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Method of Test for Flat & Elongated Particles 
 

 
1. 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.  
 
2. Apparatus: 
 

2.1  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.   

 
2.2  Balance having the capacity to weigh any sample which may be tested 

utilizing this procedure, accurate and readable to the nearest 0.1 gram. 
 

3. Procedure: 
 

3.1 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. 

 
3.2 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 ½ " sieve 
Passing the 1 ½ " 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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a b c ((c/b)*(a/d))*100

d

Percent f lat and elongated particles e

in the total sample (w eighted average)
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0.0

0.0

0.0
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2.0

rounded

1.7

2

3.3 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”. 

 
3.4 Set the longest length of the particle to be tested end to end in the larger end 

of the caliper device. 
 

3.5 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).  

 
3.6 Repeat 3.4 and 3.5 for each particle to be tested. 

 
3.7 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. 
 

3.8 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) 

 
 
 
 
 
 
 
 
 
 
 
 
 

X 
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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. 

 
 

4. 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. 

 
5. References 

ASTM D4791 
SD 202 
DOT-3 Coarse 
DOT-68 
DOT-69 
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