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QHny) Designation: D 3744 — 97

Standard Test Method for
Aggregate Durability Index

1

This standard is issued under the fixed designation D 3744; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope gregate’s resistance to generating fines when agitated in the

1.1 This test method covers the determination of a durabiliyPresence of water. Separate and different test procedures are
index of an aggregate. The calculated durability index is &/Sed to evaluate the coarse and the fine portions of a material.
value indicating the relative resistance of an aggregate to 3-2 A sample of coarse aggregate is prepared to a specific
production of detrimental clay-like fines when subjected to thedrading and then washed in a mechanical washing vessel for a
prescribed mechanical methods of degradation. 2-min agitation time. After discarding the minus No. 4 (4.75-

1.2 Units of Measure mm) material, dry the washed test sample.

1.2.1 With regard to sieve sizes and size of aggregate as 3-3 The coarse aggregate test sample is then agitated in the
determined by the use of testing sieves, the values in incHn€chanical washing vessel for a period of 10 min. A represen-
pound units are shown for the convenience of the user, but thigtive portion of the resulting wash water and minus No. 200
standard sieve designation shown in parentheses is the stand&f@-Hm) size fines is collected and mixed with a stock calcium

value as stated in Specification E 11. chloride solution and placed in a plastic cylinder. After a
1.2.2 With regard to other units of measure, the valueZ0-min sedimentation time, the level of the sediment column is

1.3 This standard does not purport to address all of thethe durability index of the coarse aggregae)( _
safety concerns, if any, associated with its use. It is the 3-4 The fine aggregate sample is prepared by washing a
responsibility of the user of this standard to establish appro-SPecific quantity of the material in the mechanical washing
priate safety and health practices and determine the applica¥esseél for a 2-min agitation period. All minus No. 200 (75-um)

bility of regulatory limitations prior to use. size material is washed from the sample through a No. 200
(75-um) sieve and discarded. The plus No. 200 (75-um)
2. Referenced Documents fraction is dried.
2.1 ASTM Standards: 3.5 The fine aggregate test sample is tested by the Standard
C 136 Test Method for Sieve Analysis of Fine and CoarseSand Equivalent Test Method (Test Method D 2419) except for
Aggregated modifications to the test sample preparation and duration of the
D 75 Practice for Sampling Aggregates shaking time. The mechanical shaker method is required. A
D 2419 Test Method for Sand Equivalent Value of Soils angshaking time of 10 min instead of 45 s is used.
Fine Aggregat® 3.6 This test method includes procedures for testing aggre-

D 4753 specification for Evaluating, Selecting, and Specigates exhibiting a wide range in specific gravity, including
fying Balances and Scales for Use in Testing Soil, Rock/lightweight and porous coarse aggregates, and also procedures

and Related Construction Materidls for testing small maximum size aggregate which is too fine to
E 11 Specification for Wire-Cloth and Sieves for Testingtest as a coarse aggregate and too coarse to consider as a fine
Purpose’ aggregate, such as a pea gravel or a very coarse sand.
3.7 The durability index for coarse aggregde)(or for fine
3. Summary of Test Method aggregate [j;) is calculated, as applicable, by appropriate

3.1 This test method was developed to permit prequalificaquations presented in the method. The durability index of a
tion of aggregates proposed for use in the construction ofvell-graded aggregate containing both coarse and fine fractions

transportation facilities. Basically, the test establishes an ags defined as the lowest of the two valuég,or D ;, obtained
by the test. This value should be the controlling value for

specification purposes.
1 This test method is under the jurisdiction of ASTM Committee D-4 on Road 4 Significance and Use

and Paving Materials and is the direct responsibility of Subcommittee D04.51 on

Aggregate Tests. 4.1 This test assigns an empirical value to the relative
Current edition approved JuIy 10, 1997. Published February 1998. Ol'lglna”yamount, flneneSS, and Character Of Clay_llke mate”al that may

e ook of ASTI S gy D 3744 =97 be generated in an aggregate when subjected to mechanical
2 Annual Book of ASTM Standardéol 04.03. degradation.
4 Annual Book of ASTM Standardgol 14.02.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Doc u m ents

Document Sharing Hub

Full document details: ASTM D3744-97


http://www.avadocuments.com/doc/astm-d3744-97
http://www.avadocuments.com/doc/astm-d3744-97

. . . .S,
NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

b D 3744

4.2 The procedure has been used in limited geographical 5.5 Sieves-The sieves shall conform to Specification E 11.
areas of the United States and the results have been correlate.6 Balance— A balance having a minimum capacity of
with aggregate performance in various construction applicas00 g and meeting the requirements of Specification D 4753,
tions, including: aggregate base, permeable material for baclGlass GP5.
fill, fine concrete aggregate, and riprap for rock slope protec- ,
tion .56 6. Reagents and Materials

4.3 A minimum durability index may be specified to pro- 6.1 Calcium Chloride Solutiors-Stock and working cal-
hibit the use of an aggregate in various construction applicacium chloride solutions as specified in the Reagents and
tions that is prone to degradation, resulting in generation oMaterials section of Test Method D 2419 are required.
clay-like fines. 6.2 Water—Distilled or demineralized water will be needed

4.4 This test method provides a rapid test for evaluation ofor the normal performance of this method. This is necessary
the quality of a new aggregate source. Research has indicatbecause the test results may be affected by certain minerals
it may also be suitable for use instead of the sodium sulfatelissolved in water. However, if it is determined that local tap
soundness test for evaluating the durability characteristics of/ater is of such purity that it does not affect the test results, it
fine aggregate for use in portland-cement concrete, therelig permissible to use it except when otherwise specified in the
reducing the need for time-consuming and expensive soungyocedure in place of distilled or demineralized water. For
ness tests. referee purposes, distilled or demineralized water shall be used

4.5 Although the application of this method has beenfor all steps in the test.
limited to aggregates for specific construction uses, the possi-
bility exists for expanding the application of this method to /- Temperature Control
control the quality of aggregates used in other areas of 7.1 This test may be normally performed without strict
construction, such as aggregates for use in bituminous pavirigmperature control; however, for referee purposes, retest the
mixtures, coarse aggregate for use in portland-cement concret@aterial with the temperature of the distilled or demineralized
and aggregate for use as railroad ballast. water and the working calcium chloride solution at #25°F

(22 = 3°C).
5. Apparatus

5.1 Mechanical Washing Vessel (PetA flat-bottomed, 8. Sampling
straight-sided cylindrical vessel conforming to the specifica- 8.1 Obtain samples of the aggregate to be tested in accor-
tions and dimensions shown in Fig. 1. dance with Practice D 75.

5.2 Collection Par— A round pan (at least 9 in. (229 mm) . .
in diameter and approximately 4 in. (102 mm) deep), suitableg' Initial Sample Preparation
to collect the wash water from the washed sample. The pan 9.1 Dry aggregate samples sufficiently to permit a complete
shall have vertical or nearly vertical sides and shall beseparation on the No. 4 (4.75-mm) sieve and to develop a
equipped as necessary to hold the wire mesh of an 8-irffee-flowing condition in the portion passing the sieve. Drying
(203-mm) diameter sieve at least 3 in. (76.2 mm) above th&ay be performed by any means that does not heat the
bottom. An adaptor that will not allow loss of fines or wash aggregate in excess of 140°F (60°C) or cause degradation of
water may be used to nest the sieve with the container, or th&€ particles. The use of sunlight, ovens, or forced drafts of
sieve may be nested with a blank sieve frame resting in th&arm air are the most common drying methods.
bottom of the pan. 9.2 If the sample contains an appreciable amount of clay,

5.3 Agitato—A mechanical device designed to hold the turn the aggregate frequently during the drying process to
wash vessel in an upright position while subjecting it to aobtain even drying throughout and prevent the formation of
lateral reciprocating motion at a rate of 28510 complete hard clay lumps.
cycles per minute. The reciprocating motion shall be produced 9.3 Break up any hard clods and remove coatings of fines
by means of an eccentric in the base of the carrier and th&om the coarse aggregate particles by any means that will not
length of the stroke shall be 1.750.025 in. (44.5+ 0.6 mm).  appreciably reduce the natural individual particle sizes.

The clearance between the cam and follower of the eccentric 9.4 Determine the sample grading by sieving in accordance
shall be 0.001 to 0.004 in. (0.25 to 1.02 mm). Fig. 2 shows &vith Test Method C 136 on th#, ¥z, ¥-in. and Nos. 4, 8, and
Tyler portable sieve shaker modified to meet these requirel6 (19.0, 12.5, 9.5, 4.75, 2.36, and 1.18-mm) sieves. Discard
ments. any material that is retained on tBein. (19.0-mm) sieve.

5.4 All equipment required to perform the Test for Sand 9.5 Determine the test procedures to be used for establishing

Equivalent Value of Soils and Fine Aggregate (Test Methodthe durability index of the aggregate based upon the grading of
D 2419). the aggregate as determined in 9.4.
9.5.1 If less than 10 % of the aggregate passes the No. 4
(4.75-mm) sieve, test coarse aggregate (Procedure A) only.
S Hamilton, R. D., Smith, R. E., and Sherman, G. B., “Factors Influencing the ~ 9.5.2 If less than 10 % of the aggregate is coarser than the
Durability of Aggregates,” Research Report 633476, State of California, Division ofNo. 4 (4.75-mm) sieve, test fine aggregate (Procedure B) only.
Highways, Materials and Research Department, June 1971. 9.5.3 When both coarse and fine aggregate fractions are

®Hveem, F. N., and Smith, T. N., “Durability of Aggregates,” Research Report, . . 0 .
State of California, Division of Highways, Materials and Research Departmen’(,each present in quantities equal to or greater than 10 % and if

January 1964. the percent passing the No. 16 (1.18—mmD%ﬁm§ﬁt§n
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= | —~—— GASKET (see Note 1)
8% in.
72352 in POT (see Note 2)
I
Trunk Clamps {see Note 3)
4
917, in.l
Yy iR
Y] )
S| Equivalent

in. mm in. mm in. mm
9 32 242.1 7Y 193.7 Ya 6.4
8 ¥ 219.1 3% 88.9 Yie 1.6
8 3%6a 216.3 2% 64.8 Ya2 0.79
7 2932 200.8 Ya 19.0 Yea 0.40
7 232 199.2

Note 1—The gasket shall b& in. neoprene rubber, having an inside diameter 8¥s2 + Ys4in. and an outside diameter of38s4* Y64 in.
Note 2—The pot shall be a flat bottom, straight-sided, cylindrical vessel with a capacity of approximately 2 gal. The top edge shall be flared outward
to form a seat for the gasket and lid.
Note 3—Three trunk clamps are required and shall be placed at one-third intervals. The clamps shall be attached to the pot by rivets or welds so that
the pot remains watertight. When fitted with thein. gasket and clamped in place, the lid shall form a watertight seal with the flared edge of the pot.
Note 4—The vessel shall be 20-gage stainless steel, unless otherwise noted. All dimensions shall be¥itimn unless otherwise noted.
FIG. 1 Mechanical Washing Vessel

0, 7 Aggregate Size Air Dry Mass, g
10 %, use poth Procedures A anq B on the appropriate © % in. (19,01 12.5 M Lo 5o
aggregate sizes. If the percent passing the No. 16 (1.18-mmy o % in. (12.5 to 9.5 mm) 570 + 10
sieve is less than or equal to 10 %, use Procedure A Ofsin.to No. 4 (9.5to 475 mm) 910 £ 5
Procedure C. 2550 + 25

9.5.4 If most of the aggregate (75 to 80 %) is between the por materials with less than 10 % in any of the size fractions
¥s-in. and No. 16 (9.5 and 1.18-mm) sieves, use Procedure Siven in 10.1, prepare the test sample using the actual

only. percentage for the deficient fraction and proportionally in-

crease the mass of the remaining fractions to obtain the 2550
PROCEDURE A—COARSE AGGREGATE test sample. Two examples follow.

10. Test Sample Preparation

10.1 Prepare a 255@= 25-g (air-dry) preliminary test
sample using the grading given below:
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