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1. Scope TABLE 1 Size of Sample

1.1 This test method covers a procedure for determination Minisn;umm|2/liss of
of the particle size distribution of fine and coarse aggregates pe 9
extracted from bituminous mixtures using sieves with square e E’;'/f'in“; 9%
openings. 125 (% in) 15

1.2 The values stated in Sl units are to be regarded as the 12%% (Zaﬁn.)) g

H H H H . n.

2tna}ndard. The values given in parentheses are for information 375 (1vain) .

V.

1.3 This standard does not purport to address all of the =
safety concerns, if any, associated with its use. It is théVithin the range of use. _ .
responsibility of the user of this standard to establish appro- 4.2 Sieves with square openings, mo_unted on substantial
priate safety and health practices and determine the applicaffames constructed in a manner that will prevent the loss of

bility of regulatory limitations prior to use. materials during sieving. Suitable sieve sizes shall be selected
to furnish the information required by the specifications
2. Referenced Documents covering the material to be tested. The woven wire cloth sieves
2.1 ASTM Standards: shall conform to the requirements of Specification E 11.
C 670 Practice for Preparing Precision and Bias Statements 4-3 Mechanical Sieve Shakedf used, it shall impart a
for Test Methods for Construction Materils vertical, or lateral and vertical, motion to the sieve, causing the
D 2172 Test Method for Quantitative Extraction of Bitumen Particles thereon to bounce and turn so as to present different
from Bituminous Paving Mixturés orientations to the sieving surface. The sieving action shall be
E 11 Specification for Wire-Cloth Sieves for Testing Pur-Such that the criterion for adequacy of sieving described in 6.8
posed is met in a reasonable time period.
2.9 AASHTO Standard: 4.4 Oven of appropriate size, capable of maintaining a
AASHTO Test Method T 30 Mechanical Analysis of Ex- Uniform temperature of 116 5°C (230+ 9°F). _
tracted Aggregate 4.5 Container—A pan or vessel of a size sufficient to
contain the sample covered with water and to permit vigorous
3. Significance and Use agitation without loss of any of the sample or water.

3.1 This test method is used to determine the grading o
O . . Sample
aggregates extracted from bituminous mixtures. The results aré ) )
used to determine compliance of the particle size distribution 5-1 The sample shall consist of the entire sample of aggre-
with applicable specifications requirements, and to provid€ate from Test Method D 2172.

necessary data for control of the production of various aggre- 9-2 The size of the test sample shall be governed by the
gates to be used in bituminous mixtures. nominal maximum aggregate size and shall conform to the

mass requirements shown in Table I.
4. Apparatus

4.1 Balancesor scales, readable to 0.1 g and accurate to O.f' Procedure . .
g or 0.1 % of the test load, whichever is greater, at any point 6-1 Dry the sample at 11& 5°C (230+ 9°F) to constant
weight. Determine the weight to the nearest 0.1 % of the
—_— sample weight. The total weight of aggregate in the bituminous
1 This test method is under the jurisdiction of ASTM Committee D-4 on Road mixture being tested is the sum of the Weights of the dried

and Paving Materials and is the direct responsibility of Subcommittee D04.51 on . . .
Aggregate Tests. aggregates and the mineral matter contained in the extracted
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wetting agent to ensure a thorough separation of the materiaieving surface shall not exceed the product of 2.&ieve
finer than the 75-um sieve from the coarser particles (seepening in mm). In no case shall the weight be so great as to
Note). The contents of the container shall be agitated vigoreause permanent deformation of the sieve cloth.
ously and the washwater poured immediately over a nest of 6.8 Continue sieving for a sufficient period and in such
two sieves consisting of a 2.00 or 1.18-mm sieve superimposetianner that, after completion, not more than 0.5 % by weight
on a 75-um sieve. The use of a large spoon to stir and agitatef the total sample passes any sieve during 1 min of continuous
the aggregate in the washwater has been found satisfactoryhand sieving performed as follows: hold the individual sieve,

Note 1—Wetting agents may include any dispersing agent such as groylded Wlt.h. a .san_ﬁttmg pan .and covgr, in a Sllghtly
liquid detergent, or a soap, that will promote the separation of fineInCIIned pOSItIOIj in one hand. Str'ke the S_'de of the S_'eve
material. There should be enough wetting agent to produce a small amouif@rply and with an upward motion against the inclined
of suds when the sample is agitated. The quantity of wetting agent wilposition in one hand. Strike the side of the sieve sharply and
depend on the hardness of the water and quality of the agent. Excessivéith an upward motion against the heel of the other hand at a
suds may overflow the sieves and carry some material with them. rate of approximately 150 times per minute, turning the sieve

6.3 The agitation shall be sufficiently vigorous to result in approximately one-sixth of a revolution at intervals of approxi-
complete separation from the coarse particles of all particlegiately 25 strokes. In determining the sufficiency of sieving for
finer than the 75-um sieve and to bring them into suspension sgizes larger than the 4.75-mm (No. 4) sieve, limit the materials
that they may be removed by decantation of the washwate@n the sieve to a single layer of particles. If the size of the
Take care to avoid decantation of the coarse particles of theounted testing sieves makes the described sieving motion
sample as much as possible. Repeat the operation until anyppractical, use 203-mm (8-in.) diameter sieves to verify the
wetting agent used is removed and the washwater is clear. sufficiency of sieving.

6.4' Return all material retained on the .nested sieves to thg_ Calculation
container. Dry the washed aggregate in the container to

constant weight at a temperature of 1305°C (230+ 9°F) 7.1 Calculate the results of the sieve analysis as follo#)s: (
and weigh to the nearest 0.1 % of the original dry weight of thg0t@! percentages passing each siew, tbtal percentages
sample. retained on each sieve, 0B)(percentages retained between

6.5 Then sieve the aggregate over sieves of the various siz&8nsecutive sieves, _depending on the form of the specifications
required by the specification covering the mixture, includingfor use of the material under test. Calculate percentages to the
the 75-um sieve. Record the weight of material passing eachgarest 0.1 %.

sieve and retained on the next and the amount passing th Report

75-um sieve. The summation of these various weights must : P
. ; . e 8.1 Depending on the form of the specification for use of the
0,
check the dried weight after washing within 0.2 % of the total aterial under test, report the following information:

weight. Add the weight of dry material passing the 75-um sieve 8.1.1 Total percentage of material passing each sieve, or

g% dd':zes\ls\e/:ngtt;)emgvgglghtvf;srailgeriﬁl ()r?ggretrt)lgt;?;nbtlﬁjerqgtnal 8.1.2 Total percentage of material retained on each sieve, or
9 y 9 8.1.3 Percentage of material retained between consecutive

passing the 75-um sieve. If it is desired to check the weight ogieves
material washed through the 75-um sieve, the washwater mayg 2 i?eport percentages to the nearest whole number except

be evaporated to dryness or filtered through a tared filter pap ; ) . ;
that is dried and weighed subsequently. Convert the weights (zhratllhtta) epferggrr]tfg?opt?lseswgaﬁzzt7051u°r/rc: (No. 200) sieve, which

fractions retained on the various sieves and the total passing the
75-um sieve to percentages by dividing each by the tota®. Precision and Bias
weight of aggregate in the bituminous mixture from 6.1. 91 Precision—The estimates of precision for this test
6.6 Nest the sieves in order of decreasing size of openinghethod are listed in Table 2. The estimates are based on the
from top to bottom, and place the sample on the top sieveesylts from the AASHTO Materials Reference Laboratory
Agitate the sieves by hand or by mechanical apparatus for Broficiency Sample Program, with testing conducted by
sufficient period, established by trial or checked by measureaAASHTO Test Method T 30. The data are based on analyses of
ment on the actual test sample, to meet the criterion foghe test results from 47 to 133 laboratories who tested 14 pairs
adequacy of sieving described in 6.7. of proficiency test samples (Samples No. 1 through 28). The

6.7 Limit the quantity of material on a given sieve so that allya|yes in the table are given for different ranges of total percent
particles have the opportunity to reach sieve openings @f aggregate passing a sieve.

number of times during the sieving operation. For sieves with g 2 Bias—This test method has no bias since the values

openings smaller than 4.75-mm (No. 4), the weight retained o@etermined can be defined only in terms of this test method.
any sieve at the completion of the sieving operation shall not

exceed 6 kg/f(4 g/in? of sieving surface. For sieves with 10. Keywords
openings 4.75 mm (No. 4) and larger, the weight in kgoh 10.1 aggregate; extraction; gradation
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TABLE 2 Precision

Acceptable
Standard Range of
Deviation Two
(1s), %*  Results

Total Percent of
Material Passing

(d2s),” %
Extracted Aggregate:®
Single-operator precision <100 =95 0.5 14
<95 =35 1.0 2.9
<35 =25 0.7 2.0
<25 =10 0.4 12
<10 =5 0.3 0.9
<5 =2 0.2 0.6
<2 >0 0.2 0.5
Multilaboratory precision <100 =95 0.5 15
<95 =35 1.2 35
<35 =25 0.9 2.7
<25 =10 0.8 2.2
<10 =5 0.6 1.6
<5 =2 0.4 11
<2 >0 0.3 0.9

AThese numbers represent, respectively, the (1s) and (d2s) limits described in
Practice C 670.

BThe precision estimates are based on aggregates with nominal maximum sizes
of 19.0 mm (% in.) to 9.5 mm (¥sin.).
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