 5.4 0.0 25.9 14.8 0.0

Incremental Delay (d2), s/veh 0.2 0.0 1.8 0.0 9.4 0.1 0.0 13.6 0.6 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 23.5 0.0 25.4 0.0 26.8 5.5 0.0 39.5 15.4 0.0

Level of Service (LOS) C C C A D B

Approach Delay, s/veh / LOS 23.5 C 25.4 C 19.7 B 17.1 B

Intersection Delay, s/veh / LOS 20.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.3 C 3.1 C 2.4 B 2.9 C

Bicycle LOS Score / LOS F F 1.0 A 0.7 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:14:13 PM
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This Signals text report was created on January 31, 2013 at 04:15:09

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      53.47 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           60      0    370    280      0     15    400    200    260     15    200    90 
Lanes                    2      0      1      2      0      1      1      2      1      1      2    1 
Bay Length, ft         500    500    500    500    500    500    375   1073    500    350    851    450 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   370                   15                  260                   90    
I-Factor                     1.00                 1.00                 0.83                 0.96    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    19.0       1.0      19.0       1.0      20.0      20.0      15.0 15.0 
Yellow Change, s                    4.5       0.0       4.5       0.0       4.5       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.0       1.0       0.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         1         5         1         5         7         5 7 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       3.0       4.0 3.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False      True False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      53.47 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        66.67      0      0 311.11      0      0 444.44 222.22      0  16.67 222.22    0 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 
Lane Util Factor      0.97      1      1   0.97      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     503.55      0  20.92 503.55      0  20.92 515.68 1904.4 847.64  34.51 942.46 419.48 
Discharge Vol, veh/h 66.67      0      0 311.11      0      0      0 222.22      0      0 222.22    0 
Prop Arriv On Green    0.1      0      0    0.1      0      0   0.31   0.57      0   0.02   0.28    0 
Apprch Vol, veh/h        0  66.67      0      0 311.11      0      0 666.67      0      0 238.89    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.66      0      0    0.7    0 
Apprch Delay, s/veh      0  23.46      0      0  25.44      0      0  19.72      0      0  17.07    0 
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Apprch LOS                      C                    C                    B                    B    
Int Delay, s/veh      20.8 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s                6.6     35.81         0     11.07     21.91      20.5         0 11.07 
Change Period, s                 5.5       5.5        0       5.5       5.5       5.5         0 5.5 
Max Allow Headway, s            5.08      3.98         0      4.98      5.08      3.98         0 4.98 
Max Green Setting, s              15        20         1        19        20        15         1 19 
Queue Clear Time, s             2.52      3.64                4.08     15.33      4.73           2 
Green Exten Time, s             0.02      0.71         0      1.54       1.1      0.56         0 0.23 
Prob of Phase Call              0.22         1                0.99         1         1           0.63 
Prob of Max Out                    0         0                0.01         1      0.01           0 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1680.67         0         0   3263.87   1680.67         0         0 3263.87 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0      3360         0         0         0      3360         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1495.51   1495.51         0         0   1495.51   1495.51 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 2 
Group Volume, veh/h            16.67         0         0    311.11    444.44         0         0 66.67 
Group SatFlow, vphpl         1680.67         0         0   1631.93   1680.67         0         0 1631.93 
Queue Serve Time, s             0.52         0         0      2.08     13.33         0         0 0 
Cycle Clear Time, s             0.52         0         0      2.08     13.33         0         0 0 
Perm SatFlow, vphpl                0         0         0   1411.75         0         0         0 1411.75 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph         34.51                        503.55    515.68                     503.55 
v/c Ratio                       0.48         0         0      0.62      0.86         0         0 0.13 
Avail Capacity, veh/h         471.42                       1323.31    628.56                     1323.31 
I-Factor                        0.96         0         0         1      0.83         0         0 1 
Uniform Delay, s/veh           25.91                         23.67     17.47 23.29 
Increm Delay, s/veh            13.56         0         0      1.76      9.37         0         0 0.17 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           39.47                         25.44     26.84                     23.46 
Group LOS                          D                             C         C                     C 
Uniform Stops, #/veh            0.85                          0.78      0.69                     0.74 
Increm Stops, #/veh             0.33         0         0      0.03      0.13         0         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                1.18                          0.82      0.82                     0.76 
Uniform Queue, veh/ln           0.19                          1.49      4.23                     0.32 
Increm Queue, veh/ln            0.13         0         0      0.12      1.34         0         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8      1.63         0         0 1.8 
Back of Queue, veh/ln           0.58                           2.9      9.11                     0.59 
Storage Ratio                   0.04         0         0      0.15      0.62         0         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    222.22         0         0         0    222.22         0 0 
Group SatFlow, vphpl               0      1680         0         0         0      1680         0 0 
Queue Serve Time, s                0      1.64         0         0         0      2.73         0 0 
Cycle Clear Time, s                0      1.64         0         0         0      2.73         0 0 
Lane Grp Capacity, vph                 1904.42         0                        942.46         0 
v/c Ratio                          0      0.12         0         0         0      0.24         0 0 
Avail Capacity, veh/h                  1904.42         0                        942.46         0 
I-Factor                           0      0.83         0         0         0      0.96         0 0 

DRAFT



Uniform Delay, s/veh                      5.37         0       14.82         0 
Increm Delay, s/veh                0       0.1         0         0         0      0.56         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      5.48         0                         15.39         0 
Group LOS                                    A                                       B           
Uniform Stops, #/veh                      0.35       NaN                          0.63       NaN 
Increm Stops, #/veh                0      0.01         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.36       NaN                          0.66       NaN 
Uniform Queue, veh/ln                     0.38         0                          0.88         0 
Increm Queue, veh/ln               0      0.03         0         0         0      0.07         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0       1.8         1 0 
Back of Queue, veh/ln                     0.73         0                          1.71         0 
Storage Ratio                      0      0.02         0         0         0      0.05         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1495.51   1495.51         0         0   1495.51   1495.51 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0   1495.51                             0   1495.51 
Prot RT Eff Green, s                         0     16.41                             0       1.1 
Prop Outside Lane                  0         1         1         0         0         1         1 0 
Lane Grp Capacity, vph                  847.64    461.67                        419.48     33.51 
v/c Ratio                          0         0  0         0         0         0         0 0 
Avail Capacity, veh/h                   847.64    486.84                        419.48     58.68 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Mall Drive Analysis Year Existing (2012) Analysis Period 1> 16:45

File Name Existing_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 5 40 55 210 75 10 80 25 170 10 40 5

Signal Information

Green
Yellow
Red

0.7 2.8 4.0 0.4 4.2 5.9
3.0 0.0 4.5 3.0 4.5 4.5
2.0 0.0 2.0 2.0 2.0 2.0

1 3 4

6 7 8

Cycle, s 47.5 Reference Phase 6

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.1 3.0 2.0 4.0 1.1 3.0 1.1 4.0

Phase Duration, s 5.4 12.4 16.0 23.1 8.5 13.3 5.7 10.5

Change Period, (Y+Rc), s 5.0 6.5 6.5 6.5 5.0 6.5 5.0 6.5

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.2 5.1 5.0

Queue Clearance Time (gs), s 2.1 2.6 5.0 2.8 4.1 3.1 2.3 2.6

Green Extension Time (ge), s 0.0 0.2 0.8 0.4 0.2 0.2 0.0 0.1

Phase Call Probability 0.07 0.85 0.95 0.99 0.69 0.93 0.14 0.81

Max Out Probability 0.00 0.00 0.18 0.00 0.01 0.00 0.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 6 44 6 233 43 43 89 28 40 11 23 23

Adjusted Saturation Flow Rate (s), veh/h/ln 1664 1664 1481 1616 1748 1724 1664 1748 1481 1664 1748 1732

Queue Service Time (gs), s 0.1 0.6 0.2 3.0 0.8 0.8 2.1 0.7 1.1 0.3 0.6 0.6

Cycle Queue Clearance Time (gc), s 0.1 0.6 0.2 3.0 0.8 0.8 2.1 0.7 1.1 0.3 0.6 0.6

Green Ratio (g/C) 0.13 0.12 0.12 0.20 0.35 0.35 0.22 0.14 0.14 0.10 0.08 0.08

Capacity (c), veh/h 326 416 185 650 612 604 371 251 212 287 149 147

Volume-to-Capacity Ratio (X) 0.017 0.107 0.030 0.359 0.071 0.072 0.240 0.111 0.188 0.039 0.153 0.155

Available Capacity (ca), veh/h 839 2103 936 919 1105 1090 776 552 468 789 552 548

Back of Queue (Q), veh/ln (95th percentile) 0.1 0.4 0.1 1.8 0.5 0.5 1.3 0.4 0.7 0.2 0.4 0.4

Queue Storage Ratio (RQ) (95th percentile) 0.01 0.01 0.00 0.23 0.02 0.02 0.12 0.01 0.02 0.02 0.01 0.01

Uniform Delay (d1), s/veh 17.9 18.4 18.2 16.3 10.3 10.3 15.5 17.7 17.9 19.4 20.1 20.1

Incremental Delay (d2), s/veh 0.0 0.2 0.1 0.5 0.1 0.1 0.5 0.3 0.6 0.1 0.7 0.7

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 18.0 18.6 18.3 16.8 10.3 10.4 16.0 18.0 18.5 19.5 20.8 20.8

Level of Service (LOS) B B B B B B B B B B C C

Approach Delay, s/veh / LOS 18.5 B 15.1 B 17.0 B 20.5 C

Intersection Delay, s/veh / LOS 16.4 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 2.4 B 2.9 C 3.0 C

Bicycle LOS Score / LOS 0.5 A 0.8 A 0.7 A 0.5 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:14:13 PM
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This Signals text report was created on January 31, 2013 at 04:15:19

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      47.45 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h            5     40     55    210     75     10     80     25    170     10     40    5 
Lanes                    1      2      1      2      2      0      1      1      1      1      2    0 
Bay Length, ft         250   1000    850    200    500    200    275    851    851    300   1000    0 
Receiving Lanes          2      2      2      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        3      3      3      3      3      2      3      3      3      3      3    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    50                    7                  134                    4    
I-Factor                     1.00                 1.00                 1.00                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT  LT+TH+RT        LT     TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Prot.        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                    15.0      30.0      13.5      30.0      15.0      15.0      15.0 15.0 
Yellow Change, s                    3.0       4.5       4.5       4.5       3.0       4.5       3.0 4.5 
Red Clearance, s                    2.0       2.0       2.0       2.0       2.0       2.0       2.0 2.0 
Minimum Green, s                      5         7        10        10         5         5         5 5 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Off       Off Off 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      47.45 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h         5.56  44.44   5.56 233.33  83.33   3.33  88.89  27.78     40  11.11  44.44   1.11 
SatFlow, veh/h/ln   1747.6 1747.6 1747.6 1747.6 1747.6      0 1747.6 1747.6 1747.6 1747.6 1747.6    0 
Lane Util Factor         1   0.95      1   0.97      1      1      1      1      1      1      1    1 
Capacity, veh/h     325.68 415.83 185.08 649.76 1168.9  46.48  370.8 250.59 212.37 287.43  288.6   7.19 
Discharge Vol, veh/h     0      0   5.56 233.33      0      0      0      0      0      0  44.44    0 
Prop Arriv On Green   0.01   0.12   0.12    0.2   0.35   0.35   0.07   0.14   0.14   0.01   0.08   0.08 
Apprch Vol, veh/h        0  55.56      0      0    320      0      0 156.67      0      0  56.67    0 
Apprch Stops, #/veh      0   0.78      0      0    0.7      0      0   0.79      0      0   0.84    0 
Apprch Delay, s/veh      0  18.49      0      0  15.06      0      0  16.99      0      0  20.55    0 
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Apprch LOS                      B                    B                    B                    C    
Int Delay, s/veh     16.42 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         3         2         3       1.1         4       1.1 4 
Phase Duration, s               5.68      13.3     16.04     12.43      8.45     10.53      5.35 23.12 
Change Period, s                   5       6.5       6.5       6.5         5       6.5         5 6.5 
Max Allow Headway, s            5.08       5.2      5.14      5.08      5.08      4.99      5.14 5.06 
Max Green Setting, s              15        15      13.5        30        15        15        15 30 
Queue Clear Time, s             2.29      3.13      4.95      2.56       4.1      2.58      2.14 2.79 
Green Exten Time, s             0.01      0.17      0.82      0.21      0.23      0.09         0 0.38 
Prob of Phase Call              0.14      0.93      0.95      0.85      0.69      0.81      0.07 0.99 
Prob of Max Out                    0         0      0.18         0      0.01         0         0 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1664.36         0   3232.18         0   1664.36         0   1664.36 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1747.57         0   3327.38         0   3395.39         0 3338.5 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0   1480.99         0   1480.99         0     84.54         0 132.75 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm            L (Prot)             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         2         0         1         0         1 0 
Group Volume, veh/h            11.11         0    233.33         0     88.89         0      5.56 0 
Group SatFlow, vphpl         1664.36         0   1616.09         0   1664.36         0   1664.36 0 
Queue Serve Time, s             0.29         0      2.95         0       2.1         0      0.14 0 
Cycle Clear Time, s             0.29         0      2.95         0       2.1         0      0.14 0 
Perm SatFlow, vphpl          1314.96         0         0         0   1341.67         0   1292.65 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s               4.03         0         0         0      6.81         0      5.93 0 
Perm Serve Time, s              4.04         0         0         0      3.46         0      5.95 0 
Perm Que Serve Time, s             0                                    0.24                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        287.43              649.76               370.8              325.68 
v/c Ratio                       0.04         0      0.36         0      0.24         0      0.02 0 
Avail Capacity, veh/h         789.48              919.36              775.65              839.26 
I-Factor                           1         0         1         0         1         0         1 0 
Uniform Delay, s/veh           19.38               16.33               15.53 17.92 
Increm Delay, s/veh             0.08         0      0.48         0      0.47         0      0.03 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           19.45                16.8                  16               17.95 
Group LOS                          B                   B                   B                   B 
Uniform Stops, #/veh             0.8                0.73                0.77                0.79 
Increm Stops, #/veh             0.02         0      0.02         0      0.02         0      0.02 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.83                0.74                0.79                0.81 
Uniform Queue, veh/ln            0.1                0.94                0.66                0.05 
Increm Queue, veh/ln            0.01         0      0.04         0      0.05         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln           0.18                1.78                1.27                0.09 
Storage Ratio                   0.02         0      0.23         0      0.12         0      0.01 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         2         0         1         0 1 
Group Volume, veh/h                0     27.78         0     44.44         0     22.79         0 43.38 
Group SatFlow, vphpl               0   1747.57         0   1663.69         0   1747.57         0 1747.57 
Queue Serve Time, s                0      0.66         0      0.56         0      0.57         0 0.79 
Cycle Clear Time, s                0      0.66         0      0.56         0      0.57         0 0.79 
Lane Grp Capacity, vph                  250.59              415.83              148.54           611.89 
v/c Ratio                          0      0.11         0      0.11         0      0.15         0 0.07 
Avail Capacity, veh/h                   552.31              2103.2              552.31           1104.62 
I-Factor                           0         1         0         1         0         1         0 1 
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Uniform Delay, s/veh                     17.69               18.42               20.13           10.28 
Increm Delay, s/veh                0      0.27         0      0.16         0      0.67         0 0.07 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     17.97               18.58               20.81           10.35 
Group LOS                                    B                   B                   C           B 
Uniform Stops, #/veh                      0.73                0.76                0.79           0.55 
Increm Stops, #/veh                0      0.03         0      0.02         0      0.05         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.76                0.78                0.84           0.57 
Uniform Queue, veh/ln                     0.23                0.19                 0.2           0.25 
Increm Queue, veh/ln               0      0.02         0      0.01         0      0.03         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     0.44                0.36                0.41           0.46 
Storage Ratio                      0      0.01         0      0.01         0      0.01         0 0.02 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                              R                   R                 T+R           T+R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0        40         0      5.56         0     22.77         0 43.28 
Group SatFlow, vphpl               0   1480.99         0   1480.99         0   1732.36         0 1723.68 
Queue Serve Time, s                0      1.13         0      0.16         0      0.58         0 0.79 
Cycle Clear Time, s                0      1.13         0      0.16         0      0.58         0 0.79 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1         0         1         0      0.05         0 0.08 
Lane Grp Capacity, vph                  212.37              185.08              147.27           603.54 
v/c Ratio                          0      0.19  0      0.03         0      0.15         0 0.07 
Avail Capacity, veh/h                   468.06              936.12              547.52           1089.54 
I-Factor                           0         1         0         1         0         1         0 1 
Uniform Delay, s/veh                      17.9               18.24               20.13           10.28 
Increm Delay, s/veh                0       0.6         0      0.09         0      0.69         0 0.07 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      18.5               18.33               20.82           10.35 
Group LOS                                    B                   B                   C           B 
Uniform Stops, #/veh                      0.74                0.75                0.79           0.55 
Increm Stops, #/veh                0      0.04         0      0.04         0      0.05         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.78                0.79                0.84           0.57 
Uniform Queue, veh/ln                     0.33                0.05                 0.2           0.25 
Increm Queue, veh/ln               0      0.04         0         0         0      0.03         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     0.65                0.09                0.41           0.46 
Storage Ratio                      0      0.02         0         0         0      0.01         0 0.02 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.85

Intersection Eglin St Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 50 80 50 50 80 50 80 380 70 120 690 110

Signal Information

Green
Yellow
Red

4.4 0.8 38.5 3.7 10.0 0.0
3.2 0.0 3.9 3.2 3.2 0.0
2.3 0.0 2.5 2.3 2.5 0.0

1 3 4

6 7 8

Cycle, s 80.5 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0

Phase Duration, s 9.2 15.7 9.2 15.7 9.9 44.9 10.7 45.7

Change Period, (Y+Rc), s 5.5 5.7 5.5 5.7 5.5 6.4 5.5 6.4

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.0 5.1 5.0

Queue Clearance Time (gs), s 4.4 6.0 4.4 6.0 4.2 9.4 5.3 15.1

Green Extension Time (ge), s 0.0 0.2 0.0 0.2 0.1 3.0 0.2 6.0

Phase Call Probability 0.73 1.00 0.73 1.00 0.88 1.00 0.96 1.00

Max Out Probability 1.00 0.33 1.00 0.33 1.00 0.00 1.00 0.05

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 59 94 5 59 94 5 94 262 252 141 812 66

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1681 1765 1496 1681 1765 1684 1681 1680 1496

Queue Service Time (gs), s 2.4 4.0 0.2 2.4 4.0 0.2 2.2 7.3 7.4 3.3 13.1 1.9

Cycle Queue Clearance Time (gc), s 2.4 4.0 0.2 2.4 4.0 0.2 2.2 7.3 7.4 3.3 13.1 1.9

Green Ratio (g/C) 0.17 0.12 0.12 0.17 0.12 0.12 0.53 0.48 0.48 0.55 0.49 0.49

Capacity (c), veh/h 262 219 185 262 219 185 386 844 806 540 1643 731

Volume-to-Capacity Ratio (X) 0.224 0.430 0.025 0.224 0.430 0.025 0.244 0.310 0.313 0.261 0.494 0.090

Available Capacity (ca), veh/h 342 274 232 342 274 232 472 844 806 608 1643 731

Back of Queue (Q), veh/ln (95th percentile) 1.8 3.2 0.1 1.8 3.2 0.1 1.4 5.0 4.9 1.9 7.9 1.1

Queue Storage Ratio (RQ) (95th percentile) 0.18 0.16 0.02 0.18 0.16 0.01 0.12 0.13 0.12 0.14 0.19 0.10

Uniform Delay (d1), s/veh 28.9 32.6 31.0 28.9 32.6 31.0 10.4 12.8 12.9 9.2 13.9 11.0

Incremental Delay (d2), s/veh 0.6 1.9 0.1 0.6 1.9 0.1 0.5 1.0 1.0 0.3 1.0 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 29.5 34.5 31.1 29.5 34.5 31.1 10.8 13.8 13.9 9.6 14.8 11.2

Level of Service (LOS) C C C C C C B B B A B B

Approach Delay, s/veh / LOS 32.5 C 32.5 C 13.4 B 13.9 B

Intersection Delay, s/veh / LOS 16.7 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.9 C 3.0 C 2.5 B 2.5 B

Bicycle LOS Score / LOS 0.7 A 0.7 A 1.0 A 1.3 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:26:06 PM
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This Signals text report was created on January 31, 2013 at 04:27:02

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      80.45 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h           50     80     50     50     80     50     80    380     70    120    690    110 
Lanes                    1      1      1      1      1      1      1      2      0      1      2    1 
Bay Length, ft         250    500    200    250    500    350    300   1000    150    350   1073    275 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    46                   46                   13                   54    
I-Factor                     1.00                 1.00                 1.00                 0.90    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT  LT+TH+RT        LT  LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                     7.5      12.5       7.5      12.5       8.5      38.5       8.5 38.5 
Yellow Change, s                    3.2       3.2       3.2       3.2       3.2       3.9       3.2 3.9 
Red Clearance, s                    2.3       2.5       2.3       2.5       2.3       2.5       2.3 2.5 
Minimum Green, s                      5        10         5        10         5        15         5 15 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      80.45 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h        58.82  94.12   4.71  58.82  94.12   4.71  94.12 447.06  67.06 141.18 811.76  65.88 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7      0 1764.7 1764.7 1764.7 
Lane Util Factor         1      1      1      1      1      1      1      1      1      1   0.95    1 
Capacity, veh/h     262.14 218.64 185.29 262.14 218.64 185.29 386.47 1436.3 214.16    540 1642.8 731.22 
Discharge Vol, veh/h 58.82      0      0      0      0   4.71      0 447.06      0      0      0    0 
Prop Arriv On Green   0.05   0.12   0.12   0.05   0.12   0.12   0.05   0.48   0.48   0.06   0.49   0.49 
Apprch Vol, veh/h        0 157.65      0      0 157.65      0      0 608.24      0      0 1018.8    0 
Apprch Stops, #/veh      0   0.81      0      0   0.81      0      0   0.47      0      0   0.49    0 
Apprch Delay, s/veh      0  32.53      0      0  32.53      0      0  13.38      0      0  13.85    0 
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Apprch LOS                      C                    C                    B                    B    
Int Delay, s/veh     16.74 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         4       1.1         3       1.1         3       1.1 3 
Phase Duration, s              10.73      44.9      9.16     15.67      9.89     45.74      9.16 15.67 
Change Period, s                 5.5       6.4       5.5       5.7       5.5       6.4       5.5 5.7 
Max Allow Headway, s            5.08      5.03      5.14      5.06      5.08      5.01      5.14 5.06 
Max Green Setting, s             8.5      38.5       7.5      12.5       8.5      38.5       7.5 12.5 
Queue Clear Time, s             5.29      9.39      4.42      5.97      4.23      15.1      4.42 5.97 
Green Exten Time, s             0.17      2.99      0.04      0.18      0.12      5.97      0.04 0.18 
Prob of Phase Call              0.96         1      0.73         1      0.88         1      0.73 1 
Prob of Max Out                    1         0         1      0.33         1      0.05         1 0.33 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1680.67         0   1680.67         0   1680.67         0   1680.67 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3001.34         0   1764.71         0      3360         0 1764.71 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    447.51         0   1495.51         0   1495.51         0 1495.51 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm             L Pr/Pm             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         1         0         1         0         1 0 
Group Volume, veh/h           141.18         0     58.82         0     94.12         0     58.82 0 
Group SatFlow, vphpl         1680.67         0   1680.67         0   1680.67         0   1680.67 0 
Queue Serve Time, s             3.29         0      2.42         0      2.23         0      2.42 0 
Cycle Clear Time, s             3.29         0      2.42         0      2.23         0      2.42 0 
Perm SatFlow, vphpl           882.85         0   1291.01         0    629.45         0   1291.01 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s              39.34         0      9.97         0      38.5         0      9.97 0 
Perm Serve Time, s              31.1         0         6         0     26.24         0         6 0 
Perm Que Serve Time, s          1.57                0.19                2.16                0.19 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph           540              262.14              386.47              262.14 
v/c Ratio                       0.26         0      0.22         0      0.24         0      0.22 0 
Avail Capacity, veh/h         608.38              342.41              472.33              342.41 
I-Factor                         0.9         0         1         0         1         0         1 0 
Uniform Delay, s/veh            9.24               28.86               10.39 28.86 
Increm Delay, s/veh             0.33         0      0.61         0      0.46         0      0.61 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            9.57               29.47               10.85               29.47 
Group LOS                          A                   C                   B                   C 
Uniform Stops, #/veh            0.36                0.73                0.37                0.73 
Increm Stops, #/veh             0.01         0      0.03         0      0.02         0      0.03 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.37                0.76                0.39                0.76 
Uniform Queue, veh/ln           1.03                0.94                0.71                0.94 
Increm Queue, veh/ln            0.05         0      0.04         0      0.05         0      0.04 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln           1.94                1.78                1.36                1.78 
Storage Ratio                   0.14         0      0.18         0      0.12         0      0.18 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         1         0         2         0 1 
Group Volume, veh/h                0    261.75         0     94.12         0    811.76         0 94.12 
Group SatFlow, vphpl               0   1764.71         0   1764.71         0      1680         0 1764.71 
Queue Serve Time, s                0      7.31         0      3.97         0      13.1         0 3.97 
Cycle Clear Time, s                0      7.31         0      3.97         0      13.1         0 3.97 
Lane Grp Capacity, vph                   844.5              218.64             1642.85           218.64 
v/c Ratio                          0      0.31         0      0.43         0      0.49         0 0.43 
Avail Capacity, veh/h                    844.5              274.19             1642.85           274.19 
I-Factor                           0         1         0         1         0       0.9         0 1 
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Uniform Delay, s/veh                     12.84               32.62               13.85           32.62 
Increm Delay, s/veh                0      0.95         0       1.9         0      0.96         0 1.9 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      13.8               34.52               14.82           34.52 
Group LOS                                    B                   C                   B           C 
Uniform Stops, #/veh                      0.45                0.79                0.49           0.79 
Increm Stops, #/veh                0      0.04         0      0.05         0      0.02         0 0.05 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.49                0.84                0.51           0.84 
Uniform Queue, veh/ln                     2.57                1.64                4.35           1.64 
Increm Queue, veh/ln               0      0.22         0      0.12         0      0.22         0 0.12 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0      1.73         0 1.8 
Back of Queue, veh/ln                     5.02                3.16                 7.9           3.16 
Storage Ratio                      0      0.13         0      0.16         0      0.19         0 0.16 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                   R                   R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    252.37         0      4.71         0     65.88         0 4.71 
Group SatFlow, vphpl               0   1684.15         0   1495.51         0   1495.51         0 1495.51 
Queue Serve Time, s                0      7.39         0      0.22         0      1.89         0 0.22 
Cycle Clear Time, s                0      7.39         0      0.22         0      1.89         0 0.22 
Prot RT SatFlow, vphpl                                           0                   0           0 
Prot RT Eff Green, s                                             0                   0           0 
Prop Outside Lane                  0      0.27         0         1         0         1         0 1 
Lane Grp Capacity, vph                  805.96              185.29              731.22           185.29 
v/c Ratio                          0      0.31  0      0.03         0      0.09         0 0.03 
Avail Capacity, veh/h                   805.96              232.36              731.22           232.36 
I-Factor                           0         1         0         1         0       0.9         0 1 
Uniform Delay, s/veh                     12.87               30.97               10.99           30.97 
Increm Delay, s/veh                0      1.01         0      0.08         0      0.22         0 0.08 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     13.88               31.05               11.21           31.05 
Group LOS                                    B                   C                   B           C 
Uniform Stops, #/veh                      0.45                0.75                0.39           0.75 
Increm Stops, #/veh                0      0.04         0      0.04         0      0.03         0 0.04 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.49                0.78                0.42           0.78 
Uniform Queue, veh/ln                     2.48                0.08                0.56           0.08 
Increm Queue, veh/ln               0      0.23         0         0         0      0.04         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     4.88                0.15                1.09           0.15 
Storage Ratio                      0      0.12         0      0.01         0       0.1         0 0.02 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.85

Intersection I-90 Ramps (SPUI) Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 120 350 260 60 120 250 110 20 310 60

Signal Information

Green
Yellow
Red

1.9 1.1 42.9 0.0 7.2 0.0
4.5 4.5 4.5 0.0 4.5 0.0
1.0 1.0 1.0 0.0 1.0 0.0

1 3 4

6 7 8

Cycle, s 75.1 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 12.7 0.0 12.7 0.0 14.0 55.0 7.4 48.4

Change Period, (Y+Rc), s 5.5 0.0 5.5 0.0 5.5 5.5 5.5 5.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 4.0 5.1 4.0

Queue Clearance Time (gs), s 2.2 6.1 8.2 4.5 3.1 6.0

Green Extension Time (ge), s 0.5 0.0 1.1 0.0 0.7 1.2 0.0 1.2

Phase Call Probability 0.95 1.00 0.95 1.00 0.39 1.00

Max Out Probability 0.01 0.22 0.00 0.00 0.65 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 14 3 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 141 0 306 0 141 294 0 24 365 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1601 1467 1601 1467 1648 1648 1467 1648 1648 1467

Queue Service Time (gs), s 0.2 0.0 4.1 0.0 6.2 2.5 0.0 1.1 4.0 0.0

Cycle Queue Clearance Time (gc), s 0.2 0.0 4.1 0.0 6.2 2.5 0.0 1.1 4.0 0.0

Green Ratio (g/C) 0.10 0.11 0.10 0.03 0.11 0.66 0.66 0.03 0.57 0.57

Capacity (c), veh/h 424 168 424 40 186 2171 966 43 1884 838

Volume-to-Capacity Ratio (X) 0.333 0.000 0.721 0.000 0.758 0.135 0.000 0.553 0.194 0.000

Available Capacity (ca), veh/h 736 185 736 57 823 2171 966 186 1884 838

Back of Queue (Q), veh/ln (95th percentile) 2.0 0.0 4.6 0.0 5.0 1.2 0.0 1.0 2.2 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.10 0.00 0.24 0.00 0.34 0.03 0.00 0.08 0.07 0.00

Uniform Delay (d1), s/veh 32.6 0.0 33.6 0.0 32.3 4.8 0.0 36.2 7.8 0.0

Incremental Delay (d2), s/veh 0.6 0.0 3.3 0.0 8.3 0.1 0.0 14.1 0.2 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 33.2 0.0 36.9 0.0 40.7 4.9 0.0 50.3 8.0 0.0

Level of Service (LOS) C D D A D A

Approach Delay, s/veh / LOS 33.2 C 36.9 D 16.5 B 10.5 B

Intersection Delay, s/veh / LOS 21.5 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 3.0 C 2.5 B 2.9 C

Bicycle LOS Score / LOS F F 0.8 A 0.8 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:26:06 PM
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This Signals text report was created on January 31, 2013 at 04:27:09

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      75.13 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h          120      0    350    260      0     60    120    250    110     20    310    60 
Lanes                    2      0      1      2      0      1      1      2      1      1      2    1 
Bay Length, ft         500    500    500    500    500    500    375   1073    500    350    851    450 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        4      4      4      4      4      4      4      4      4      4      4    4 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   350                   60                  110                   60    
I-Factor                     1.00                 1.00                 0.96                 0.94    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    14.5       1.0      14.5       1.0      37.5      49.5       8.5 20.5 
Yellow Change, s                    4.5       0.0       4.5       0.0       4.5       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.0       1.0       0.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         1         5         1         5         7         5 7 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       3.0       4.0 3.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False      True False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      75.13 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h       141.18      0      0 305.88      0      0 141.18 294.12      0  23.53 364.71    0 
SatFlow, veh/h/ln   1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 1730.8 
Lane Util Factor      0.97      1      1   0.97      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     424.36      0   16.3 424.36      0   16.3 186.31 2171.1 966.35  42.58 1883.8 838.45 
Discharge Vol, veh/h141.18      0      0 305.88      0      0      0 294.12      0      0 364.71    0 
Prop Arriv On Green    0.1      0      0    0.1      0      0   0.11   0.66      0   0.03   0.57    0 
Apprch Vol, veh/h        0 141.18      0      0 305.88      0      0 435.29      0      0 388.24    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.48      0      0    0.4    0 
Apprch Delay, s/veh      0  33.21      0      0  36.91      0      0  16.51      0      0  10.53    0 
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Apprch LOS                      C                    D                    B                    B    
Int Delay, s/veh     21.45 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s               7.44        55         0     12.69     13.99     48.45         0 12.69 
Change Period, s                 5.5       5.5        0       5.5       5.5       5.5         0 5.5 
Max Allow Headway, s            5.08      3.98         0      4.98      5.08      3.98         0 4.98 
Max Green Setting, s             8.5      49.5         1      14.5      37.5      20.5         1 14.5 
Queue Clear Time, s             3.06      4.51                6.12      8.24      6.01           2.24 
Green Exten Time, s             0.02      1.19         0      1.09      0.72      1.22         0 0.51 
Prob of Phase Call              0.39         1                   1      0.95         1           0.95 
Prob of Max Out                 0.65         0                0.22         0         0           0.01 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1648.35         0         0    3201.1   1648.35         0         0 3201.1 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0   3295.38         0         0         0   3295.38         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1466.75   1466.75         0         0   1466.75   1466.75 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 2 
Group Volume, veh/h            23.53         0         0    305.88    141.18         0         0 141.18 
Group SatFlow, vphpl         1648.35         0         0   1600.55   1648.35         0         0 1600.55 
Queue Serve Time, s             1.06         0         0      4.12      6.24         0         0 0.24 
Cycle Clear Time, s             1.06         0         0      4.12      6.24         0         0 0.24 
Perm SatFlow, vphpl                0         0         0    1384.6         0         0         0 1384.6 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph         42.58                        424.36    186.31                     424.36 
v/c Ratio                       0.55         0         0      0.72      0.76         0         0 0.33 
Avail Capacity, veh/h         186.48                        735.73    822.72                     735.73 
I-Factor                        0.94         0         0         1      0.96         0         0 1 
Uniform Delay, s/veh           36.17                         33.62     32.32 32.56 
Increm Delay, s/veh            14.11         0         0      3.29      8.34         0         0 0.65 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           50.27                         36.91     40.66                     33.21 
Group LOS                          D                             D         D                     C 
Uniform Stops, #/veh            0.85                          0.76      0.82                     0.75 
Increm Stops, #/veh              0.3         0         0      0.05      0.13         0         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                1.15                          0.82      0.95                     0.77 
Uniform Queue, veh/ln           0.41                          2.34      2.35                     1.07 
Increm Queue, veh/ln            0.17         0         0      0.19      0.43         0         0 0.04 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8       1.8         0         0 1.8 
Back of Queue, veh/ln           1.03                          4.56         5                     1.99 
Storage Ratio                   0.08         0         0      0.24      0.34         0         0 0.1 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    294.12         0         0         0    364.71         0 0 
Group SatFlow, vphpl               0   1647.69         0         0         0   1647.69         0 0 
Queue Serve Time, s                0      2.51         0         0         0      4.01         0 0 
Cycle Clear Time, s                0      2.51         0         0         0      4.01         0 0 
Lane Grp Capacity, vph                 2171.11         0                       1883.76         0 
v/c Ratio                          0      0.14         0         0         0      0.19         0 0 
Avail Capacity, veh/h                  2171.11         0                       1883.76         0 
I-Factor                           0      0.96         0         0         0      0.94         0 0 
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Uniform Delay, s/veh                       4.8         0       7.75         0 
Increm Delay, s/veh                0      0.13         0         0         0      0.22         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      4.93         0                          7.97         0 
Group LOS                                    A                                       A           
Uniform Stops, #/veh                      0.24       NaN                          0.34       NaN 
Increm Stops, #/veh                0      0.01         0         0         0      0.01         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.25       NaN                          0.35       NaN 
Uniform Queue, veh/ln                     0.62         0                          1.15         0 
Increm Queue, veh/ln               0      0.04         0         0         0      0.06         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0       1.8         1 0 
Back of Queue, veh/ln                     1.18         0                          2.18         0 
Storage Ratio                      0      0.03         0         0         0      0.07         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1466.75   1466.75         0         0   1466.75   1466.75 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0   1466.75                             0   1466.75 
Prot RT Eff Green, s                         0      8.49                             0      1.94 
Prop Outside Lane                  0         1         1         0         0         1         1 0 
Lane Grp Capacity, vph                  966.35    167.74                        838.45     39.84 
v/c Ratio                          0         0  0         0         0         0         0 0 
Avail Capacity, veh/h                   966.35    185.31                        838.45     57.41 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period AM Peak PHF 0.85

Intersection Mall Drive Analysis Year 2035 No-Build Analysis Period 1> 7:45

File Name 2035_No-Build_AM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 30 50 100 180 70 20 100 130 200 20 110 20

Signal Information

Green
Yellow
Red

1.4 2.7 5.0 1.9 2.5 6.5
3.0 0.0 4.5 3.0 4.5 4.5
2.0 0.0 2.0 2.0 2.0 2.0

1 3 4

6 7 8

Cycle, s 49.6 Reference Phase 6

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.1 3.0 2.0 4.0 1.1 3.0 1.1 4.0

Phase Duration, s 6.9 13.0 16.0 22.1 9.1 14.2 6.4 11.5

Change Period, (Y+Rc), s 5.0 6.5 6.5 6.5 5.0 6.5 5.0 6.5

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.0

Queue Clearance Time (gs), s 2.9 2.8 4.9 2.9 5.0 6.2 2.6 3.9

Green Extension Time (ge), s 0.0 0.2 0.8 0.4 0.2 1.1 0.0 0.6

Phase Call Probability 0.39 0.93 0.95 0.99 0.80 1.00 0.28 1.00

Max Out Probability 1.00 0.00 0.06 0.00 1.00 0.00 1.00 0.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 35 59 13 212 44 44 118 153 73 24 68 68

Adjusted Saturation Flow Rate (s), veh/h/ln 1602 1601 1426 1556 1682 1643 1602 1682 1426 1602 1682 1651

Queue Service Time (gs), s 0.9 0.8 0.4 2.9 0.9 0.9 3.0 4.2 2.3 0.6 1.9 1.9

Cycle Queue Clearance Time (gc), s 0.9 0.8 0.4 2.9 0.9 0.9 3.0 4.2 2.3 0.6 1.9 1.9

Green Ratio (g/C) 0.17 0.13 0.13 0.19 0.31 0.31 0.24 0.16 0.16 0.13 0.10 0.10

Capacity (c), veh/h 371 422 188 594 528 515 352 262 222 268 169 166

Volume-to-Capacity Ratio (X) 0.095 0.140 0.069 0.357 0.084 0.085 0.334 0.584 0.329 0.088 0.405 0.411

Available Capacity (ca), veh/h 535 1130 503 972 933 911 509 865 733 450 797 782

Back of Queue (Q), veh/ln (95th percentile) 0.6 0.5 0.2 1.7 0.5 0.5 1.8 2.9 1.3 0.4 1.4 1.4

Queue Storage Ratio (RQ) (95th percentile) 0.06 0.01 0.01 0.23 0.03 0.03 0.17 0.09 0.04 0.04 0.04 0.04

Uniform Delay (d1), s/veh 17.4 19.1 18.9 17.4 12.0 12.0 15.7 19.4 18.6 19.1 20.9 20.9

Incremental Delay (d2), s/veh 0.2 0.2 0.2 0.5 0.1 0.1 0.8 2.9 1.2 0.2 2.2 2.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 17.6 19.3 19.1 17.9 12.1 12.1 16.5 22.3 19.8 19.3 23.1 23.2

Level of Service (LOS) B B B B B B B C B B C C

Approach Delay, s/veh / LOS 18.7 B 16.2 B 19.8 B 22.6 C

Intersection Delay, s/veh / LOS 19.0 B

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.0 C 2.4 B 3.0 C 3.1 C

Bicycle LOS Score / LOS 0.6 A 0.7 A 1.1 A 0.6 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:26:06 PM
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This Signals text report was created on January 31, 2013 at 04:27:18

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      49.59 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           30     50    100    180     70     20    100    130    200     20    110    20 
Lanes                    1      2      1      2      2      0      1      1      1      1      2    0 
Bay Length, ft         250   1000    850    200    500    200    275    851    851    300   1000    0 
Receiving Lanes          2      2      2      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        7      7      7      7      7      2      7      7      7      7      7    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                    89                   15                  138                   14    
I-Factor                     1.00                 1.00                 0.99                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT  LT+TH+RT        LT     TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Prot.        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                     7.0      17.5      15.5      27.5       9.0      25.5       7.0 23.5 
Yellow Change, s                    3.0       4.5       4.5       4.5       3.0       4.5       3.0 4.5 
Red Clearance, s                    2.0       2.0       2.0       2.0       2.0       2.0       2.0 2.0 
Minimum Green, s                      5         7        10        10         5         5         5 5 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Off       Off Off 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      49.59 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        35.29  58.82  12.94 211.76  82.35   5.88 117.65 152.94  72.94  23.53 129.41   7.06 
SatFlow, veh/h/ln   1682.2 1682.2 1682.2 1682.2 1682.2      0 1682.2 1682.2 1682.2 1682.2 1682.2    0 
Lane Util Factor         1   0.95      1   0.97      1      1      1      1      1      1      1    1 
Capacity, veh/h     370.95 421.52 187.62 593.53 974.34  68.86 352.15 261.94 221.99 268.27 317.32  17.18 
Discharge Vol, veh/h     0      0  12.94 211.76      0      0      0      0      0      0 129.41    0 
Prop Arriv On Green   0.04   0.13   0.13   0.19   0.31   0.31   0.08   0.16   0.16   0.03    0.1    0.1 
Apprch Vol, veh/h        0 107.06      0      0    300      0      0 343.53      0      0    160    0 
Apprch Stops, #/veh      0   0.78      0      0   0.71      0      0   0.83      0      0   0.85    0 
Apprch Delay, s/veh      0   18.7      0      0  16.22      0      0  19.81      0      0  22.63    0 
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Apprch LOS                      B                    B                    B                    C    
Int Delay, s/veh     18.99 
Int LOS                  B 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         3         2         3       1.1         4       1.1 4 
Phase Duration, s               6.39     14.22     15.96     13.03      9.13     11.48      6.93 22.06 
Change Period, s                   5       6.5       6.5       6.5         5       6.5         5 6.5 
Max Allow Headway, s            5.08       5.1      5.14      5.11      5.08         5      5.14 5.07 
Max Green Setting, s               7      25.5      15.5      17.5         9      23.5         7 27.5 
Queue Clear Time, s             2.64      6.19      4.93      2.81      4.99      3.92      2.93 2.94 
Green Exten Time, s             0.01      1.08      0.84      0.23      0.16      0.56      0.02 0.37 
Prob of Phase Call              0.28         1      0.95      0.93       0.8         1      0.39 0.99 
Prob of Max Out                    1         0      0.06         0         1         0         1 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1602.14         0   3111.35         0   1602.14         0   1602.14 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1682.24         0   3202.99         0   3162.41         0 3105.49 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0   1425.63         0   1425.63         0    171.25         0 219.49 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm            L (Prot)             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         2         0         1         0         1 0 
Group Volume, veh/h            23.53         0    211.76         0    117.65         0     35.29 0 
Group SatFlow, vphpl         1602.14         0   1555.67         0   1602.14         0   1602.14 0 
Queue Serve Time, s             0.64         0      2.93         0      2.99         0      0.93 0 
Cycle Clear Time, s             0.64         0      2.93         0      2.99         0      0.93 0 
Perm SatFlow, vphpl          1096.41         0         0         0   1189.35         0   1242.56 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s               4.98         0         0         0      7.72         0      6.53 0 
Perm Serve Time, s              3.54         0         0         0      3.06         0      6.53 0 
Perm Que Serve Time, s          0.03                                    0.51                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        268.27              593.53              352.15              370.95 
v/c Ratio                       0.09         0      0.36         0      0.33         0       0.1 0 
Avail Capacity, veh/h         449.61              972.34              509.39              534.81 
I-Factor                           1         0         1         0      0.99         0         1 0 
Uniform Delay, s/veh           19.15               17.43               15.74 17.45 
Increm Delay, s/veh              0.2         0      0.52         0      0.78         0      0.16 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           19.34               17.94               16.52               17.61 
Group LOS                          B                   B                   B                   B 
Uniform Stops, #/veh            0.78                0.74                 0.8                0.77 
Increm Stops, #/veh             0.03         0      0.02         0      0.03         0      0.02 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.81                0.75                0.83                0.79 
Uniform Queue, veh/ln           0.21                0.92                0.91                 0.3 
Increm Queue, veh/ln            0.01         0      0.04         0      0.08         0      0.02 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln            0.4                1.73                1.77                0.57 
Storage Ratio                   0.04         0      0.23         0      0.17         0      0.06 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         2         0         1         0 1 
Group Volume, veh/h                0    152.94         0     58.82         0      68.4         0 44.21 
Group SatFlow, vphpl               0   1682.24         0    1601.5         0   1682.24         0 1682.24 
Queue Serve Time, s                0      4.19         0      0.81         0      1.89         0 0.92 
Cycle Clear Time, s                0      4.19         0      0.81         0      1.89         0 0.92 
Lane Grp Capacity, vph                  261.94              421.52               168.8           527.8 
v/c Ratio                          0      0.58         0      0.14         0      0.41         0 0.08 
Avail Capacity, veh/h                    864.9             1130.14              797.07           932.74 
I-Factor                           0      0.99         0         1         0         1         0 1 
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Uniform Delay, s/veh                     19.45               19.05               20.92           11.99 
Increm Delay, s/veh                0      2.89         0      0.21         0      2.22         0 0.1 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     22.33               19.26               23.14           12.09 
Group LOS                                    C                   B                   C           B 
Uniform Stops, #/veh                      0.78                0.76                 0.8           0.59 
Increm Stops, #/veh                0      0.06         0      0.02         0      0.07         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.84                0.78                0.86           0.6 
Uniform Queue, veh/ln                     1.41                0.27                0.65           0.29 
Increm Queue, veh/ln               0      0.21         0      0.01         0       0.1         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     2.91                 0.5                1.36           0.55 
Storage Ratio                      0      0.09         0      0.01         0      0.04         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                              R                   R                 T+R           T+R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0     72.94         0     12.94         0     68.07         0 44.03 
Group SatFlow, vphpl               0   1425.63         0   1425.63         0   1651.42         0 1642.74 
Queue Serve Time, s                0      2.26         0      0.39         0      1.92         0 0.94 
Cycle Clear Time, s                0      2.26         0      0.39         0      1.92         0 0.94 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1         0         1         0       0.1         0 0.13 
Lane Grp Capacity, vph                  221.99              187.62              165.73           515.43 
v/c Ratio                          0      0.33  0      0.07         0      0.41         0 0.09 
Avail Capacity, veh/h                   732.97              503.02              782.48           910.86 
I-Factor                           0      0.99         0         1         0         1         0 1 
Uniform Delay, s/veh                     18.63               18.87               20.93           12 
Increm Delay, s/veh                0       1.2         0      0.22         0      2.31         0 0.1 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     19.83               19.09               23.25           12.1 
Group LOS                                    B                   B                   C           B 
Uniform Stops, #/veh                      0.75                0.75                 0.8           0.59 
Increm Stops, #/veh                0      0.04         0      0.04         0      0.07         0 0.01 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.79                0.79                0.86           0.6 
Uniform Queue, veh/ln                     0.64                0.12                0.65           0.29 
Increm Queue, veh/ln               0      0.07         0      0.01         0      0.11         0 0.01 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     1.29                0.23                1.36           0.55 
Storage Ratio                      0      0.04         0      0.01         0      0.04         0 0.03 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Eglin St Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 330 150 250 70 150 100 320 820 50 150 850 330

Signal Information

Green
Yellow
Red

7.5 1.5 27.5 4.8 4.2 10.3
3.2 3.2 3.9 3.2 3.2 3.2
2.3 2.3 2.5 2.3 2.3 2.5

1 3 4

6 7 8

Cycle, s 89.9 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 3 8 7 4 5 2 1 6

Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0

Phase Duration, s 20.0 25.7 10.3 16.0 20.0 40.9 13.0 33.9

Change Period, (Y+Rc), s 5.5 5.7 5.5 5.7 5.5 6.4 5.5 6.4

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.0 5.1 5.0

Queue Clearance Time (gs), s 16.5 9.3 5.6 10.3 15.6 25.5 8.0 26.4

Green Extension Time (ge), s 0.0 0.7 0.0 0.0 0.0 3.8 0.0 0.7

Phase Call Probability 1.00 1.00 0.86 1.00 1.00 1.00 0.98 1.00

Max Out Probability 1.00 0.14 1.00 1.00 1.00 0.60 1.00 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 3 8 18 7 4 14 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 367 167 60 78 167 13 356 446 516 167 944 123

Adjusted Saturation Flow Rate (s), veh/h/ln 1681 1765 1496 1681 1765 1496 1681 1498 1734 1681 1680 1496

Queue Service Time (gs), s 14.5 7.3 2.9 3.6 8.3 0.7 13.6 23.5 23.5 6.0 24.4 5.6

Cycle Queue Clearance Time (gc), s 14.5 7.3 2.9 3.6 8.3 0.7 13.6 23.5 23.5 6.0 24.4 5.6

Green Ratio (g/C) 0.41 0.22 0.22 0.17 0.11 0.11 0.57 0.38 0.38 0.39 0.31 0.31

Capacity (c), veh/h 378 392 332 302 203 172 369 575 665 291 1028 457

Volume-to-Capacity Ratio (X) 0.970 0.425 0.181 0.257 0.823 0.078 0.963 0.776 0.776 0.572 0.919 0.270

Available Capacity (ca), veh/h 378 392 332 333 206 175 369 575 665 291 1028 457

Back of Queue (Q), veh/ln (95th percentile) 14.6 5.6 1.9 2.7 8.4 0.5 11.6 14.3 15.8 4.3 15.5 3.6

Queue Storage Ratio (RQ) (95th percentile) 1.49 0.29 0.24 0.27 0.43 0.04 0.98 0.36 0.40 0.32 0.37 0.34

Uniform Delay (d1), s/veh 23.3 30.0 28.3 32.6 38.9 35.5 24.6 24.3 24.3 20.7 30.1 23.6

Incremental Delay (d2), s/veh 38.4 1.0 0.4 0.6 23.5 0.3 37.2 9.9 8.6 2.5 11.3 1.1

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 61.7 31.1 28.7 33.2 62.4 35.8 61.8 34.2 33.0 23.2 41.4 24.7

Level of Service (LOS) E C C C E D E C C C D C

Approach Delay, s/veh / LOS 49.8 D 52.2 D 41.2 D 37.3 D

Intersection Delay, s/veh / LOS 42.1 D

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.8 C 3.3 C 2.5 B 2.7 B

Bicycle LOS Score / LOS 1.5 A 0.9 A 1.6 A 1.5 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:27:55 PM
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This Signals text report was created on January 31, 2013 at 04:28:29

Intersection number = 1, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      89.92 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h          330    150    250     70    150    100    320    820     50    150    850    330 
Lanes                    1      1      1      1      1      1      1      2      0      1      2    1 
Bay Length, ft         250    500    200    250    500    350    300   1000    150    350   1073    275 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0     40      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   196                   88                    4                  219    
I-Factor                     1.00                 1.00                 1.00                 0.74    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 3         8         7         4         5         2         1 6 
Movement                             LT  LT+TH+RT        LT  LT+TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                    14.5      18.5       6.5      10.5      14.5      34.5       7.5 27.5 
Yellow Change, s                    3.2       3.2       3.2       3.2       3.2       3.9       3.2 3.9 
Red Clearance, s                    2.3       2.5       2.3       2.5       2.3       2.5       2.3 2.5 
Minimum Green, s                      5        10         5        10         5        15         5 15 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      89.92 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 3      8     18      7      4     14      5      2     12      1      6    16 
Volume, veh/h       366.67 166.67     60  77.78 166.67  13.33 355.56 911.11  51.11 166.67 944.44 123.33 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7      0 1764.7 1764.7 1764.7 
Lane Util Factor         1      1      1      1      1      1      1   0.85      1      1   0.95    1 
Capacity, veh/h     377.99 392.12 332.31 302.39  202.5 171.61 369.21 1174.1  65.87 291.41 1027.6 457.38 
Discharge Vol, veh/h366.67      0      0      0      0  13.33      0 911.11      0      0      0    0 
Prop Arriv On Green   0.16   0.22   0.22   0.05   0.11   0.11   0.16   0.38   0.38   0.08   0.31   0.31 
Apprch Vol, veh/h        0 593.33      0      0 257.78      0      0 1317.8      0      0 1234.4    0 
Apprch Stops, #/veh      0      1      0      0   1.03      0      0   0.89      0      0   0.84    0 
Apprch Delay, s/veh      0  49.75      0      0  52.21      0      0  41.17      0      0  37.27    0 
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Apprch LOS                      D                    D                    D                    D    
Int Delay, s/veh     42.09 
Int LOS                  D 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         4       1.1         3       1.1         3       1.1 3 
Phase Duration, s                 13      40.9        20     16.02        20      33.9     10.34 25.68 
Change Period, s                 5.5       6.4       5.5       5.7       5.5       6.4       5.5 5.7 
Max Allow Headway, s            5.08         5      5.14      5.07      5.08      5.02      5.14 5.14 
Max Green Setting, s             7.5      34.5      14.5      10.5      14.5      27.5       6.5 18.5 
Queue Clear Time, s             8.05      25.5      16.5      10.3     15.57      26.4      5.63 9.29 
Green Exten Time, s                0      3.81         0      0.02         0      0.72      0.02 0.75 
Prob of Phase Call              0.98         1         1         1         1         1      0.86 1 
Prob of Max Out                    1       0.6         1         1         1         1         1 0.14 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1680.67         0   1680.67         0   1680.67         0   1680.67 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   3060.13         0   1764.71         0      3360         0 1764.71 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0    171.67         0   1495.51         0   1495.51         0 1495.51 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm             L Pr/Pm             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         1         0         1         0         1 0 
Group Volume, veh/h           166.67         0    366.67         0    355.56         0     77.78 0 
Group SatFlow, vphpl         1680.67         0   1680.67         0   1680.67         0   1680.67 0 
Queue Serve Time, s             6.05         0      14.5         0     13.57         0      3.63 0 
Cycle Clear Time, s             6.05         0      14.5         0     13.57         0      3.63 0 
Perm SatFlow, vphpl           581.37         0   1199.24         0    526.27         0   1149.33 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s               27.5         0     21.98         0      36.5         0     10.32 0 
Perm Serve Time, s                11         0      2.02         0       3.1         0     10.32 0 
Perm Que Serve Time, s          6.63                2.02                 3.1                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        291.41              377.99              369.21              302.39 
v/c Ratio                       0.57         0      0.97         0      0.96         0      0.26 0 
Avail Capacity, veh/h         291.41              377.99              369.21              333.45 
I-Factor                        0.74         0         1         0         1         0         1 0 
Uniform Delay, s/veh           20.74               23.28               24.62 32.59 
Increm Delay, s/veh             2.46         0     38.41         0     37.22         0      0.63 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh            23.2               61.69               61.84               33.22 
Group LOS                          C                   E                   E                   C 
Uniform Stops, #/veh            0.57                 0.7                0.62                0.72 
Increm Stops, #/veh             0.05         0      0.47         0      0.46         0      0.03 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.62                1.17                1.08                0.75 
Uniform Queue, veh/ln           2.21                5.52                3.38                1.44 
Increm Queue, veh/ln             0.2         0      4.03         0      3.82         0      0.05 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0      1.53         0      1.61         0       1.8 0 
Back of Queue, veh/ln           4.34               14.62               11.59                2.69 
Storage Ratio                   0.32         0      1.49         0      0.98         0      0.27 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         1         0         2         0 1 
Group Volume, veh/h                0    446.01         0    166.67         0    944.44         0 166.67 
Group SatFlow, vphpl               0   1497.99         0   1764.71         0      1680         0 1764.71 
Queue Serve Time, s                0      23.5         0       8.3         0      24.4         0 7.29 
Cycle Clear Time, s                0      23.5         0       8.3         0      24.4         0 7.29 
Lane Grp Capacity, vph                  574.75               202.5              1027.6           392.12 
v/c Ratio                          0      0.78         0      0.82         0      0.92         0 0.43 
Avail Capacity, veh/h                   574.75              206.07              1027.6           392.12 
I-Factor                           0         1         0         1         0      0.74         0 1 
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Uniform Delay, s/veh                     24.32               38.91               30.13           30.04 
Increm Delay, s/veh                0      9.88         0     23.48         0     11.26         0 1.04 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      34.2               62.39               41.39           31.08 
Group LOS                                    C                   E                   D           C 
Uniform Stops, #/veh                      0.67                0.83                0.76           0.71 
Increm Stops, #/veh                0      0.15         0      0.34         0      0.15         0 0.03 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.82                1.17                0.91           0.74 
Uniform Queue, veh/ln                     7.69                3.51                9.23           3.01 
Increm Queue, veh/ln               0      1.58         0      1.32         0      1.61         0 0.11 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.54         0      1.75         0      1.43         0 1.8 
Back of Queue, veh/ln                    14.26                8.43               15.49           5.63 
Storage Ratio                      0      0.36         0      0.43         0      0.37         0 0.29 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                            T+R                   R                   R           R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0    516.22         0     13.33         0    123.33         0 60 
Group SatFlow, vphpl               0   1733.81         0   1495.51         0   1495.51         0 1495.51 
Queue Serve Time, s                0      23.5         0      0.72         0      5.61         0 2.92 
Cycle Clear Time, s                0      23.5         0      0.72         0      5.61         0 2.92 
Prot RT SatFlow, vphpl                                           0                   0           0 
Prot RT Eff Green, s                                             0                   0           0 
Prop Outside Lane                  0       0.1         0         1         0         1         0 1 
Lane Grp Capacity, vph                  665.24              171.61              457.38           332.31 
v/c Ratio                          0      0.78  0      0.08         0      0.27         0 0.18 
Avail Capacity, veh/h                   665.24              174.64              457.38           332.31 
I-Factor                           0         1         0         1         0      0.74         0 1 
Uniform Delay, s/veh                     24.32               35.55               23.61           28.34 
Increm Delay, s/veh                0      8.63         0      0.27         0      1.07         0 0.37 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     32.95               35.82               24.68           28.7 
Group LOS                                    C                   D                   C           C 
Uniform Stops, #/veh                      0.67                0.76                 0.6           0.67 
Increm Stops, #/veh                0      0.13         0      0.04         0      0.05         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                           0.8                 0.8                0.65           0.69 
Uniform Queue, veh/ln                      8.9                0.26                1.89           1.02 
Increm Queue, veh/ln               0       1.6         0      0.01         0      0.14         0 0.03 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0      1.51         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                    15.81                0.48                3.64           1.9 
Storage Ratio                      0       0.4         0      0.04         0      0.34         0 0.24 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection I-90 Ramps (SPUI) Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 150 470 330 90 480 470 300 50 530 160

Signal Information

Green
Yellow
Red

3.6 19.9 27.1 0.0 9.0 0.0
4.5 4.5 4.5 0.0 4.5 0.0
1.0 1.0 1.0 0.0 1.0 0.0

1 3 4

6 7 8

Cycle, s 81.6 Reference Phase 2

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.4 3.0 1.4 3.0 2.0 3.0 2.0 3.0

Phase Duration, s 14.5 0.0 14.5 0.0 34.4 58.0 9.1 32.6

Change Period, (Y+Rc), s 5.5 0.0 5.5 0.0 5.5 5.5 5.5 5.5

Max Allow Headway (MAH), s 5.0 0.0 5.0 0.0 5.1 4.0 5.1 4.0

Queue Clearance Time (gs), s 3.1 8.2 26.5 7.4 4.7 13.6

Green Extension Time (ge), s 0.5 0.0 0.8 0.0 2.5 2.2 0.0 1.7

Phase Call Probability 0.98 1.00 1.00 1.00 0.72 1.00

Max Out Probability 0.06 1.00 0.24 0.00 1.00 0.15

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 14 3 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 167 0 367 0 533 522 0 56 589 0

Adjusted Saturation Flow Rate (s), veh/h/ln 1632 1496 1632 1496 1681 1680 1496 1681 1680 1496

Queue Service Time (gs), s 1.1 0.0 6.2 0.0 24.5 5.4 0.0 2.7 11.6 0.0

Cycle Queue Clearance Time (gc), s 1.1 0.0 6.2 0.0 24.5 5.4 0.0 2.7 11.6 0.0

Green Ratio (g/C) 0.11 0.35 0.11 0.04 0.35 0.64 0.64 0.04 0.33 0.33

Capacity (c), veh/h 467 532 467 67 596 2162 962 74 1118 497

Volume-to-Capacity Ratio (X) 0.357 0.000 0.785 0.000 0.894 0.242 0.000 0.753 0.527 0.000

Available Capacity (ca), veh/h 607 549 607 84 773 2162 962 155 1118 497

Back of Queue (Q), veh/ln (95th percentile) 2.5 0.0 6.3 0.0 13.3 2.7 0.0 2.4 7.4 0.0

Queue Storage Ratio (RQ) (95th percentile) 0.13 0.00 0.32 0.00 0.90 0.06 0.00 0.18 0.22 0.00

Uniform Delay (d1), s/veh 34.2 0.0 35.9 0.0 24.9 6.1 0.0 38.6 22.0 0.0

Incremental Delay (d2), s/veh 0.7 0.0 6.0 0.0 5.9 0.1 0.0 14.9 1.3 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 34.9 0.0 41.9 0.0 30.8 6.3 0.0 53.4 23.3 0.0

Level of Service (LOS) C D C A D C

Approach Delay, s/veh / LOS 34.9 C 41.9 D 18.7 B 25.9 C

Intersection Delay, s/veh / LOS 25.8 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.4 C 3.2 C 2.5 B 3.1 C

Bicycle LOS Score / LOS F F 1.4 A 1.0 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:27:55 PM
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This Signals text report was created on January 31, 2013 at 04:28:36

Intersection number = 2, Segment number = 1, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s      81.58 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h          150      0    470    330      0     90    480    470    300     50    530    160 
Lanes                    2      0      1      2      0      1      1      2      1      1      2    1 
Bay Length, ft         500    500    500    500    500    500    375   1073    500    350    851    450 
Receiving Lanes          1      1      1      1      1      1      2      2      2      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        2      2      2      2      2      2      2      2      2      2      2    2 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        45     45     45     45     45     45     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   470                   90                  300                  160    
I-Factor                     1.00                 1.00                 0.46                 0.74    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT     LT+RT        LT     LT+RT        LT     TH+RT        LT TH+RT 
Left-Turn Mode                    Pr/Pm        -- Pr/Pm        -- Prot.        -- Prot. --
Phase Splits, s                    12.5       1.0      12.5       1.0      37.5      52.5       7.5 22.5 
Yellow Change, s                    4.5       0.0       4.5       0.0       4.5       4.5       4.5 4.5 
Red Clearance, s                    1.0       0.0       1.0       0.0       1.0       1.0       1.0 1.0 
Minimum Green, s                      5         1         5         1         5         7         5 7 
Lead/Lag                            Lag                 Lag                Lead                Lead 
Passage Time, s                     4.0       0.0       4.0       0.0       4.0       3.0       4.0 3.0 
Recall                              Off       Off       Off       Off       Off       Max       Off Max 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False      True     False      True False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       2 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         4         3         5         6         8 7 
Assigned Left-Turn Mvmt.              1         0         0         3         5         0         0 7 
Assigned Through Mvmt.                0         2         4         0         0         6         8 0 
Assigned Right-Turn Mvmt.             0        12        14         0         0        16        18 0 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s      81.58 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h       166.67      0      0 366.67      0      0 533.33 522.22      0  55.56 588.89    0 
SatFlow, veh/h/ln   1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 1764.7 
Lane Util Factor      0.97      1      1   0.97      1      1      1   0.95      1      1   0.95    1 
Capacity, veh/h     467.22      0  16.62 467.22      0  16.62 596.35 2162.4 962.46  73.77 1117.6 497.46 
Discharge Vol, veh/h166.67      0      0 366.67      0      0      0 522.22      0      0 588.89    0 
Prop Arriv On Green   0.11      0      0   0.11      0      0   0.35   0.64      0   0.04   0.33    0 
Apprch Vol, veh/h        0 166.67      0      0 366.67      0      0 1055.6      0      0 644.44    0 
Apprch Stops, #/veh      0    NaN      0      0    NaN      0      0   0.55      0      0    0.7    0 
Apprch Delay, s/veh      0  34.88      0      0  41.91      0      0  18.67      0      0  25.93    0 
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Apprch LOS                      C                    D                    B                    C    
Int Delay, s/veh     25.79 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         4         3         5         6         8 7 
Case No                            2         3         3       1.4         2         3         3 1.4 
Phase Duration, s               9.08        58         0      14.5     34.45     32.64         0 14.5 
Change Period, s                 5.5       5.5        0       5.5       5.5       5.5         0 5.5 
Max Allow Headway, s            5.08      3.98         0      4.98      5.08      3.98         0 4.98 
Max Green Setting, s             7.5      52.5         1      12.5      37.5      22.5         1 12.5 
Queue Clear Time, s             4.67      7.35                8.16     26.47     13.57           3.08 
Green Exten Time, s             0.04      2.22         0      0.83      2.48      1.71         0 0.54 
Prob of Phase Call              0.72         1                   1         1         1           0.98 
Prob of Max Out                    1         0                   1      0.24      0.15           0.06 

Left-Turn Movement Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Mvmt. Sat Flow, veh/h        1680.67         0         0   3263.87   1680.67         0         0 3263.87 

Through Movement Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Mvmt. Sat Flow, veh/h              0      3360         0         0         0      3360         0 0 

Right-Turn Movement Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Mvmt. Sat Flow, veh/h              0   1495.51   1495.51         0         0   1495.51   1495.51 0 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 
Left Lane Group Data
Assigned Movement                  1         0         0         3         5         0         0 7 
Lane Assignment             L (Prot)                       L Pr/Pm  L (Prot)                     L Pr/Pm 
Lanes in Group                     1         0         0         2         1         0         0 2 
Group Volume, veh/h            55.56         0         0    366.67    533.33         0         0 166.67 
Group SatFlow, vphpl         1680.67         0         0   1631.93   1680.67         0         0 1631.93 
Queue Serve Time, s             2.67         0         0      6.16     24.47         0         0 1.08 
Cycle Clear Time, s             2.67         0         0      6.16     24.47         0         0 1.08 
Perm SatFlow, vphpl                0         0         0   1411.75         0         0         0 1411.75 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  0         0         0        -2         0         0         0 -2 
Perm Serve Time, s                 0         0         0        -2         0         0         0 -2 
Perm Que Serve Time, s                                           0                               0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         0         1         1         0         0 1 
Lane Grp Capacity, vph         73.77                        467.22    596.35                     467.22 
v/c Ratio                       0.75         0         0      0.78      0.89         0         0 0.36 
Avail Capacity, veh/h         154.52                        607.42    772.59                     607.42 
I-Factor                        0.74         0         0         1      0.46         0         0 1 
Uniform Delay, s/veh           38.56                         35.93     24.87 34.23 
Increm Delay, s/veh            14.88         0         0      5.97      5.95         0         0 0.66 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           53.44                         41.91     30.82                     34.88 
Group LOS                          D                             D         C                     C 
Uniform Stops, #/veh            0.84                          0.76      0.74                     0.73 
Increm Stops, #/veh             0.24         0         0      0.09      0.08         0         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                1.08                          0.85      0.82                     0.75 
Uniform Queue, veh/ln           1.06                          3.13      8.87                     1.37 
Increm Queue, veh/ln             0.3         0         0      0.39      0.99         0         0 0.04 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0         0       1.8      1.35         0         0 1.8 
Back of Queue, veh/ln           2.45                          6.33     13.34                     2.53 
Storage Ratio                   0.18         0         0      0.32       0.9         0         0 0.13 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Thru Lane Group Data
Assigned Movement                  0         2         4         0         0         6         8 0 
Lane Assignment                              T                                       T           
Lanes in Group                     0         2         0         0         0         2         0 0 
Group Volume, veh/h                0    522.22         0         0         0    588.89         0 0 
Group SatFlow, vphpl               0      1680         0         0         0      1680         0 0 
Queue Serve Time, s                0      5.35         0         0         0     11.57         0 0 
Cycle Clear Time, s                0      5.35         0         0         0     11.57         0 0 
Lane Grp Capacity, vph                 2162.39         0                       1117.65         0 
v/c Ratio                          0      0.24         0         0         0      0.53         0 0 
Avail Capacity, veh/h                  2162.39         0                       1117.65         0 
I-Factor                           0      0.46         0         0         0      0.74         0 0 
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Uniform Delay, s/veh                      6.14         0       22.03         0 
Increm Delay, s/veh                0      0.12         0         0         0      1.31         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                      6.26         0                         23.34         0 
Group LOS                                    A                                       C           
Uniform Stops, #/veh                      0.26       NaN                          0.64       NaN 
Increm Stops, #/veh                0      0.01         0         0         0      0.03         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.27       NaN                          0.67       NaN 
Uniform Queue, veh/ln                     1.48         0                          4.23         0 
Increm Queue, veh/ln               0      0.04         0         0         0       0.2         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         1         0         0      1.67         1 0 
Back of Queue, veh/ln                     2.73         0                          7.39         0 
Storage Ratio                      0      0.06         0         0         0      0.22         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         4         3         5         6         8 7 

Right Lane Group Data
Assigned Movement                  0        12        14         0         0        16        18 0 
Lane Assignment                              R         R                             R         R 
Lanes in Group                     0         1         1         0         0         1         1 0 
Group Volume, veh/h                0         0         0         0         0         0         0 0 
Group SatFlow, vphpl               0   1495.51   1495.51         0         0   1495.51   1495.51 0 
Queue Serve Time, s                0         0         0         0         0         0         0 0 
Cycle Clear Time, s                0         0         0         0         0         0         0 0 
Prot RT SatFlow, vphpl                       0   1495.51                             0   1495.51 
Prot RT Eff Green, s                         0     28.95                             0      3.58 
Prop Outside Lane                  0         1         1         0         0         1         1 0 
Lane Grp Capacity, vph                  962.46    532.48                        497.46     67.47 
v/c Ratio                          0         0  0         0         0         0         0 0 
Avail Capacity, veh/h                   962.46    548.98                        497.46     83.97 
I-Factor                           0         0         0         0         0         0         0 0 
Uniform Delay, s/veh                         0         0                             0         0 
Increm Delay, s/veh                0         0         0         0         0         0         0 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                         0         0                             0         0 
Group LOS                                                                                        
Uniform Stops, #/veh                         0         0                             0         0 
Increm Stops, #/veh                0         0         0         0         0         0         0 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                             0         0                             0         0 
Uniform Queue, veh/ln                        0         0                             0         0 
Increm Queue, veh/ln               0         0         0         0         0         0         0 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0         1         1         0         0         1         1 0 
Back of Queue, veh/ln                        0         0                             0         0 
Storage Ratio                      0         0         0         0         0         0         0 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency HDR Duration, h 0.25

Analyst MDF Analysis Date Jan 30, 2013 Area Type Other

Jurisdiction Time Period PM Peak PHF 0.90

Intersection Mall Drive Analysis Year 2035 No-Build Analysis Period 1> 16:45

File Name 2035_No-Build_PM_North.xus

Project Description

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand (v), veh/h 40 80 170 350 100 20 200 210 300 20 220 30

Signal Information

Green
Yellow
Red

1.5 1.0 7.0 2.5 2.6 6.9
3.0 3.0 4.5 3.0 4.5 4.5
2.0 2.0 2.0 2.0 2.0 2.0

1 3 4

6 7 8

Cycle, s 56.0 Reference Phase 6

Offset, s 0 Reference Point End

Uncoordinated Yes Simult. Gap E/W Off

Force Mode Float Simult. Gap N/S Off

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 7 4 3 8 5 2 1 6

Case Number 1.1 3.0 2.0 4.0 1.1 3.0 1.1 4.0

Phase Duration, s 7.5 13.4 16.6 22.5 12.5 19.5 6.5 13.5

Change Period, (Y+Rc), s 5.0 6.5 6.5 6.5 5.0 6.5 5.0 6.5

Max Allow Headway (MAH), s 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.0

Queue Clearance Time (gs), s 3.3 3.3 8.3 3.4 7.2 8.6 2.6 6.2

Green Extension Time (ge), s 0.0 0.4 1.8 0.6 0.6 1.6 0.0 0.8

Phase Call Probability 0.50 0.99 1.00 1.00 0.97 1.00 0.29 1.00

Max Out Probability 1.00 0.00 0.12 0.00 0.42 0.03 1.00 0.23

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 7 4 14 3 8 18 5 2 12 1 6 16

Adjusted Flow Rate (v), veh/h 44 89 27 389 60 59 222 233 110 22 135 133

Adjusted Saturation Flow Rate (s), veh/h/ln 1664 1664 1481 1616 1748 1707 1664 1748 1481 1664 1748 1694

Queue Service Time (gs), s 1.3 1.3 0.9 6.3 1.4 1.4 5.2 6.6 3.4 0.6 4.1 4.2

Cycle Queue Clearance Time (gc), s 1.3 1.3 0.9 6.3 1.4 1.4 5.2 6.6 3.4 0.6 4.1 4.2

Green Ratio (g/C) 0.17 0.12 0.12 0.18 0.29 0.29 0.40 0.23 0.23 0.15 0.12 0.12

Capacity (c), veh/h 358 411 183 582 499 488 407 407 345 290 218 212

Volume-to-Capacity Ratio (X) 0.124 0.217 0.146 0.668 0.119 0.122 0.546 0.573 0.319 0.077 0.618 0.628

Available Capacity (ca), veh/h 432 1040 463 1125 1045 1021 600 733 621 395 452 439

Back of Queue (Q), veh/ln (95th percentile) 0.8 0.9 0.6 4.1 0.9 0.9 3.1 4.5 2.0 0.4 3.2 3.1

Queue Storage Ratio (RQ) (95th percentile) 0.09 0.02 0.02 0.53 0.05 0.05 0.29 0.14 0.06 0.04 0.08 0.08

Uniform Delay (d1), s/veh 19.9 22.1 21.9 21.4 14.8 14.8 13.2 19.0 17.8 20.5 23.2 23.3

Incremental Delay (d2), s/veh 0.2 0.4 0.5 1.9 0.2 0.2 1.6 1.8 0.7 0.2 4.0 4.3

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 20.1 22.5 22.4 23.3 14.9 15.0 14.8 20.8 18.5 20.6 27.2 27.6

Level of Service (LOS) C C C C B B B C B C C C

Approach Delay, s/veh / LOS 21.8 C 21.3 C 18.0 B 26.9 C

Intersection Delay, s/veh / LOS 21.2 C

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 3.1 C 2.4 B 3.0 C 3.2 C

Bicycle LOS Score / LOS 0.6 A 0.9 A 1.4 A 0.7 A

Copyright © 2013 University of Florida, All Rights Reserved. HCS 2010™ Streets Version 6.50 Generated: 1/31/2013 4:27:55 PM
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This Signals text report was created on January 31, 2013 at 04:28:44

Intersection number = 3, Segment number = 2, Period number = 1

--------------------------------------------------------------------------------------------------------------
Chapter 18 Summary Input

Cycle Length, s         56 
EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h           40     80    170    350    100     20    200    210    300     20    220    30 
Lanes                    1      2      1      2      2      0      1      1      1      1      2    0 
Bay Length, ft         250   1000    850    200    500    200    275    851    851    300   1000    0 
Receiving Lanes          2      2      2      2      2      2      1      1      1      2      2    2 
SatFlow, vplphg       1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800   1800 
Lane Width, ft          12     12     12     12     12     12     12     12     12     12     12    12 
Heavy Vehicles, %        3      3      3      3      3      2      3      3      3      3      3    0 
Grade, %                 0      0      0      0      0      0      0      0      0      0      0    0 
Buses, per h             0      0      0      0      0      0      0      0      0      0      0    0 
Parking, per h           0      0      0      0      0      0      0      0      0      0      0    0 
Bicycles, per h          0      0      0      0      0      0      0      0      0      0      0    0 
Pedestrians, per h       0      0      0      0      0      0      0      0      0      0      0    0 
Heavy Veh Equivalent     2      2      2      2      2      2      2      2      2      2      2    2 
Bus Blockage Time     14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4   14.4 
Turns in Shrd Ln, %      0      0      0      0      0      0      0      0      0      0      0    0 
Unopposed Lefts, %       0      0      0      0      0      0      0      0      0      0      0    0 
Parking Time, sec       18     18     18     18     18     18     18     18     18     18     18    18 
Arrival Type             3      3      3      3      3      3      3      3      3      3      3    3 
Initial Queue, veh       0      0      0      0      0      0      0      0      0      0      0    0 
Speed Limit, mph        30     30     30     30     30     30     35     35     35     35     35    35 
Detector Length, ft     40     40     40     40     40     40     40     40     40     40     40    40 
StartLostTime, sec     2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
EndUseTime, sec        2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0    2.0 
RTOR, veh/h                   146                   13                  201                    9    
I-Factor                     1.00                 1.00                 0.97                 1.00    
Walk + PC, sec                0.0                  0.0                  0.0                  0.0    

EB        EB        WB        WB        NB        NB        SB SB 
Phase                                 7         4         3         8         5         2         1 6 
Movement                             LT  LT+TH+RT        LT     TH+RT        LT  LT+TH+RT        LT LT+TH+RT 
Left-Turn Mode                    Pr/Pm        -- Prot.        -- Pr/Pm        -- Pr/Pm --
Phase Splits, s                     5.0      17.5      19.5      33.5      14.0      23.5       5.0 14.5 
Yellow Change, s                    3.0       4.5       4.5       4.5       3.0       4.5       3.0 4.5 
Red Clearance, s                    2.0       2.0       2.0       2.0       2.0       2.0       2.0 2.0 
Minimum Green, s                      5         7        10        10         5         5         5 5 
Lead/Lag                           Lead                Lead                Lead                Lead 
Passage Time, s                     4.0       4.0       4.0       4.0       4.0       4.0       4.0 4.0 
Recall                              Off       Off       Off       Off       Off       Off       Off Off 
Dual Entry                           No       Yes        No       Yes        No       Yes        No Yes 
Prot. Right-Turn                  False     False     False     False     False     False     False False 

E/W       N/S 
Simultaneous Gap out                Off       Off 
Dallas Phasing                      Off       Off 

Cycle Length, s                      84 
Offset, s                             0 
Reference Phase                       6 
Reference Point                     End 
Force Mode                        Float 
Uncoordinated                       Yes 
Field Measured Phase Times           No 
Exclusive Ped Phase Time, s         0.0 

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                        1         2         3         4         5         6         7 8 
Assigned Left-Turn Mvmt.              1         0         3         0         5         0         7 0 
Assigned Through Mvmt.                0         2         0         4         0         6         0 8 
Assigned Right-Turn Mvmt.             0        12         0        14         0        16         0 18 
Timer w/Pr-Pm From Shared             0         0         0         0         0         0         0 0 
--------------------------------------------------------------------------------------------------------------

Chapter 18 Summary Output
Cycle Length, s         56 

EB     EB     EB     WB     WB     WB     NB     NB     NB     SB     SB    SB 
LT     TH     RT     LT     TH     RT     LT     TH     RT     LT     TH    RT 

Movement                 7      4     14      3      8     18      5      2     12      1      6    16 
Volume, veh/h        44.44  88.89  26.67 388.89 111.11   7.78 222.22 233.33    110  22.22 244.44  23.33 
SatFlow, veh/h/ln   1747.6 1747.6 1747.6 1747.6 1747.6      0 1747.6 1747.6 1747.6 1747.6 1747.6    0 
Lane Util Factor         1   0.95      1   0.97      1      1      1      1      1      1      1    1 
Capacity, veh/h      357.7 410.51 182.72 582.16 922.89  63.98 407.24 407.08 344.99 289.68 392.98  37.18 
Discharge Vol, veh/h     0      0  26.67 388.89      0      0      0      0      0      0 244.44    0 
Prop Arriv On Green   0.04   0.12   0.12   0.18   0.29   0.29   0.13   0.23   0.23   0.03   0.12   0.12 
Apprch Vol, veh/h        0    160      0      0 507.78      0      0 565.56      0      0    290    0 
Apprch Stops, #/veh      0   0.79      0      0   0.78      0      0    0.8      0      0   0.87    0 
Apprch Delay, s/veh      0  21.82      0      0  21.34      0      0  17.98      0      0  26.88    0 
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Apprch LOS                      C                    C                    B                    C    
Int Delay, s/veh      21.2 
Int LOS                  C 

Timer Data
Timer:                     1         2         3         4         5         6         7 8 

Assigned Phase                     1         2         3         4         5         6         7 8 
Case No                          1.1         3         2         3       1.1         4       1.1 4 
Phase Duration, s               6.46     19.54     16.58     13.41     12.51      13.5       7.5 22.5 
Change Period, s                   5       6.5       6.5       6.5         5       6.5         5 6.5 
Max Allow Headway, s            5.08       5.1      5.14      5.12      5.08      5.01      5.14 5.06 
Max Green Setting, s               5      23.5      19.5      17.5        14      14.5         5 33.5 
Queue Clear Time, s             2.64      8.62      8.28      3.35      7.15      6.17      3.28 3.44 
Green Exten Time, s             0.01       1.6      1.82      0.44      0.59      0.82      0.02 0.58 
Prob of Phase Call              0.29         1         1      0.99      0.97         1       0.5 1 
Prob of Max Out                    1      0.03      0.12         0      0.42      0.23         1 0 

Left-Turn Movement Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Mvmt. Sat Flow, veh/h        1664.36         0   3232.18         0   1664.36         0   1664.36 0 

Through Movement Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Mvmt. Sat Flow, veh/h              0   1747.57         0   3327.38         0   3144.16         0 3230.84 

Right-Turn Movement Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Mvmt. Sat Flow, veh/h              0   1480.99         0   1480.99         0    297.44         0 223.98 

--------------------------------------------------------------------------------------------------------------
Left Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 
Left Lane Group Data
Assigned Movement                  1         0         3         0         5         0         7 0 
Lane Assignment              L Pr/Pm            L (Prot)             L Pr/Pm             L Pr/Pm 
Lanes in Group                     1         0         2         0         1         0         1 0 
Group Volume, veh/h            22.22         0    388.89         0    222.22         0     44.44 0 
Group SatFlow, vphpl         1664.36         0   1616.09         0   1664.36         0   1664.36 0 
Queue Serve Time, s             0.64         0      6.28         0      5.15         0      1.28 0 
Cycle Clear Time, s             0.64         0      6.28         0      5.15         0      1.28 0 
Perm SatFlow, vphpl          1023.02         0         0         0   1096.26         0   1255.42 0 
Shared SatFlow, vphpl                                                                            
Perm Eff Green, s                  7         0         0         0     15.05         0      6.91 0 
Perm Serve Time, s              6.44         0         0         0      2.84         0      6.92 0 
Perm Que Serve Time, s          0.01                                    2.84                   0 
Time to first Blk, s               0         0         0         0         0         0         0 0 
Serve Time pre Blk, s                                                                            
Prop Inside Lane                   1         0         1         0         1         0         1 0 
Lane Grp Capacity, vph        289.68              582.16              407.24               357.7 
v/c Ratio                       0.08         0      0.67         0      0.55         0      0.12 0 
Avail Capacity, veh/h         394.76             1125.32              600.09              432.02 
I-Factor                           1         0         1         0      0.97         0         1 0 
Uniform Delay, s/veh           20.46                21.4                13.2 19.92 
Increm Delay, s/veh             0.16         0      1.89         0      1.58         0      0.22 0 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh           20.61               23.29               14.77               20.14 
Group LOS                          C                   C                   B                   C 
Uniform Stops, #/veh            0.76                0.79                0.84                0.76 
Increm Stops, #/veh             0.02         0      0.03         0      0.03         0      0.02 0 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                0.78                0.82                0.87                0.79 
Uniform Queue, veh/ln           0.22                2.14                1.53                0.45 
Increm Queue, veh/ln            0.01         0      0.15         0      0.18         0      0.02 0 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor             1.8         0       1.8         0       1.8         0       1.8 0 
Back of Queue, veh/ln           0.42                4.14                3.08                0.85 
Storage Ratio                   0.04         0      0.53         0      0.29         0      0.09 0 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Thru Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Thru Lane Group Data
Assigned Movement                  0         2         0         4         0         6         0 8 
Lane Assignment                              T                   T                   T           T 
Lanes in Group                     0         1         0         2         0         1         0 1 
Group Volume, veh/h                0    233.33         0     88.89         0    134.89         0 59.61 
Group SatFlow, vphpl               0   1747.57         0   1663.69         0   1747.57         0 1747.57 
Queue Serve Time, s                0      6.62         0      1.35         0       4.1         0 1.41 
Cycle Clear Time, s                0      6.62         0      1.35         0       4.1         0 1.41 
Lane Grp Capacity, vph                  407.08              410.51              218.43           499.19 
v/c Ratio                          0      0.57         0      0.22         0      0.62         0 0.12 
Avail Capacity, veh/h                   733.24             1039.65              452.43           1045.26 
I-Factor                           0      0.97         0         1         0         1         0 1 

DRAFT



Uniform Delay, s/veh                     19.02               22.11               23.23           14.8 
Increm Delay, s/veh                0      1.76         0      0.37         0         4         0 0.15 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     20.78               22.48               27.24           14.95 
Group LOS                                    C                   C                   C           B 
Uniform Stops, #/veh                      0.73                0.77                 0.8           0.62 
Increm Stops, #/veh                0      0.04         0      0.02         0      0.08         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.76                0.79                0.87           0.63 
Uniform Queue, veh/ln                     2.33                0.48                1.51           0.5 
Increm Queue, veh/ln               0       0.2         0      0.02         0      0.24         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     4.55                0.91                3.16           0.93 
Storage Ratio                      0      0.14         0      0.02         0      0.08         0 0.05 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------
Right Lane Group Output

Timer:                     1         2         3         4         5         6         7 8 
Assigned Phase                     1         2         3         4         5         6         7 8 

Right Lane Group Data
Assigned Movement                  0        12         0        14         0        16         0 18 
Lane Assignment                              R                   R                 T+R           T+R 
Lanes in Group                     0         1         0         1         0         1         0 1 
Group Volume, veh/h                0       110         0     26.67         0    132.89         0 59.28 
Group SatFlow, vphpl               0   1480.99         0   1480.99         0   1694.03         0 1707.26 
Queue Serve Time, s                0      3.45         0       0.9         0      4.17         0 1.44 
Cycle Clear Time, s                0      3.45         0       0.9         0      4.17         0 1.44 
Prot RT SatFlow, vphpl                       0                   0                               
Prot RT Eff Green, s                         0                   0                               
Prop Outside Lane                  0         1         0         1         0      0.18         0 0.13 
Lane Grp Capacity, vph                  344.99              182.72              211.75           487.69 
v/c Ratio                          0      0.32  0      0.15         0      0.63         0 0.12 
Avail Capacity, veh/h                   621.39              462.74              438.58           1021.16 
I-Factor                           0      0.97         0         1         0         1         0 1 
Uniform Delay, s/veh                      17.8               21.92               23.27           14.8 
Increm Delay, s/veh                0      0.73         0      0.52         0       4.3         0 0.16 
Overflow Delay, s/veh              0         0         0         0         0         0         0 0 
Control Delay, s/veh                     18.53               22.43               27.57           14.96 
Group LOS                                    B                   C                   C           B 
Uniform Stops, #/veh                      0.68                0.76                 0.8           0.62 
Increm Stops, #/veh                0      0.03         0      0.04         0      0.08         0 0.02 
Overflow Stops, #/veh              0         0         0         0         0         0         0 0 
Stop Rate, #/veh                          0.71                0.81                0.88           0.63 
Uniform Queue, veh/ln                     1.02                0.29                1.49           0.5 
Increm Queue, veh/ln               0      0.07         0      0.03         0      0.25         0 0.02 
Overflow Queue, veh/ln             0         0         0         0         0         0         0 0 
Back of Queue Factor               0       1.8         0       1.8         0       1.8         0 1.8 
Back of Queue, veh/ln                     1.97                0.56                3.13           0.93 
Storage Ratio                      0      0.06         0      0.02         0      0.08         0 0.05 
Initial Queue, veh                 0         0         0         0         0         0         0 0 
Final Queue, veh                   0         0         0         0         0         0         0 0 
Saturated Delay, s/veh             0         0         0         0         0         0         0 0 
Saturated Stops, #/veh             0         0         0         0         0         0         0 0 
Saturated Queue, veh/ln            0         0         0         0         0         0         0 0 
Saturated Capacity, vph            0         0         0         0         0         0         0 0 
Init Que Clear Time, s             0         0         0         0         0         0         0 0 

--------------------------------------------------------------------------------------------------------------DRAFT




