SD 212

Method of Test for Flat & Elongated Particles

Scope:

This test is for determining the percentage by weight of coarse aggregate that have
a maximum to minimum dimension greater than the specified ratio of 5:1 or 3:1.

Apparatus:

2.1

2.2

Proportional caliper device that is equipped with a 5:1 (5 to 1) ratio setting
and/or 3:1 (3 to 1) ratio setting consisting of a base plate with two fixed
vertical posts and a swinging arm mounted between them so that the opening
between the arms and the posts maintain a constant ratio. The apparatus
must be calibrated as stated in the procedure.

Balance having the capacity to weigh any sample which may be tested
utilizing this procedure, accurate and readable to the nearest 0.1 gram.

Procedure:

3.1

3.2

Verification of Ratio: Ratio settings on the proportional caliper device shall be
verified by the use of a calibrated machined block, micrometer, or other
appropriate device.

A. The caliper device must close and bars touch on both sides of the
caliper. Set the caliper to a 5:1 or 3:1 ratio as required by the
specification. Open the larger end of the caliper to 5 inches or 3
inches and verify that the other opening is 1 inch. If needed, adjust
the bars with the set screws under the caliper device to meet
calibration.

Use + #4 material from the SD 202 sieve test. Record the weight of the sieve
samples being tested as indicated below. Weigh and record the total amount
of material retained on each sieve to the nearest 0.1 gram (a) in column
“Total sample weight on sieve”. Split out approximately 100 particles of
material retained on each sieve group that is in the sample.

Passing the 2" sieve and retained on the 1 %2 " sieve
Passing the 1 %2 " sieve and retained on the 1" sieve
Passing the 1" sieve and retained on the 3/4" sieve
Passing the 3/4" sieve and retained on the 1/2" sieve
Passing the 1/2" sieve and retained on the 3/8" sieve
Passing the 3/8" sieve and retained on the #4 sieve

NOTE: If there are not 100 pieces retained on the sieves, test the entire
amount retained on the sieve.
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3.3

3.4

3.5

3.6

3.7

3.8

After counting out the first sample splits of approximately 100 particles per
sieve size, obtain a weight to be able to use to split out the sample without
counting particles in the future. Weigh the amount of particles split out to test
for each sieve size to the nearest 0.1 gram (b) and record in column “Weight
of tested portion”.

Set the longest length of the particle to be tested end to end in the larger end
of the caliper device.

With the caliper device fixed in that position, tighten the pivot screw. Observe
if the particle will pass through the smaller end of the caliper device at its
minimum width or thickness. If it does, the particle should be counted as flat
and elongated (F&E).

Repeat 3.4 and 3.5 for each particle to be tested.

Weigh the F&E particles for each sieve sample to the nearest 0.1 gram and
record in (c) (Weight of flat/elongated particles) on the form.

Calculate the percent of F&E Individual Sieve and the percent F&E Weighted
Average to the nearest 0.1 percent by using the following equations.

Equations: F&E — Flat and Elongated

Record the total sample weight on each sieve group (a)

Add up the total sample weight and write that in the (d) box

Record the total weight of tested portion (100 pieces) (b)

Record the total weight of the F&E particles (Determined by caliper) (c)

% F&E individual sieve = Weight of F&E particles (c) x 100
Weight of tested portion (100 particles) (b)

% F&E weight = Weight of F&E particles (c) x 100 Total sample weight on sieve a)
weight avg. Weight of tested portion Total sample weight
(100 particles) (b)

% F&E particles is the sum of the & F&E weighted average column (e)

a b c (c/b)*100 ((c/b)*(a/d))*100
Sieve Total Weight of | Weight of | Percent Percent
Size Sample Tested Flat/Elong Flat/ Flat/
Weight on Portion Particles | Elongated Elongated
Sieve 100 pieces Individual Weighted
Sieve Average
2" to 11/2" 0.0
11/2" to 1" 0.0
1" to 3/4" 0.0
3/4" to 1/2" 244.4 244.0 0.0 0.0 0.0
1/2" to 3/8" 522.7 238.2 3.0 13 0.3
3/8 to #4 1216.8 75.6 2.1 2.8 1.7
Total Sample wt. 19839 |d
Percent flat and elongated particles e 2.0
in the total sample (w eighted average) rounded 2
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3.9 Record all test results on the appropriate form; for concrete use the form
DOT-3 Coarse or DOT-68 and for asphalt use form DOT-69.

Report:

4.1  Report the percent flat and elongated particles in the total sample (Weighted
average) to the nearest 0.1 percent or whole number as required by the
specification.

References
ASTM D4791
SD 202
DOT-3 Coarse
DOT-68
DOT-69
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Sample ID 2224661

File No.

PROJECT PH 0085(00)15

Charge to (If not above project)

Figld Mo. 09

Sampled By Tester, One

Sieve Analysis and P.l. Worksheet DOT - 3 (Coarse)

914

COUNTY Awrora, Ziebach PCN BO15
Date Sampled 04/01/2016 12:00 am Date Tested 04/01/2016 12:00 am
Tested By Tester, One Checked By Tester, Two
Material Type COARSE AGGREGATE Source Hills Materils, Rapid City Quarry
Paving Lot No. Sublot No.
Lift of

Weight Ticket Number or Station

~dry wt)/dry wt x 100 =

% moist. = [wet wt.

Original Dry Sample Vift. (0-1a) Sieve Tatal  [Weight of Weight of | Percent | Percent
Sieve Size  p 4 Retained % total % pass. % pass. Spec Size Sample | Tested | Flat/ Flat/ Flat/
mm in = (.1g) ret.(0.1%) (0.1%) (rounded) Req. “Weight on| Portion |Elongated | Elongated | Elongated
100 4 ] Sieve Particles Indi_vidual Weighted
mm in Sieve | Average
73 3 50.0 2
625 212 s 1142
S0 z 250 1
ETE U 0.0 0.0 100.0 100 100100 (30 34| 14316 | 14716 na 0 0.0
NS 114 125 1/2| 48187 | B09.3 B.7 na 0.4
25 1 0.0 0.0 100.0 100 95100 195 38| 208954 | 2235 46 20 0.4
19 34 14316 13.9 86.1 86 475 #4 | 1798.4 96.7 na na nz
16 Sig 25964 8 288 573 57
125 12 1853.9 18.0 39.3 39 25-60 Total sample wit.
85 38 - 20954 203 190 19 Perzent flat and elongated particles 1.0
625 14 it the total zample (weighted average) rounded 1
475 #4 = 17598 .4 17.4 1.6 2 0-10
Pan D wt. before washing(D.1g)
Total % wt. after washing {0.1g)
+ #4 Gradation Check: c loss from washing
within 0.3% of original dry wt. L o - #200 + 4 ¥ Particles less than 1.95 5P. GH.
Sieve Size retained % total % total X% % pass. % pass. spec | Specific gravity of solution [1.35 + 0.01] 1.5
mm # (0.1g) ret.(0.1%) pa#4{0.1%) (0.1%) (rounded) Req. wt. of ightweight particlez 014q) 01
335 6 weight of + #4 material 0.14q 1857.0
238 8 |* 60.7 0.6 1.0 1 0-5 % lightweight particles 0.0
200 10 SPECIFICATION 0010
170 12
118 16 |=
0350 20
os00 30 |
0425 40
p3oo 50 |
0180 380
0150 100 (=
0.075 200
PAN dry 53 4 53 4 wt. before washing (0.1g) KRNI Cruzhed Particles Test
P&N  wash 0.0 1.0 wt. after washing (0.1g) 37282 | weight of crushed particles
TOTAL 1030320 loss from washing [-#200) 428 weight of batal + #4 zample
Coarse 113% x % Retain/Design = - #4 Gradation check: percent of crushed particles
Chip % % Retain/Design within 0.3% of the | 01 SPECIFICATION [ | ormore FF, min.
Fine % % Pass/Design = wt. before washing
TotallCombined - #200

mso.mat 9-16

Figure 2



SD 212
Page 5

YSEM WO S50

YSEM ISIE 1R

USEM 3Ud3]q 1w

[ Jemroou0 voepen

00 TWLOL

<==0{Z - "pe ug

2==(0TE - 3,

YSEM LWDI) 55
YSEM ISJE 1M

YsSEM SU04Sq e

[ Jeermu0 wouspeuo

080  ==poz--
.mww. _.. Z=={{TE - %

L'SF YSEM WSy S50
L'A0LE  ysem =E e
BESIT  ysEm =0yEq I

aﬂuﬁ_m:u uojEpEID

¢ Jo | abey

1980 ===00F -

L 2=={MITE - %,

2EF YSEM WSy S50
Z'BCLE  ysEm =YE R
0 LALE  ysEwm =mog=qg e

E.ﬂuuxum:u UOljEpE.D)

00 IwLOL 0E¥60E  TWLOL 0Z'€0E0L  WLOL
USE, UBd UsEN, UBd 00 UsEp, UBd 00 Usep, ued
Aig ued Aug ued 506 A ued ¥'26 Alg ued
o o 0E 118 2919 o 0l a0 209 #
¥ w# 6ZZ Z0E £'525 i 9l LA 861 ¥#
¥l ¥l LE5 5EE 5UFEL ¥l il
g g 985 ¥E 0L e 06l £0Z #5602 =1
i i 000k 0 00 i £'6E 08l 6'E581 zil
25 a5 000k 0 00 25 £l5 28z 2+96Z 2i5
#iE #iE #iE |58 GEL 9 LEFL e
L L L 000k 00 00 L
¥l Fil L Fil L ¥l L
kL L i L L
z z z z
(%100 (%l0)1d  (BL0) (3100180 (B)0) (%100 (%l0)18d  (BL0) (%6100 {%sl0)ies  (BL0)
wzed o |B10] 25 PAUIEISY SIIS afsls |B10] 2 pauielay 83715 sasls | ssed o B0} 2% pauielay 8715 asalg | ssed o |B10] 24 paUIBleY SIS aAlI5
_H_ (610) 1 21dwes _H_ (610} ‘1w 21dwes aasoe | (6100 3w 2qdwes czieoL | 6100w erdwes
diyg SELT
os] 12188 &g payoayd
aug Usysal Ag pejsal We Q:ZL SLOZIELED  peisalL 8jeg
sup Usiss) Ag pejdwes WeQDiEL SLOZ/E LD Paldwes a1eq
ALYDIN00Y ISYY0D 2diL pue sse) pAND 0°SSLL Swasalday sjdwes 0l 0'0LLL [B}OL
(10aloud aaoge jou y) 01 abieys 0
yoeqalz ‘elouny Aunog 51{00)8900 Hd 5108 19sloudiNad 1]
Jaquing) a4 0 #ls8l LA 00'96E diyg
900 00#LEL Y204 .|
2 00w [el0l “pA N2y sg) el ydleg My
¥l Jueld Aeuonels 21ebaabby [eaauny

29 - 100

sIsSAEUY aAdIg

SZHE0ZE Pl eldwes

mso.mat 9-16

Figure 3



¢ Jo z abey

NI WAMIREW KO L5T14[23d5

[ 1 sejoiyed yBiamiyb) 3 apzodwor

sajonied WBIEMIYE] 3 TPy Ul

zaanied eyt 5

£l 00Z# - pauIqWoelaL Pa3uaiajay 0 [y [ELSIEW i + J0 JEEm
190 1= 00z | ubBisaQissed %X %Sh) EE 610l gajaned sy jo
= ufisaq/uelay 9 X diyg : : . : (100 GR'LI vonnos jo Alaell Jyoads

£L0 '= (085 |ubisag/uielay % X %5T) BEIE0])

flaeig ooadg GET| uey) $sa] sapoIRd ¥ kit +

ST == (0T - PRUIGIO] [E3OL

666 oo 0a ¥Eed 94 IE}oL
0 10 ¥l L0 L0 UEd
50 1 ¥l 6'F S 50 B#
0L-0 ) ¥ e 29 SEl #
LZ 99z LG L6 L5
9t ¥9E SS9l 20 25l B/E
085E £S 6 €5 0¥l 0a 0¥l 4%
L9 699 ¥ic 0a Fed B/5
58 < 68 208 80l #ie
00156 0oL 00k 00 0a 3
0ok ool 0o ¥l
00L-001 0ol 0aok 00 Zl L
0ol 0aok 00 Z
g0y  uonepessy Guissed w |eroL
Xy qor -oadg  aapenWND pPaulelsy diyg 204, SIS AAG

21ebaibby asieon apsodwon

SD 212
Page 6

Figure 3a

mso.mat 9-16



SD 212
Page 7

¢ 1o ¢ abed

sajoi3ded piebuc|y pue je4

i} HE ) 2ads
T Fapunoy
T ooy [e10] 10) sa|ed pajebuo| ] pue jel4 Juadlag paulquory
ooy o] W saded paebuoia pue je)) uada4
0o u sapaed pagebunjs pue B Juadls
0o It jdwes 20 |
5 T
B/E 56
T
b2 OBl
L OGS [[ oo %
efll SAE
g 005 [ ==15 320y
a0 a0y o] W saded pajebuoja pue je)) uaa4
97 diyo . za0ed pagebuoie pue g Juadisd
o8 | i sdues g0
9C L2 [T 20k 8C8IE ¥ &Y
0o 0o 00 054 80T = 56
00 0o 0o gl Gdl
F/E OBl F'EE
L OS2 ([ oo %
el S diyy
£ 005 [ =5 320y
20 ooy 0] W sajaed paiebuoja pue je|) uaas4
0T LT za)oned pajebuoa pue je|) uadiad
T'PETOT | It Sjdwes 20|
Z'0 60 &0 L'96 FE6LT i T
¥0 0e o' S'BLT F'5602 B/E 56
+'0 g0 £'5 £'e08 LBTEF gl Gel
0o 10 &0 STERT 9TERT F/E OBl 9LL
L It | et = S
el SYE o
g 005 |[==5 390d
abelany 24315 sayau  uw
pambiEp | [EnplapUl | s3oned S4315 .
paeduo|3 | pejebun|] | pajebuo|3 uanag | uo e s, Bag 8A315
AEl4 FE14 #1514 paiEa | gdues
uaae4 wadag | o | jo b, =0 |

Figure 3b

mso.mat 9-16



SD 212

Page 8
Sample ID 2203604 Gyratory Aggregate Worksheet DOT - 69
File No. 914
PROJECT PH 0066(00)15 COUNTY Awrora, Ziebach PCN BO015
Field No.  QC03 Date Sampled 0312/2015 Date Tested 03/12/2016
Sampled By  Tester, One Tested By Tester, One Checked By Tester, Two
Material Type AGGREGATE COMPOSITE Source Jones Pit
LotMo. 1 SublotNe. 3
Weight Ticket Mumber or Station # 49627 Sta. 625+25 Lt Lift 1 of 1
% moist. = (wetwt. _ B616.4 - dry wi)/dry wt.x 100 =
Original Dry Sample Vit. (1g)
Sieve Size Retained % total % pass. % pass. spec | 3and Equiv. Test| Sand Rdg. | Clay Rdg. 5.E
mm in (-1a) ret.(0.1%) (0.1%) (rounded} Reaq. R eading #1 31 EE 47
50 2 Reading #2 3 6.5 48
375 112
315 114 Sand Equivalent Tests Results 48 42100
25 1 0.0 0.0 100.0 100
19 34 0.0 0.0 100.0 100 100-100 |Fine Agaregate Angularity Test Results 41.8 41.0-100.0
16 St 7.3 0.1 59.9 100
125 12 501.4 6.0 939 94 89100 |Flat and Elongated Particles Test Results 1.1
b5 g 890.3 10.7 83.2 83 79-93
625 14 9504 1.8 713 71
475 #4 T8r.3 8.5 61.8 62
Pan 5116.7 61.7 D wt. before washing(0.1g)|  709.30
Total 82934 l‘:é wt. after washing {0.1g) 707.10
+ #4 Gradation Check: ¢ loss from washing 22
within 0.3% of original dry wt. 004 |7 % - #200 0.31
Sieve Size retained % total % total X% % pass. % pass. Spec
mm # (0.1q) ret.(0.1%) pa#4(0.1%) (0.1%) (rounded) Req.
33 8 + #4 % Particles less than 1.95 5P. GR.
238 8 187.7 29.8 18.4 43.4 43 41-51 | Specific aravity of solution (1,95 * 0.01) 1.95
200 10 wit. af lighbweight particles [014q) 16.4
170 12 weight of + #4 material [014q) 15169
118 18 1372 21.8 135 2559 30 % lightweight particles 11
0.850 20 SPECIFICATION 0030
0.600 30 120 178 no s 9 - 4 % Particles less than 1.95 SP. GR.
0.425 40 243 £6 =3 128 14 Specific ravity of solution [1.95 * 0.01) 195
0.200 50 427 6.8 4.2 94 9 wit. of lighbweight particles [014q) 31
0.180 &0 weight of - #4 material 01al [ 3423
0.150 100 35.0 56 3.5 5.9 [ % lightweight particles ]
0.075 200 10.5 1.7 1.1 48 4.5 2.9-69 SPECIFICATION o030
PAN  dry 48 4972 43 wt. before washing (0. 1g) 625.3
P&N  wash 44 4 7.5 wt. after washing (0. 1g) 585.4
TOTAL 62860 loss from washing (-#200) 44 4 Crushed Particles Test
Coarse 0.31% x % Retain/Design | 38.20 =i  0.12| - #4 Gradation check: weight of crushed particles B51.7
Chip * % Retain/Design = within 0.2% of the | 02 weight of total + #4 sample 7293
Fine m % % Pass/Design | 6180 = 2,33 wt. before washing percent of cruzhed particles a9
T TotalCombined #200 5.0 SPECIFICATION ar mare FF, min. | 65100
Ma. Rock 31.00 CrFines 28.00 Matural Fines 25.00
Osch Mat Fines 16.00 Matural Sand 00 Ma.sSand .00
Filler 00 CrRock 00 Add Rock .00

Page 1 of 2 Figure 4
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Comments: 12" sieves used

“Weight of measure and glazs plate 3271
“Wwieight of measure, glazs plate & water 126.8
I = net mass of water 93.7
“wiater Temperature ¢ Density | T7F [25.0C) 997.03
W = volume of cylinder, mL 1000
Dy - #4 bulk specific gravity [Gzh) 2563 2863
Wolume of cylinder, mL ] 100.0 100.0
“Weight of cylindear, g &) 1830 1830
Wt of cylinder + aggregate, g [B) 3325 3322
W, aggregate, g [F=B-A) 1435 1492 Average
Uncompacted voids, [nearest 0.1%) 1.7 41.8 1.8

=(M-[F/Gsb])A) % 100

Sigve Total  [Weight of *Weight of | Percent | Percent
Size Sample | Tested Flat/ Flat/ Flat/
“Weight on| Portion |Elongated |Elongated |Elongated

_ Sieve Particles | Individual [ Weighted

0] in Sieve | Average
500 2

IFE 1142

250 1

190 24

125 1/2] &ORY 4753 18 04 01
95 48| 8903 2374 05 nz 01
475 B4 | 17777 G317 1.0 16 ng
Tatal zample wt,
Percent flat and elongated particles 1.1
in the total zample [weighted average) rounded 1
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