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(5 to 1) or 3:1(3 to 1).

Apparatus:

2.1

2.2

Proportional caliper device that is equipped with a 5:1 ratio setting and/or 3:1 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

3.3

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 in column (A) “Total Sample
Weight on Sieve” Record “Total Sample Weight” (F). 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%" sieve
Passing the 14" 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 a1 4” sieve is used in the sieving, the material retained on that sieve
shall be combined with the material retained on the 1” sieve. If a 5/8” sieve is
used in the sieving, the material retained on that sieve shall be combined with
the material retained on the 2” sieve. If a /4" sieve is used in the sieving, the
material retained on that sieve shall be combined with the material retained on
the #4 sieve. If there are not 100 pieces retained on any required sieve size for
testing, test the entire amount retained on the sieve.

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
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3.4

3.5

3.6

3.7

3.8

3.9

future. Weigh the amount of particles split out to test for each sieve size to the nearest
0.1 gram and record in column (B) “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 Flat and Elongated particles for each sieve sample to the nearest 0.1 gram
and record in column (C) “Weight of Flat/Elongated Particles”.

Calculate the “Percent of Flat/Elongated Individual Sieve” and the “Percent Flat/
Elongated Weighted Average” to the nearest 0.1 percent by using the following
equations.

Percent of Flat/Elongated Individual Sieve (D) = (C/B)100
Percent Flat/ Elongated Weighted Average (E) = (A/F)D

The Total Percent Flat and Elongated Particles (G) Is the sum of the Percent
Flat/Elongated Weighted Average Column (E).

(A) B) © ) (B)

Percent Percent
Total Weight of Weight of
) Flat/ Flat/
Sieve Sample Tested Flat/
) ) ) Elongated Elongated
Size Weight on Portion Elongated o .
) ) ) Individual Weighted
Sieve (100 pieces) Particles )
Sieve Average
2" to11/2" 0.0
11/2" to 1" 0.0
1" to 3/4" 1431.6 1431.6 0.9 0.1 0.0
3/4" to 1/2" 4818.7 809.3 6.7 0.8 0.4
1/2" to 3/8" 2095.4 228.5 4.6 2.0 0.4
3/8" to #4 1798.4 96.7 0.9 0.9 0.2
Total Sample Weight 10144.1 F)
Total Percent Flat and Elongated Particles 1.0 (G)
(Rounded) 1

Figure 1

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.
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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 Sieve Analysis and P.l. Worksheet DOT - 3 (Coarse)
File No. 914
PROJECT PH 0085(00)15 COUNTY Aurora, Ziebach PCH BO1S
Charge to {If not above project)
Field No. 09 Date Sampled 04/01/2016 10:00 am Date Tested 04/01/2016 11:00 am
Sampled By Tester, One Tested By Tester, One Checked By Tester, Two
Material Type COARSE AGGREGATE Source Hills Materils, Rapid City Quarry
Paving Lot Mo. Sublot MNo.
Weight Ticket Number or Station Lift of
% moist. = (wet wi. -dry wt.}/dry wit. x 100 =
Original Dry Sample Wt. (0-1g) Sieve Tatal  [weight of eight of [ Percent | Percent
Sieve Size . Retained % total % pass. % pass. Spec Size Sample | Tested Flat# Flat/ Flat/
mm in = (1g) ret.(0.4%) (0.1%) (rounded) Req. Weight on| Portion |Elongated |Elongated | Elongated
100 4 ] Sieve Particles Indi_\-'il:lual wieighted
mm in Sieve | Average
3 3 50.0 2
825 2112 e 1142
30 2 250 1
s 112 0.0 0.0 100.0 100 100-100 190 34| 14316 | 14316 na 0.1 0.0
M35 114 125 142 48187 | 8093 6.7 na 04
25 1 0.0 0.0 100.0 100 95100 |95 8| 20954 | 2285 16 2.0 04
1% 34 14316 13.9 25.1 86 475 #4 | 17984 9.7 nAa 04 0z
16 S8 2564.8 288 573 57
125 12 1853.9 18.0 393 39 25-60 T otal sample wt
8.3 e |- 2085.4 203 18.0 19 Percent flat and elongated particles 1.0
625 14 in the total sample [weighted average) rounded 1
475 # = 1798.4 17.4 1.6 2 0-10
Pan D wt. before washing(D.1g)
Total % wt. after washing (D.1g)
+ #4 Gradation Check: ¢ loss from washing
within 0.3% of original dry wt. L % - #200 + H#4 % Particles less than 1.9% SP. GR.
Sieve Size retained % total % total X% % pass. % pass. spec | Specific giavity of solution 1.9 2 0.07] 1.36
mm # (0.1g) ret.(0.1%) pa.#4(0.1%) (0.1%) (rounded) Req. wit. of lightweight particles 01 q) 0.1
335 6 weight of + #4 material 0.1 g) 1857.0
238 8 |* 60.7 06 1.0 1 0-5 % lightweight particles 0.0
200 10 SPECIFICATION 0.o-1.0
1.70 12
118 18 |=
0.850 20
0s00 30 |=
0425 40
0.300 50 |=
0180 20
0150 100 |=
0.075 200
PAM  dry 924  |384 wt. before washing (0. 1g) 3771.0 Crushed Particles Test
P&N  wash 0.0 1.0 wt. after washing (0.1g) 3728.2 | weight of cruzhed particles
TOTAL 10303.20 loss from washing (-#200) 423 weight of total + #4 sample
Coarse 1.13% x % Retain/Design = - #4 Gradation check: percent of crushed particles
Chip * % Retain/Dasign within 0.3% ofthe | 0.1 SPECIFICATION [ or more FF, min.
Fine - * % Pass/Design = wt. before washing

Total'Combined - #200

Figure 2
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Sample ID 2203604 Gyratory Aggregate Worksheet DOT - 69
File No. 914
PROJECT PH 0066(00)15 COUNTY Awurora, Ziebach PCM B015
Field Mo. QCO03 Date Sampled 03/12/2015 Date Tested 03/12/2015
Sampled By  Tester, One Tested By Tester, One Checked By Tester, Two
Matenal Type AGGREGATE COMPOSITE Source Jones Pit
LotMo. 1 Sublot No. 3
Weight Ticket Number or Station # 49627 Sta. 625+25 Lt Lift 1 of 1
% moist. = (wet wt. 85164 - dry wi)/dry wt x 100 =
Original Dry Sample Wt (1)
Sieve Size Retained % total % pass. % pass. Spec |5andEquiv. Test) Sand Rdg. | Clay Rdg 5.E.
mm in (.1g) ret.(0.1%)  (0.1%)  (rounded) Req. Feading #1 31 B.6 47
50 2 Feading #2 31 E5 4a
3Fs 112
M5 114 Sand Equivalent Tests Results 48 42-100
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 1.8 41.0-100.0
16 58 73 0.1 559 100
125 12 501.4 8.0 93.9 a4 89-100 [ Flat and Elongated Particles Test Results 1.1
95 3 28903 10.7 83.2 a3 79-93
625 14 550 .4 1.9 71.3 m
475 #L 7873 55 §1.8 62
Pan 516.7 61.7 D wt. before washing(D.1g)| 709.30
Total 82534 l‘:é wt. after washing (0.1g) | 707.10
+ #4 Gradation Check: ¢ loss from washing 22
within 0.3% of original dry wt. LLEE % - #200 0.31
Sieve Size retained % total % total X% % pass. % pass. Spec
mm # (0.1g) ret.(0.1%) pa#4(0.1%) (0.1%) [rounded) Req.
335 6 + #t4 % Particles less than 1.9% SP. GR.
238 8 187.7 29.8 18.4 43.4 43 41-51 | Specific gravity of solution (1,95 + 0.01) 1.95
200 10 wit. of lightweight particles [014q) 16.4
170 12 weight of + #4 material [014q) 1516.9
118 18 1372 2.8 135 289 30 % lightweight particles 11
0.250 20 SPECIFICATION 0030
0.600 30 120 e 1.0 188 19 - #t4 % Particles less than 1.95 SP. GR.
0.425 40 =43 58 =3 128 14 Specific gravity of solution (1.95 * 0.01) 1.95
0.300 S0 427 6.8 4.2 8.4 9 wi. of lightweight particles (01 4q) A1
0180 &l wiesight of - #4 material (0.14q) 3429
0.150 100 35.0 5.6 35 5.9 & % lightweight particles 0g
0.075 200 10.5 1.7 1.1 48 4.5 2969 |SPECIFICATION 0040
PAN  dry 48 452 43 wt. before washing (0.1g) 6298
PAN wash 44 4 7.5 wt. after washing {D.1g) SA5 4
TOTAL 528.50 loss from washing (#200) | 444 Crushed Particles Test
Coarse  0.31% x % Retain/Design | 38.20 = 0.12] - #4 Gradation check: weight of erushed particles B51.7
Chip * % Retain/Design = within 0.3% of the | 02 weight of total + #4 sample 7293
Fine  7.81% x % Pass/Design | 61.80 =i 4.83| wt before washing percent of crushed particles 83
T TotalCombined 200 5.0 SPECIFICATION or mare FF, min. | 65-100
Ma. Rock 31.00 CrFines 28.00 Matural Fines 25.00
Osch MNat Fines 16.00 Matural Sand .00 Ma.Sand .00
Filler .00 CrRock .00 Add Rock .00

Page 10of2 Figure 4
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Comments: 12" sieves used

“Weight of measure and glazs plate 3271
“Weight of measure, glass plate & water 426.8
b = net mazs of water 997
“Water Temperature / Dengity | T7F [25.0C) 9537.03
W= volurme of cylinder, mL 100.0
Dy - 8B4 bulk, specific grawvity [Gzh) 2863 2863
Walume of cylinder, L [W) 1000 100.0
‘wieight of cylinder, g [A) 183.0 183.0
Wt of cylinder + aggregate. g [E) 33248 3322
Wt agareqgate, g [F=B-4) 1495 1492 Average
Uncompacted voids, [nearest 0.1%) 41.7 41.8 41.8

U=(-[F/Gsb)) M) 100

Siewe Total  ["Weight of| "Weight of
Size Sample | Tested Flat#
“Weight on| Portion |Elongated

Percent | Percent

Flat/

Flat/

Elongated [Elongated

] Sieve Particles | Individual | wWeighted
mm in Sieve | Average
50.0 2
ars 17142
260 1
190 34
125 1/2( 5087 475.3 1.8 04 0
95 348 8303 237.4 05 nz 0
475 #4 | 17777 B37 1.0 16 na
Total sample wi.
Percent flat and elongated particles 1.1
in the tatal zample [weighted average] rounded 1
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