SD 202

Method of Test for Sieve Analysis

Scope:

This test is for determining sieve analysis of subbase, base course, mineral aggregate
(Surface course materials), concrete aggregates, fillers, and similar materials.

Apparatus:

2.1 Scale or balance having the capacity to weigh any sample which may be tested
utilizing this procedure and readable to the nearest 0.1 gram.

2.2 Sieves. Standard square opening, conforming to ASTM E 11.
2.3 Drying oven capable of maintaining a temperature of 230° + 9°F.
24 Pans, scoops, brushes, etc., for handling materials.

2.5 Unit weight bucket.

2.6 Mechanical sieve shaker.

Procedure:

Surface Course Materials:

3.1 Obtain a sample in accordance with SD 201. The sample shall be large enough
to provide specimens for all required testing.

3.2 Reduce the sample to the size of the specimen needed for testing by splitting or
guartering in accordance with SD 213.

3.3 Minimum sample size.
NOTE: Nominal maximum size of particle is denoted by the smallest sieve

opening listed below, through which 90% or more of the sample being
tested will pass.

Nominal Minimum wit.

maximum size of sample

of particle (Grams)
#4 500
3/8” 1000
1/2” 2500
3/4” 5000
1” 10000
11/2” 15000
2’ 20000
21/2” 35000
K 60000
31/ 100000
4’ 150000
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3.4

3.5
3.6

3.7

3.8

3.9

3.10

3.11

The sample shall be dried to a constant weight at a temperature of 230° + 9°F or
in accordance with SD 108. Frequent stirring will expedite the drying procedure.

NOTE: Cool until the container can be handled comfortably with bare hands
and the operation of balance or sieves on which sample is placed are not
affected by heat convection from material/pan.

Determine loose weight, if required, in accordance with SD 205.

Weigh the sample and record the weight in the “Original dry sample weight” box
of the DOT-3 worksheet to the nearest 0.1 gram.

Assemble a series of sieves that will furnish the information required by the
specifications covering the material to be tested. Nest the sieves in order of
decreasing size of opening from top to bottom and include a pan below the last
sieve.

Pour the sample into the top sieve of the nest. Agitate the sieves by hand or on
a mechanical shaker for a sufficient period of time, established by trial or
checked by measurement on the actual test sample, to meet the criterion for
adequacy of sieving.

NOTE: The adequacy of sieving can be checked by the hand method.
Hand sieving is done by using an individual sieve with a cover and
pan while rotating and tapping the sieve approximately two times per
second for one minute. The end point for sieving is when not more
than 0.5% by weight shall pass that sieve.

Remove any dirt adhering to the + #4 material. This can be accomplished by
dumping the material from each individual sieve into a flat pan and rubbing it
with a soft pine or rubber covered block. After the dirt has been removed,
pour the contents of the pan back onto the sieves and complete the shaking.

An alternate method is to place the material retained on an individual sieve in a
cement sample can. With the lid in place, agitate the aggregate using a circular
motion. The material is then reintroduced to the sieve and sieved by hand.

Weigh the material retained on each sieve and the material in the pan to the
nearest 0.1 gram and record the weights on the worksheet. Tabulate the total for
these weights. The tabulated total should check within 0.3% of the “Original dry
sample weight.” If it does not, a backup sample shall be tested.

In the coarse sieve series, the weight retained on a sieve in kg at the completion
of sieving shall not exceed the product of 2.5 times the sieve size opening in
millimeters times the effective sieving area in m?2 In the fine sieve series
(Openings smaller than #4) the weight retained on any sieve shall not be greater
than 4 g/in.2 (See Chart 1 below). If any sieve is overloaded, make a notation on
the gradation sheet and sieve the material retained on that sieve by hand in split
portions until the adequacy of sieving requirement is met. Prevent the occurrence
of any further overloading of sieves by using one of the following: insert an
additional sieve with an opening size in between the overloaded sieve size and
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the next larger size in the sieve set, start with a smaller sample size to prevent
the sieve from being overloaded, split the sample into two or more portions to
sieve separately, or use a set of sieves having a larger frame size and providing
greater sieving area. Sieve a sufficient amount of time so that the adequacy of
sieving is met for all sieve sizes. Try approximately 10 minutes if using a
mechanical sieve shaker and increase the time if the adequacy of sieving is not
met for all sieve sizes.

Maximum amount of material that may be retained in grams
Sieve openin .o .o 8" .8"si 14.6" x 22.8" sieve
size (Iniz:hes)g 8" dia. sieve 12" dia. sieve 1(?42‘3'X>1<4%'3n£c3)msi|nea\l/|;a (16"x24" nominal)
4" N/A N/A 30,600 53,900
31/2" N/A 15,100 27,600 48,500
3" N/A 12,600 23,000 40,500
21/2" N/A 10,600 19,300 34,000
2" 3,600 8,400 15,300 27,000
11/2" 2,700 6,300 11,500 20,200
1" 1,800 4,200 7,700 13,500
3/4" 1,400 3,200 5,800 10,200
5/8" 1,100 2,700 4,900 8,600
1/2" 890 2,100 3,800 6,700
3/8" 670 1,600 2,900 5,100
1/4" 450 1,100 1,900 3,400
#4 330 800 1,500 2,600
#6 thru #200 200 470 900 1,500
Chart 1
3.12 Calculate the percentage of material retained on each sieve to the nearest 0.1%

3.13

3.14

3.15

by dividing the weight of the retained material by the “Original dry sample weight”
determined in 3.6.

Determine the accumulative percent passing each sieve by subtracting the
retained percentage for the top sieve from 100.0 and continue subtracting the
retained percentage for each sieve from the previous sieves accumulative
passing percentage.

If the sample being tested requires a result for percentage of crushed particles,
perform the test in accordance with SD 211 using a portion of the aggregate
retained on the #4 sieve and above.

NOTE: If the material being tested requires a result for total - #200, the
material from that test can be used to perform the percentage of crushed
particles test.

If the sample being tested requires a result for percentage of particles less than

1.95 specific gravity for the + #4 sieve material, perform the test in accordance
with SD 214 using a portion of the aggregate retained on the #4 sieve and above.
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3.16

3.17

3.18

3.19

3.20

3.21

3.22

Using the material from the pan below the #4 sieve, split out samples in
accordance with SD 213 to conduct the balance of the required testing. The
number and size of samples to be split out will depend on the type of material
being tested. Most surface course materials will require a sample to complete the
fine portion of the sieve analysis (500 gram min) and one for liquid limit/plastic
limit/plasticity index. (500 gram min) If you are testing uncoated mineral
aggregate for asphalt concrete, a third sample will have to be split out for a
particles less than 1.95 specific gravity test.

Weigh the sample to be used for the fine portion of the sieve analysis to the
nearest 0.1 gram and record the weight on the “Weight before washing” line on
the worksheet.

Place the sample in a pan and add enough water to cover it. Agitate the sample
with sufficient vigor to result in complete separation of all particles finer than the
#200 sieve from the coarser particles and bring the fine material into suspension.
Pour the wash water containing the suspended and dissolved solids over a nest
of 2 sieves. The lower sieve of the nest shall be a #200 and the upper shall be in
a range of #8 to #16. Both of the sieves shall conform to the requirements of
ASTM E 11. Repeat the process of adding water, agitating the sample, and
pouring the water over the nest of sieves until the wash water is clear.

Dry the washed aggregate to a constant weight in an oven at 230° + 9°F, as per
SD 108 and weigh to the nearest 0.1 gram. Record this weight on the “Weight
after washing” line of the worksheet.

NOTE: Cool until the container can be handled comfortably with bare hands
and the operation of balance or sieves on which sample is placed are not
affected by heat convection from material/pan.

Subtract the weight of the sample after washing, from the weight of the sample
before washing and record the result on the “Loss from washing (- #200)” line
and on the “Pan wash” line below the #200 sieve on the sieve analysis.

Assemble a series of sieves that will furnish the information required by the
specifications covering the material being tested. Nest the sieves in order of
decreasing size of opening from top to bottom and include a pan below the last
sieve.

Pour the aggregate into the top sieve of the nest, place the nest of sieves on a
mechanical shaker and shake for a sufficient period of time (A minimum of 10
minutes). Adequacy of sieving can be checked as outlined in 3.8 above. The
guantity of material retained on any sieve at the completion of the sieving
operation shall not exceed 4 grams per in? of sieve surface area. This amounts
to 200 grams for an 8” diameter sieve.

Weigh the material retained on each sieve and in the pan and record the weights
on the worksheet to the nearest 0.1 gram. Add the retained weights including the
“Pan dry” and “Pan wash” quantities below the #200 sieve. Record this weight
on the “Total” line at the bottom of the worksheet. This weight must be within
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3.25
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3.27
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0.3% of the weight of the sample before washing. If it is not, a new sample shall
be tested.

NOTE: Correct brush to use when cleaning sieves.
3/8" to #16 - steel #20 to #50 - brass #80 to > - paint

Complete the calculations for the fine sieves, beginning by dividing the initial
sample weight derived in 3.17 above into the retained weights for each sieve and
record the results on the worksheet to the nearest 0.1%. Next, multiply these
retained percentages times the accumulative percentage passing the #4 sieve
determined in 3.13 above and record the results on the worksheet again to the
nearest 0.1%. Finally, determine the accumulative percentage passing each of
these sieves by subtracting the retained percentage from the previous sieves
accumulative passing percentage.

The percentage of material passing each sieve in the coarse and fines portion of
the analysis may now be rounded and reported on the worksheet to the nearest
whole number except the #200 sieve shall be reported to the nearest 0.1%.

Prepare the sample of material split out earlier as outlined in SD 207 for liquid
limit/plastic limit/plasticity index. testing.

Perform the liquid limit and plastic limit in accordance with SD 207, calculate the
plasticity index, and report the results on the sieve analysis worksheet.

If the sample being tested requires a result for percentage of particles less Than
1.95 specific gravity for the - #4 sieve material, perform the test on the 250 to 350
gram sample split out in 3.16 above in accordance with SD 208.

Process for determining total - #200 materials in asphalt concrete (excludes Class S):

3.28

3.29

3.30

Following completion of the coarse sieve analysis combine all materials which
were retained on #4 sieve and above and split out a sample for total - #200
testing in accordance with SD 213 which meets the requirements shown in the
following table.

Nominal maximum Minimum weight of
size of particles sample, grams
#4 500
3/8" 500
1/2" 700
3/4" 1000
1" 1500

Weigh the sample to the nearest 0.1 g and record the weight as "Weight before
washing" in the box labeled “(A)” below the coarse sieve area as shown on the
enclosed example DOT-3 worksheet.

Place the sample in a pan and add enough water to cover it. Agitate the sample

with sufficient vigor to result in complete separation of all particles finer than the
#200 sieve from the coarser particles and bring the fine material into suspension.
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3.31

3.32

Pour the wash water containing the suspended and dissolved solids over a nest
of 2 sieves. The lower sieve of the nest shall be a #200 and the upper shall be in
a range of #8 to #16. Both of the sieves shall conform to the requirements of
ASTM E 11. Repeat the process of adding water, agitating the sample, and
pouring the water over the nest of sieves until the wash water is clear.

Following drying to a constant weight, weigh sample to nearest 0.1 g and record
the weight as "Weight after wash" in the box labeled “(B)” below the coarse sieve
area as shown on the enclosed example

DOT-3 worksheet.

Calculate the percent passing the #200 Sieve (D) for the coarse aggregate by
subtracting the "Weight after wash" (B) from the "weight before wash" (A) and
dividing that result (C) by the "Weight before wash" (A). Multiply this result times
100. This is the percent - #200 for the coarse aggregate which must be recorded
in the two boxes labeled “(D)” on the DOT-3 worksheet.

6.3 114

3946

7.0

67.9

G&

475 # |F

345.4

68 |

F) 61.1

61

57-67

Pan

30901

61.1

[P

TOTAL

50551

100.0

+ #4 Gradation Check:

Diwt. before washing EEI.{
vwit. after washing (IZI.1"{

10693
1058.5

. loss from washing(C) 105 |

within 0.3% of original dry wt_ |

(©) 01|

0.1% % - #200

3.33

3.34

To complete the calculations for the total - #200 material, four pieces of
information are needed in the - #200 box at the lower left corner of the DOT-3
worksheet. You have already provided one of these in step 3.32 above, ((D)
which is the percent passing the #200 sieve on the coarse aggregate sample
wash). The other three are: (E) The percent passing the #200 sieve on the fine
sieve analysis (This includes the washed and sieved portion), (F) The percentage
of material that passed the #4 sieve during the sieve analysis and (G) The
percentage of material that was retained on the #4 Sieve. The amount of material
retained on the #4 sieve (G) can be determined by subtracting the percent
passing the #4 sieve (F) from 100.

Complete the calculations by multiplying the percent - #200 on the coarse sieve
aggregate (D) times the percent of material retained on the #4 sieve (G) and
multiply the percent - #200 on the fine sieves (E) times the percent of material
that passed the #4 sieve (F) and divide each by 100. The result obtained when
adding these 2 values is the "Total - #200 material” for this sample.

Example:

The coarse sieve analysis had 61.1% passing the #4 sieve. 100.0% minus 61.1%
passing = 38.9% retained on the #4 sieve.

1.01% passed the #200 sieve in the coarse aggregate sample that was washed
(D) and 10.06% passed the #200 sieve on the fine sieve analysis (E).
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Par dry 25 JEEE wt. before washing [0.1g £21.8
PAN wash 500 (E)"101] B2 | i serwashing 0ig) | 4713

TOTAL 6215 loss from washing (- # 200) 500
Coars I 1.01 x% Retain!Desig{lJ] 38.9 =: 0.39 |-#4 Gradation check:

Chip ¥ % Retain/Design = within 0.3% of the 01

Fine[E}m_nE X %Pass/Design (F} 611 = 615 |wt before washing

TotaliCombined-#200 | 65

Calculations:

Retained #4 sieve (G) 38.9% x (D) 1.01% pass on coarse aggregate = 0.39%
100

6.15%

Passing #4 sieve (F) 61.1% x (E) 10.06% pass on fine sieve analysis
100

039 + 6.15 = 6.54 or  6.5% total minus #200 for the sample.
Coarse Aggregate for Concrete:

3.35 Obtain a sample in accordance with SD 201. The sample shall be large enough
to provide specimens for all required testing.

3.36 Reduce the sample to the size of the various specimens needed for testing by
splitting or quartering in accordance with SD 213. The number of specimens
needed will depend on the testing required for the sample.

Most samples will require, as a minimum, a sieve analysis, material finer than
#200 sieve and patrticles less than 1.95 specific gravity in coarse aggregate.

3.37  For the minimum size of samples for the various tests required, see 3.3 above for
the sieve analysis, SD 206 for material finer than #200 sieve, SD 214 for particles
less than 1.95 specific gravity in coarse aggregate and SD 218 for scratch
hardness.

Coarse aggregate for lightweight concrete specimens shall consist of 0.1 ft3 or
more of the material.

3.38 Perform the sieve analysis following the procedure outlined in 3.4, 3.6, 3.7, 3.8,
3.10, 3.11, 3.12, and 3.13 above. Coarse aggregate for concrete has a
specification on the #8 sieve, so it will be necessary to add that sieve to the nest
of sieves.

3.39 Using the samples split out in 3.36 above, perform the test for material finer than
#200 sieve in accordance with SD 206, particles less than 1.95 specific gravity in
coarse aggregate in accordance with SD 214 and scratch hardness of natural
coarse aggregate in accordance with SD 218. Report the results of these tests
on the worksheet in accordance with the guidelines provided by the applicable
test procedure.
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Fine Aggregate for Concrete:

3.40

3.41

3.42

3.43

Obtain a sample in accordance with SD 201. The sample shall be large enough
to provide specimens for all required testing.

If the sample has free moisture on the patrticle surface, the entire sample may be
dried or it may be split using a mechanical splitter with chute openings of 1 1/2”
or more, to not less than 5000 grams and then dried.

Reduce the dried sample to the size of the various specimens needed for testing
by splitting or quartering in accordance with SD 213. The number of specimens
needed will depend on the testing required for the sample.

NOTE: If the sample received from the field does not have free moisture on
the particle surface, it may be reduced to the various testing specimens by
splitting or quartering in accordance with SD 213. It will, however, require
drying before testing.

Most samples will require, as a minimum, a sieve analysis, inclusive of material
finer than #200 sieve, and particles less than 1.95 specific gravity in fine
aggregate.

The sample split out for the sieve analysis, inclusive of material finer than #200
sieve, must contain a minimum of 500 grams while the sample for the less than
1.95 specific gravity in fine aggregate test must contain between 250 and 350
grams.

The minimum sample specimen weight for the sieve analysis, inclusive of
material finer than #200 sieve, for lightweight fine aggregate shall be as shown
below:

Min. weight
Wt. of aggregate of test specimen
(Ibs./ft3) (grams)

5 to 15 50
15 to 25 100
25 to 35 150
35 to 45 200
45 to 55 250
55 to 65 300
65 to 75 350

Perform the sieve analysis, inclusive of material finer than #200 sieve, in
accordance with procedure outlined in 3.17, 3.18, 3.19, 3.20, 3.21, and 3.22
above.

Fine aggregate for concrete has a specification on the 3/8” and #4 sieve, so it will
be necessary to add these sieves to the nest of sieves.
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Calculate the percentage of material retained on each sieve to the nearest 0.1%
by dividing the weight of the retained material by the weight of the sample before
washing. Material passing #200 should be calculated to 0.01% and rounded to
0.1%.

Determine the accumulative percent passing each sieve by subtracting the
retained percentage for the top sieve from 100.0 and continue subtracting the
retained percentage for each sieve from the previous sieves accumulative
passing percentage.

The percentage of material passing each sieve may now be rounded and
reported on the worksheet to the nearest whole number except the #200 sieve
shall be reported to the nearest 0.1%.

Process for determining Fineness Modulus (F.M.)

3.47

Samples of fine aggregate for concrete require a result for fineness modulus
(F.M.). The sieves used for determination of F.M. are identified on the DOT-3
worksheet by an (*). Calculate the F.M. as follows:

A. Subtract the percentage passing (before rounding) the sieves designated
by the (*) from 100.0 and record the result in the column titled F.M. After
this has been accomplished on each sieve designated, total the results
and divide by 100.

B. Report the result to the nearest 0.01%.
Example:
Percent 100.0 Minus
Sieve Size Passing Percent Passing
#4 99.8 0.2
#8 91.5 8.5
#16 67.8 32.2
#30 49.9 50.1
#50 21.5 78.5
#100 3.9 96.1
Total 265.6
Fineness modulus (F.M.) = 2656 = 2.656 or 2.66
100

Process for Determining Combined Percentage of Material Passing the #200 sieve

3.48

The specifications for aggregates used in concrete require the combined mixture
of fine and coarse aggregate be such that not more than a certain percent of the
combined materials pass the #200 sieve.

To calculate this combined percentage of material passing the #200 sieve,
multiply the percent passing the #200 sieve on the fine and coarse aggregate
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3.49

times the percentage of the sand and rock used in the mix according to the
design mix, divide each of the results by 100 and then add them together.

Example:

1.65% passing #200 sieve on coarse aggregate.

0.95% passing #200 sieve on fine aggregate.

Coarse aggregate is 64.4% of total aggregate used in the mix.
Fine aggregate is 35.6% of total aggregate used in the mix.

Coarse aggregate 1.65% x 64.4% / 100
Fine aggregate 0.95% x 35.6% [/ 100
Combined - #200 sieve

1.06%
0.34%
1.40 or 1.4%.

The final percentage shall be recorded to the nearest 0.1%.

Perform the test for particles less than 1.95 specific gravity in fine aggregates in
accordance with SD 208 and report the results on the worksheet.

Class S, Microsurfacing, Asphalt Surface Treatments and Miscellaneous Fine Aggregate:

3.50

3.51

3.52

3.53

3.54

3.55

3.56

3.57

3.58

Obtain a sample in accordance with SD 201. The sample shall be large enough
to provide specimens for all required testing.

Reduce the dried sample to the size of the various specimens needed for testing
by splitting or quartering in accordance with SD 213. The number of specimens
needed will depend on the testing required for the sample.

The minimum sample size shall be as outlined in 3.3 above.

If the sample being tested requires a result for flakiness index, perform the test in
accordance with SD 203 using a portion of the aggregate retained on the #4
sieve and above.

If the sample being tested requires a result for percentage of crushed particles,
perform the test in accordance with SD 211 using a portion of the aggregate
retained on the #4 sieve and above.

If liquid limit/plastic limit/plasticity index is required by specifications, a sample of
- #4 shall be obtained from a separate split. The sample split out for the liquid
limit/plastic limit/plasticity index. must be of adequate size to produce at least 100
grams of - #40 sieve material.

The sample shall be oven dried to a constant weight at a temperature of 230° +
9°F or in accordance with SD 108.

Weigh the sample and record the weight in the “Weight before washing” line in
the fine aggregate portion of the worksheet to the nearest 0.1 gram.

Perform wash as outlined in 3.18 above.
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Dry the washed aggregate to a constant weight in an oven at 230° + 9°F as per
SD 108 and weight to the nearest 0.1 gram. Record this weight on the “Weight
after washing” line in the fine aggregate portion of the worksheet to the nearest
0.1 gram.

Subtract the weight of the sample after washing, from the weight of the sample
before washing and record the result on the “Loss from washing (- #200)” line
and on the “Pan wash” line below the #200 sieve on the sieve analysis.

Assemble a series of sieves that will furnish the information required be the
specifications covering the material being tested. The use of 12” diameter sieves
is recommended to prevent sieve overloading.

Pour the aggregate into the top sieve of the nest, place the nest of sieves on a
mechanical shaker and shake for a sufficient period of time (A minimum of 10
minutes). Adequacy of sieving can be checked as outlined in 3.8 above. The
guantity of material retained on any sieve at the completion of the sieving
operation shall not exceed the amount listed in “Chart 1” of 3.11 above.

Weigh the material retained on each sieve and in the pan and record the weights
on the worksheet to the nearest 0.1 gram. Add the retained weights including the
“Pan Dry” and “Pan Wash” quantities below the #200 sieve. Record this weight
on the “Total” line at the bottom of the worksheet. This weight must be within
0.3% of the weight of the sample before washing. If it is not, a new sample shall
be tested.

Calculate the percentage of material retained on each sieve to the nearest 0.1%
by dividing the weight of the retained material by the weight of the sample before
washing. Material passing #200 should be calculated to 0.01% and rounded to
0.1%.

Determine the accumulative percent passing each sieve by subtracting the
retained percentage for the top sieve from 100.0 and continue subtracting the
retained percentage for each sieve from the previous sieves accumulative
passing percentage.

The percentage of material passing each sieve may now be rounded and
reported on the DOT-3 to the nearest whole number except the #200 sieve shall
be reported to the nearest 0.1%.

Report:

4.1

Test results will be reported on form DOT-3 or DOT-68 (These forms do not
apply to the Central Lab). Use of the DOT-68 is limited to the following:

A. Concrete where 2 or more aggregate piles are being weighed during batching
to meet a single gradation specification.

B. Asphalt for mineral aggregate samples on projects utilizing a batch type
mixing plant.
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4.2 Calculations for the DOT-68 are determined as follows:

A. Enter the “Ibs./cu.yd.” of rock and chip from the Mix Design on lines (H) and
(1.

B. Divide the “Ibs./cu.yd.” of the rock and chip by the “Total” to obtain the “Total
Agg. %” and multiply by 100 for lines (H) and (1).

[ Mix Batch Ticket, Ibs./cu. yd.; Total Agg % |

1" rock 1374.00 77.6
Chip 396.0 22.4 (1)
0
0
| Total [ 1770.0 [ 1000 |

C. Split a separate sample of rock and chip for gradation and a separate sample

of each for wash ensuring that you meet the minimum sample size as per 3.3
and SD 206.

D. Perform the gradation for each and calculate as per 3.12 — 3.13.

1" rock Chip
sample Wt. (0.1g) sample Wt. (0.1g)
Sieve Size Retained % total % pass. | Sieve Size Retfained % total % pass.
(0.1g)  ret(0.1%) (0.1%) (0.1g)  ret(0.1%) (0.1%)
2 2
112 112
1114 1104
1 0.0 0.0 100.0 1
4 1431.8 13.9 35.1 ¥4
a3 2564.8 288 573 S8 0.0 0.0 100.0
12 1853.9 18.0 393 12 0.0 0.0 100.0
(J) e 2095.4 203 15.0 e 104.8 34 5.5 (J)
114 104 13475 435 53.1
#4 1798.4 174 16 #4 435.3 30.2 229
#2 60.7 e 1.0 #2 6182 199 3.0
Pan Dry 98.4 Pan Dry 50.5
Pan Wash 0.0 Pan Wash 0.0
TOTAL  10303.20 TOTAL 309430

E. Calculate the “Gradation Check” as per 3.10.

Gradation C.heu:k==:=- Gradation Check===] 015

F. Perform the wash as per SD-206 and calculate lines (K) and (M).
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G. Multiply line (K) by “Total Agg %”, line (H) divide by 100 and enter on line (L)
for “Bin adj. -200”.

H. Multiply line (M) by “Total Agg %" line (l) divide by 100 and enter on line (N)
for “Bin adj. -200”.

wt. before wash 3771.0 wt. before wash 2752.8
wt. after wash 3728.2 wt. after wash 2707.1

loss from wash 42.8 loss from wash 45.7
% - #200 ==> 113 (K) % - #200 ==> 166 (M)
Bin adj. - #200 0877 (L) Bin adj. - #200 0372 (N)

[. Add lines (L) and (N) and enter on line (O) for “Total Combined -200” for the
Coarse Aggregate.

Composite Coarse Aggregate

Sieve Size 1" rock Chip Retained Cumulative Spec. Job Mix
Total % Passing Gradatiomn Formula
2 0.0 100.0 100
1162 0.0 100.0 100 100-100
1104 0.0 100.0 100
1 0.0 0.0 100.0 100 95-100
34 10.8 10.8 892 &9
HE 224 0.0 224 659 67
142 14.0 0.0 14.0 529 83 25-50
e 15.8 0.2 16.5 354 5
1/4 9.7 97 258 27
#4 13.5 6.8 20.3 5.4 6 0-10
#& 0.5 4.5 45 1.4 1 0-3
Pan i 0.7 1.4 0.1 0
Total 7r6 224 0.0 0.0 %9.9

Total Combined - 200==> 125  (O)

J. The value from line (O) will then be carried to line (P) to calculate the
“Total/Combined -200” with the Fine Aggregate.

Note: You must link the Fine Aggregate test with the Coarse Aggregate in
MS&T for this calculation to occur.

K. You must enter the % of Fine Aggregate from the Mix Design on line (Q). Also

enter the % of Coarse Aggregate from the Mix Design on line (P). The total of
the column “% Retain/Design” must = 100.

mso.mat 9-20
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L. Calculate the “Total/Combined - #200” as per 3.48
Coarse  1.25% x % RetainDesign|58.00 = 073 (P)
Chip ® % Retain/Design =
Fine 1.45% 9% Pass/Design | 42.00 =1 061 Q)
04 Referenced Total'Combined - #200 1.3

M. To calculate the Composite Coarse Aggregate “Retained Total” multiply the
“% total ret.” from the respective sieve by the “Total Aggregate %” on the Mix
Batch Ticket.

Example: (See line (J)) For 3/8 1” Rock multiply 20.3 x 0.776 = 15.75, round to 15.8,
and 3/8 Chip multiply 3.4 x 0.224 = 0.76 round to 0.8,

NOTE: you will round these numbers to report on the form but keep them at
two decimal places to add in the next step.

Now add 15.75 + .76 = 16.51, round to 16.5, this is your “Retained Total” for 3/8.
N. Calculate the “Cumulative % Passing” as per 3.13.

O. If the sample being tested requires a result for percentage of particles less
than 1.95 specific gravity for the + #4 sieve material, perform the test in
accordance with SD 214 using a portion of the aggregate retained on the #4
sieve and above.

5. References:

AASHTO T 27
ASTME 11
SD 108

SD 201

SD 204

SD 206

SD 207

SD 208

SD 211

SD 213

SD 214
DOT-3
DOT-68
DOT-69

mso.mat 9-20
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Sample ID 2203565 Sieve Analysis and P.l. Worksheet DOT-3
File No. 319
PROJECTPH 006&(00)15 COUNTY Awrora, Ziebach PCN BO15
Charge to (if not above project)
Field No. 01 Date Sampled 03/10/2019 Date Tested 03/10/2019
Sampled By Brown, Benjamin Tested By  Tester, One Checked By  Tester, Two
Material Type Base Course Source
Lot Mo. Sublot MNo.
Weight Ticket Number or Station Lift of
[Wet Sample Weight {0.1q) - Original Dry Sample Weight (0.1g  7,218.0 ]/ dry weight x 100 = % moisture
Fineness Retained % total ret. % passing % passing
Sieve Size Modulus {0.1g) {01g) {01g) {rounded} Spec Req.
4in. o o )
Iin Liguid Limit & Plastic Limijt Liquid  Plastic
N Limit | imnit
21210n. A.Can number 45 19
2in. B. Visight of can + wet so 001G 2887| zad4
112in. C.\isightofcan+drysil  (0.07g)|  28.14] 2719
11/4in. D.\Weight of water (B - C) oo1g 173 123
1in. 0.0 0.0 100.0 100 100 - 100 . I e BRETE
a4 in. 576 73 a7 o8 50 . o0 | E-Velghtofcan 0.01g) - -
58 in 3406 33 014 o4 F. Weight of dry sail (C - E) {0.D1g) 222 G.04
n in- ] Y T 0 55— 57| G.Liguid Limit@/FxJx100 (0.ig) 212 [NP. O
38 iﬂ. " 150 EERE ) 550 a5 H.Plastic Limit {0/ F x 100} {0.1g} 17.7
1/4 iI"I: Az5 2 E5 6.5 T I. Plasticity Index (G - H) (0.1g) 3.5 Specification
24 - 15 FEA.Z X0 AZ5 a0 46 _ 70 Liquid Limit N.C. O (G rounded) 21 0 . 25
Pan 50038.1 G2.4 x W before washing (0.1g) Plasticity Index {1 rounded) 4 0. 8
Total 7.318.2 2 wit. zfter washing {0.1g) J. Comection # Blows 5
o . J—
+ &4 Gradation Check E lass fram washing 22=09646, 23=-0.5859, 24=009052, 25=1.0000, 26=1.0050, 27=1.0100, 28=1.0138
= % -#200 weight-#40 18140 /weight-#4 81120 %% pazsingsd= 203
within 0.3% of — ——— —_—
originl dry weight 0.00 {23.0% VARIABLE of accumulative % passing (0.1%) on the #40)
Fineness  Retained % total ret % total x % passing % passing
Sieve Size Modulus (g} (01g) % pass. #d (0.1q) [rounded) Spec Req.
6 Crushed Particles Test
#3 [ 463 136.5 218 14.8 53.7 54 34 - B8 Weight of crushed particles 447.0
#10 282 4.5 31 508 51 Weight of total + #4 sample 1.015.8
#12 Percent of crushed pieces 44
#16 - 5&.T E7.1 10.8 7.2 43.3 42 Specification 1 or more FF, min. | 20 _ 100
#20 g2.7 2.0 8.2 6.5 37
#30 n 17 T5E 120 52 253 o5 - #4 % Particles less than 1.95 Specific Gravity
#40 G1.4 .7 86 217 22 12 _ 35 | Specific gravity of solution (1.85 £ 0.01}
#50) L =43 555 85 8.0 15.7 16 Weight of lightweight particles
#30 244 5.4 N 12.0 12 Weight of - #4 material
#100 225 48 0.8 05 115 12 % lightweight particles
#200 106 7 12 103 103 | 20 . 1z.g|Specification
Pan dry 17 |95 103 wt before washing (0.1g)|  831.8 +#4 % Particles less than 1.95 Specific Gravity
Pan wash gqa_a: 150 v after washing (0.10)|_ 538.5 1o e cific gravity of solution (1.85 £ 0.01)
Total 394 8322 loss from washing(-#200) B34 \Weight of lightweight particles [0.1g)
Coarse % x % Retain/Design = - #4 Gradation Check \Weight of + #4 material (0.1g)
Fine 15.05 %% x % Passing/Design = hin 0.35% of % hightweight particles
— -_— within 0.3% of - .
Total/Combined -#200 original dry weight 0.05 Specification
Filler 003 Cr. Fines 0.00 000
Cr. Rock 0,00 Ma Sand 0.00 Matural Sand 0.00
Ma. Rock 0,00  Matural Fines 0.00 Add Rock
Comments
Figure 1 Page 1 of 1
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Sample ID 2203587 Sieve Analysis and P.l. Worksheet DOT-3
File No. 3-19
PROJECT PH 006&(00)15 COUNTY Awrora, Ziebach PCN BO15
Charge fo (if not above project)
Field No. 06 Date Sampled 03/11/2019 - Date Tested 03/11/2019 -
Sampled By Tester, One Tested By  Tester, One Checked By Tester, Two
Material Type AGGREGATE COMPOSITE Source Jones Pit
Class E, Type 1 Lot No. 2 Sublot No. 1
Weight Ticket Number or Station Ticket # 76421, Sta. 165+55 Lt Lift  1.00 of 1.00
[Wet Sample Weight (0.1g) 52351 - QOriginal Dry Sample Weight (0.1g  5,058.2 |/ dry weight x 100 = 35 % moisture

Fineness Retained % total ret. % passing % passing

Siewve Size Modulus {0.1g) {01g) {0.1g) {rounded) Spec Req.
41in. o o )
3in Liguid Limit & Plastic Limijt Liquid  Plastic
- Limit | imnit
2172in. A.Can number
2in. B.Weight of can + wet soi {0.01g)
1121n. . Weight of zan + dry soil {0.01g)
1 1‘?:1'”- — — — = gz D-Weihtof water (8- C) (0.01g)
A4 in. W03 08 T oo g7 _ igg | o Veghtefcan o (DOfg)
58 in 1507 32 62 o F. Weight of dry sail (C - E) (0.01g)
12 in. 5201 123 70 a1 =5 o0 G.Liquid Limit (D /F = Jx100  (0.1g)] M.C NP B
8 irll " 251 2540 o0 730 75 H.Plastic Limit (D / F x 100} (0.1g} NF
1/4 in: 354G 7.0 &7.8 i L. Plasticity Index (G - H) (0.1g) Specification
24 " 330 345 4 6.8 811 a1 5T _ &7 Liquid Limit N.C. & (G roundad) o _ 25
FPan 30801 81.1 % wt before washing (0.1g) 1060.3 Plasticity Index {1 rounded) MN.C. 0o _ 0
Total 5.055.1 2 wit. sfter washing (0.1g} 10525 J. Caorrection # Blows
o -
+ &4 Gradation Check ] lass from washing 10.8 22=09846, ¥3=0.6804, 24=09852, 75=1.0000, 26=1.0050, 27=1.0100, 28=1.0138
=] "
=] - #200 1.01 weight -#40 11150 Jweight-#4 32180 x% passing#4= 212
within 0.3% of —_— e _—
ariginal dry weight 0.08 (£3.0%: WVARIABLE of accumulstive % passing (0.1%) on the 240)
Finemess  Retained % total ret % total . % passing % passing
Sieve Size Modulus [1g) (0.1g) % pass. #d (04g) [rounded) Spec Req.
#5 Crushed Particles Test
#8 [ 511 104.1 200 12.2 48.8 4 42 - B2 Weight of crushed particles T860.4
#10 \Weight of total + #4 sample 1,008.9
#12 Percent of crushed pieces 7
#16 800 224 16.0 0.2 221 k] 32 . 42 |Specification 2 or more FF, min. | 70 _ 100
#20 - - -
#30 n T3z e Tk 153 o5 g =5 - #1 % Particles less than 1.95 Specific Gravity
#40 33z 5.4 3.0 21.0 22 14 _ 24 | Specific gravity of solution (1.65 £ 0.01) 1.83
#50) [+ Weight of lightweight particles 5.2
#a0 446 25 52 18.7 17 Weight of - #4 material 2041
#100 [ % lightweight particles 1.7
#300 WA 173 108 5.1 51 | 40 . gp|Sopecification o8- =0
Pan dry 25 2.5 2 wt before washing (0.1g) 521.8 + #4 % Particles less than 1.95 Specific Gravity
Pan wash EHIII.D 10.1 wit after n'asll'nng {0.1g) 4718 Specific gravity of solution (1.95 £ 0.01) 1.05
Total 5215 loss from washing(-#200) 50.0 \Weight of lightweight particles {0.1g) 303
Coarse  1.01 % x % Retain/Design 3500 = 0.30 - #4 Gradation Check \Wesght of + #4 material g | 19214
Fine 1008 3% Passing/Design 8110 = &15 % lightweight particles 1.8
— _— wizhin 0.3% of L AN
TotaliCombinad #200 6.5 ariginal dry weight npg | Specification
Add Rock 15.00 Cr. Rock 0.00 Ma. Sand 0.00
Filler 0.00  Matural Fines 0.00 Ma. Rock 17.00
Cr. Fines 23.00 0.00 Matural Sand 45.00
Comments
Figure 2 Page 1 of 1
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Sample ID 2203609 Gyratory Aggregate Worksheet DOT-69
File No. 319
PROJECTPH 006&(00)15 COUNTY Aurora, Ziebach PCN BO15
Field No. QC04 Date Sampled03/12/2019 Date Tested 03/12/2019
Sampled By Tester, One Tested By Tester, One Checked By Tester, Two
Material Type AGGREGATE COMPOSITE Source Jones Pit
Class Q2 Lot No. 1 Sublot Mo. 4
Weight Ticket Mumber or Station # 50855, Sta. 625+15 Lift 1 of
% moist. = (wet wi. 8518.4 -dry wi. )/ dry wi x 100 =
Original Dry Sample Wi {-1g) 82808
Sieve Size Retained Setotal Ygpass. Yppass. Spec
mm in {01g) ret {0.1%) (0.1%) {rounded) Req.
100 4
Fil] 3 Sand Equiv. Test | Sand Rdg. | Clay Rdg. S.E.
g25 212 Feading #1 3.10 5.80 a7
50 2 Reading #2 310 .50 a3
s 112
25 114 Sand Equivalent Tests Resulis 43 42 - 100
25 1
18 34 0.0 0.0 100.0 100 100 - 100 | Fine Aggregate Angularity Test Results 41.8 41.0 - 1000
16 58 7.3 0.1 20.9 100
125 iz 501.4 8.0 pa.0 B4 28 - 100 | Flat and Elongated Pariicles Test Results 0.0 -
2.5 HE 880.3 10.7 232 22 TE - 83
8.25 1/4 pa0.4 11.8 T1.2 Ti
475 =4 7873 85 51.8 a2
Pan Z1e.T a1.7 wt. before washing(0.1g) 70820
Total 8293.4 * it after washing(0.1g) 70710
+ #4 Graduation Check: : loss from washing 22
within 0.3% of orig dry wt. 0.04 v % - #200 .31
Sieve Size Retained Yutotal Ytotal x Ypass. Yapass. Spec
mm = {0.1g) ret.(0.1%) Yapass. #4 (0.1%) (rounded) Req.
3.35 [+] + #4 % Particles less than 1.95 5P. GR.
2.36 a3 137.7 208 12.4 43.4 43 41 . 51 ] Specific gravity of solution (1.85 £ 0.01) 1.85
2.00 10 wi. of ightweight particles (0.1 g) 192.1
1.70 12 weight of + #4 material (0.1 g} 1824.9
118 18 137.2 218 13.5 208 a0 % lightweight particles 1.0
0850 20 SPECIFICATION 00 - 30
0800 320 112.0 178 1.0 g8 i - #4 % Particles less than 1.395 5P. GR.
0425 40 543 86 5.3 136 14 Specific gravity of solution (1.85 £ 0.01) 1.85
0300 50 427 6.2 4.2 04 o wt. of lightweight particles (0.1 g) 3.2
0180 80 weight of - #4 materia (0.1 g} 024
0.150 100 350 56 3.5 59 8 % lightweight particies 1.1
0075 200 105 17 11 FE] 23 20 - gofSPECIFICATION 0o - 20
Pan dry 4.8 48.2 4.3 wi before washing (0.1g) G28.8
Pan wash 4440 7.8 wit after washing (0.1g) 535.4
Joiz 5ze 80 loss from washing{-#200) di4 Crushed Particles Test
Coarse 0.31 % x % Retain/Design Jgz20 = 0.12 §- #4 Gradation check: —— " les 8517
Fine TE1 % x% RetsinDesign G180 =  4.83 [within 0.3% of the wt I D | eiat of erushad particles s
— TotaliCombined 2200 50 [fbefore washing weight of total + #4 sample 7283
percent of crushed particlas &g
F e i [ 1
Matural Sand 0.00 Ma. Rock 31.00 Natural Fines 2500 o CoICATION 2 ormorePR.min B8 - 107)
Matural Sand 0.00 Matural Fines 0.00 O=ch Mat Fines 16.00
Cr.Fines 28.00
Figure 3
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Weight of measure and glass plate 327 1
Weight of measure, glass plate & water 426.8
M = net mass of water 997
Water Temperature / Density | 77 F 997.03
V = volume of cylinder, mL 100.0
Dry - #4 bulk specific gravity (Gsb) 2 RR3
Volume of cylinder, mL{V) 100.0
Weight of cylinder, g (A) 183.0
Wt of cylinder + aggregate, g (E) 3325 3322
Wt agaregate, g (F=B-A) 1495 149.2 | Average
Uncompacted voids, (nearest 0.1%) 47 413 418
U={(V-(FIGsb)yV) x 100
Sieve Total Weight of ‘Weight of Percent Percent
Size Sample Tested Flat/ Flat/ Flat/
Weight on FPortion Elongated Elongated Elongated
Sieve Pariicles Individual Weighted
mm in Sieve Average
500 2
375 112
250 1
19.0 34
125 112
9.5 38
475 #4
Total sample wt.
Percent flat and enlongated particles 0.0
in the total sample (weighted average) rounded 0
Comments 12" sieves used
Figure 3A
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Sample ID
File No.

2203613

PROJECT PH 0068(00)15

Sieve Analysis and P.l. Worksheet

COUNTY Awurora, Ziebach

SD 202
Page 19

DOT-3
319
FCN BO015

Charge to (if not above project)

Field No. 03

Sampled By Tester, One

Date Sampled 0311272019

Tested By Tester, One

Date Tested 03/12/2019

Material Type

COARSE AGGREGATE

Checked By Tester, Two

Source

A-45, Bridge

Hills Materials, Rapid City Quarry

Lot Mo.

Weight Ticket Number or Station

Lift of

[Wet Sample Weight (0.1g)

- Original Dry Sample Weight (0.1g

10,4148 1/ dry weight x 100 =

Sublot Mo.

% total ret.

Retained % passing % passing
Sieve Size (0.1g) (0.1g) (D.1g) (rounded) Spec Req.
4in.
3in.
21/21n. Total Weight of % Flatl % Flati
2in. Sample  Weight of Flat Elongated Elongated
: Weight on Tested Elongated Individual Weighted
1 1ﬁ !n' 0.0 0.0 100.0 100 100 - 100 Sieve Size Siewve Portion Particles  Sieve HAverage
in.
. 2in.
1in. 2860 27 97 3 a7 95 - 100 A
34 in. 1,7207 16.5 203 81 1in
518 in. 1,098.7 10.5 70.3 70 as il_'l
12 in. 1,407.0 13.5 56.8 57 25 - 60 1'|2 in'
3Ein. 1,620.8 15.6 41.2 141 1.-'.3 in'
14 in. 24925 239 17.3 17 “'24 ’
#4 905.0 8.7 2.6 9 0 - 10 T;tal 0.0 0.0
Pan = wi. before washing {0.1g)) i 0
i - P (rounded}
Total & . after washing ‘C.l1g:| Specification| 2.0-10.0
+ #4 Gradation Check = loss from washing
H] 5 -#200
within 0.33% of =
original dry weight 0.18 Crushed Particles Test
Retained % total ret. % passing % passing Waight of crushed particles
Sieve Size (0.1g) (0.1g) (D.1g) {rounded) Spec Req. |weight of total + 24 sample
#6 &6 8 Percent of crushed pieces
#8 5447 5.2 2.4 2 0 - 5 Specification or more FF, min. -
#10
2:}2 - #4 % Particles less than 1.95 Specific Gravity
#20 Specific gravity of solution (1.85 £ 0.01)
#30 \Weight of lightweight particles
#40 Weight of - #4 material
#A/0 % lighitweight pariicles
#380 Specification -
#100
#200 + #4 % Particles less than 1.95 Specific Gravity
before washing {0.1g) i
Pan dry 217.9 217.9 " e_ _ w“ !ng g.l 35%?‘ 3 Specific gravity of solution (1.25 + 0.01) 188
Pan wash 0.0 21 wt after washing {0.1g) ARGT .5 et of ghtweinht narticl . o1
Total 10396.3 loss fram washing|-#200) RO.8 =ight of ightweight particles (C1g) :
= 165 inDasi 8440 = 1.08| -#4 Gradation Check \ieight of = 24 material (0.1g) | 1857.0
Coarse 03 5 x % Retsin/Design - = - % lightweight particles 0.0
Fine 0.85 9% x % Passing/Design 3560 = 0234 I Specification 0o . 10
02 Referenced TotallCombined -#200 14 ;i';i':a'f :'::leigl'rl
Comments 13.8"x 13.8" sieves were used. The 1/4 sieve was overloaded. 1/4 sieve was split in half and sieved by hand.
Figure 4 Page 1 of 1
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Sample ID 2203622 Screen Analysis and P.l. Worksheet DOT-3
File No. 3-19
PROJECTPH 0066(00)15 COUNTY Awrora, Ziebach PCN BO15
Charge to (if not above project)
Field No. 03 Date Sampled 03/12/2019 Date Tested 03/12/2019
Sampled By Tester, One Tested By Tester, One Checked By Tester, Two
Material Type FINE AGGREGATE Source Birdsall S & G Wasta
A-45 Bridge Lot Mo. Sublot Mo
Weight Ticket Number or Station Lift of
[Wet Sample Weight (0.1g) - Original Dry Sample Weight {0.1g 1/ dry weight = 100 = %% moisture
Fineness Retained % total ret. % passing % passing
Sieve Size  Modulus (0.1g) (0.1g) (0.1g) {rounded) Spec Req.
4in.
3in.
2120,
2in.
11/210n.
11/4in.
1in.
34in.
5/81in.
12 in.
38in. [ 0.0 0.0 0.0 100.0 100 100 - 100
14 1n.
#4 - 0.2 1.2 0.2 288 100 a5 - 100
Pan - wi. before washing {3.1g)
Total z wit. after washing {0.1g)
+ #4 Gradatien Check : loss from washing
a % -#200
within 0.3% of
original dry weight I: Crushed Particles Test
) ) Fineness  Retained %htotalret. “totalx % passing % passing \Niesght of crushed paricles
Sieve Size Modulus {-1g) (0-1g@) % pass. #4 {0.1g) (rounded) Spec Req. \Weight of total +#4 sample
#6 — Percent of crushed pieces
#8 - 83 523 82 818 82 Specification or more FF, min. -
#10
#12 N » y
£#16 332 1200 =7 aT e e LT - #4 % Particles less than 1.95 Specific Gravity
#20 Specific gravity of solution {1.85 £ 0.01) 1.85
#30 * 801 112.3 178 400 50 Weight of lightweight particles {0.1g) 16
240 70.4 128 373 a7 Weight of - #4 matena {0.1g) 2743
#50 SEETY o3 153 215 2 10 - 30| |¥ lightwsight particies og
FHE0 Specification 0 ._ 1
#100 © 0. 110.6 176 3.9 4 2 - 10 . - -
2300 84 2 10 10 + #4 % Particles less than 1.85 Specific Gravity
Pan dry 0.8 6.0 wt before washing (0.1g) 520.4 Specific gravity of solution (1.25 £ 0.01)
Pan wash 5.1 1.0 wt after washing (0.1g) G24.3 \Weight of lightweight particles (0.1g)
Total 2,65 §29.0 loss from washing{-8204) 51 \Weight of + 74 mater al (0.1g)
Coarse  1.85 % x % Retain/Design 6440 = 1086 - #4 Gradation Check % ligntweight particies
e e Specification -
Fine 0.85 % x % Passing/Design 3580 = 034 hin 0.3% of
- - within 0.3%
03 Referenced TotzNCombined -#200 14 original dry weight 01
Comments
Figure 5 Page 1 of 1
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Sample ID 2203643 Screen Analysis and P.l. Worksheet DOT-3
File No. 3-19
PROJECTPH 0066(00)15 COUNTY Aurora, Ziebach PCN BO015
Charge to (if not above project)
Field Mo. 04 Date Sampled 03/16/2019 Date Tested 03/16/2015
Sampled By Tester, One Tested By Tester, One Checked By Tester, Two
Material Type FINE AGGREGATE Source Pete Lein & Sons, Wasta
1155.0 cuyd, RT. 2805.0 Lot No. Sublot No.
Weight Ticket Number or Station Belt Lift of
[Wet Sample Weight (0.1q) - Original Dry Sample Weight {0.1g 1/ dry weight x 100 = % moisture
Fineness Retained % total ret. % passing %% passing
Sieve Size  Modulus (0.1g) (0.1g) (0.1g) (rounded) Spec Req.
4in.
3in.
21/21n.
2in.
11/2in.
11/4in.
1in.
34in.
58 in.
12 in.
Yein. F 0.0 0.0 0o 100.0 100 100 - 100
14 in.
#4 [ 0.1 0.8 0.1 288 100 a5 - 100
Pan . wt. before washing (0.1g)
Total z wit. after washing (0.1g)
+#4 Gradation Check ; loss from washing
S % -w200
within 0.3% of
original dry weight |: Crushed Particles Test
Fineness  Retained % totalret. % tofalz % passing % passing \Weight of crushed particles
Sieve Size Modulus {-1@) {01g) % pass. #4 (0.1g) {rounded) Spec Req. \Weight of fotal + %4 sa.mnle
#6 - _ Parasnt af aruehad gisrea
#3 2.4 21.0 52 84.8 85 Specification or more FF, min. -
#10
#12 - - -
#15 T 273 1282 213 727 73 FTIT - #4 % Particles less than 1.95 Specific Gravity
#20 065 165 532 53 Speaific gravity of solution (1.85 + 0.01) 1.85
#30 *  §20 106.7 182 38.0 38 Weight of lightweight particles {0.1g) 0o
#40 201 152 278 23 Weight of - #4 materia (0.1g) 288 4
#50 © a2 557 100 128 13 10 - 30| |* lightwsight paricies 6.0
#30 200 =) 44 ] Specification o - 1
#100 * 98.3 8.0 1.2 2.2 ] 2 - 10
£300 108 18 14 14 + #4 % Particles less than 1.85 Specific Gravity
Fan dry 0.8 .5 wi before washing (0.1g)[ 5257 Specific gravity of solution {1.85 + 0.01)
Pan wash 7.7 1.5 wt after washing (0.1g) 5TE.0 Weight of lightweight particles (0.1g)
Total 278 586.0 loss from washing(-£200) 77 \iesght of +#4 ma.ter al (0.1g)
Coarse  1.28 % x % RetainDesign 5800 = 072 - #4 Gradation Check % fightweight particles
Specification -
Fine 1.45 % x % Passing/Design 4200 = 081
—_— — within 0.3% of
04 Referenced Total/Combined #200 14 original dry weight 0.1
Comments
Figure 7 Page 1 of 1
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Sample ID 2203623 Sieve Analysis and P.l. Worksheet DOT-3
File No. 3-19
PROJECTPH 0066(00)15 COUNTY Awurora, Ziebach PCN BO15
Charge to (if not above project)
Field No. 01 Date Sampled 03/13/2019 Date Tested 03/13/2019
Sampled By Tester, One Tested By  Tester, One Checked By  Tester, Two
Material Type  Type 2A Cover Aggregate Source  Spencer Quarry
Taken @ 180.3 tons Lot Mo. Sublot No.
Weight Ticket Mumber or Station  # 194, Sta 866+00 Lift of
[Wet Sample Weight (0.1q) - Original Dry Sample Weight (0.1g 1/ dry weight x 100 = % moisture
Fineness Retained % total ret. % passing % passing
Sieve Size Modulus {0.1g) {0.1g) {0.1g) {rounded) Spec Req.
4in. o o )
3in Liquid Limit & Plastic Limijt Liguid  Plastic
i Limit Limit
2121n. A.Can number
2in. B. WWeight of can + wet =0 (0.01g)
11210n. . Weight of can + dry seil {0.01g)
1 1f4 in. D. Weight of water (B - C) {0.01g)
n. . .
- E. Weight of can {0.01g)
34 in. : o
R F. Veight of dry sail {C - E) (0.01g)
518 10n. = o
12in G.Liquid Limit (O /Fx Jx 100  (0.1g) MA |Np. O
ysin, |00 00 0.0 100.0 100 100 . 100 | H-Plasticlimit(D/Fx100)  (0.1g) NA
1/4in T35 5 102 B0E 21 I. Plasticity Index (G - H) (0. 1g) Specification
#4 - AT B 2401 284 2.4 52 o _ 70 Liquid Limit N.C. O (5 rounded) -
Pan x W before washing (0.1g) Plasticity Index {I rounded) M.A o0 - 3
Total = wit. sfter washing (0.1g) J. Correction £ Blows
= _—
+ #4 Gradation Check o loss from washing 22=09646, F3=0.9859, 24=09952, 25=1.0000, 26=1.0050, 27=1.0100, 26=1.0136
= "
= - #200 weight - #40 ! wezight - #4 ® % passing #4 =
within 0.3% of
original dry veeight {23.0% VARIABLE of accumulstive % passing (0.13) on the #40)
Fineness  FRetained % total ret % total x % passing % passing
Sieve Size Modulus (1g) (0.1g) % pass. #4 (0.10) [round2d)  gpec Req.
#5 Crushed Parficles Test
&0 L o2os 518.3 422 221 102 10 U . 28 |\yeight of crushed particles sE2 G
#10 44.6 38 e 5.8 7 Weight of total + #4 sample 582.6
#12 Percent of crushed pieces 100
#16 I Specification 2 or more FF, min. | 50 _ 100
#20 i ! y
#30 I - #4 % Particles less than 1.95 Specific Gravity
#40 58.0 5.4 2.8 1.2 1 0 . 4 |Specfc gravity of solution (1.85 £ 0.01)
#R0 - Weight of lightweight particles
#30) Weight of - 24 material
#100 . % lightweight particles
£200 122 1.0 05 0z 02 | 00 . z.o|Specification
Pan dry 1.1 47 0.z wt before washing (0.10) | 12285 +#4 % Particles less than 1.95 Specific Gravity
2 t Wi il (1] 4
Pan wash “0"3 - bz washerwashing (0)) 12248 oo e gravity of solution (1.95 £ 0.01)
Total 1230. loss from washing(-#200) 34 Weight of lighbweight particles (0.1g)
Coarse % x % Retain/Design = - #4 Gradation Check Weight of + 4 material R F)]
Fine 0.38 9 » % Passing/Design = % Bghtweight particles
_— _— within 0.3% of Specification
Total/Combined #200 original dry weight 0.13
Matural Fines 000 Ma. Sand 0.00 Filler 0.00
Matural Sand 000  Add Rock 0.00 Ma. Rock 0.00
0,00 Cr. Rock 0.00 Cr. Fines

Comments 12" sieves were used. The #8 was split in two and shaken by hand. As per foot note #2, plasticy index was wavied as not
more than 4.0% of the material passed the #40 sieve.

Figure § Page 1 of 1
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