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QH“y) Designation: C 131 - 01

Standard Test Method for
Resistance to Degradation of Small-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine *

This standard is issued under the fixed designation C 131; 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 epsilone] indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope * 4. Summary of Test Method

1.1 This test method covers a procedure for testing sizes of 4.1 This test is a measure of degradation of mineral aggre-
coarse aggregate smaller than 37.5 mét (fi.) for resistance gates of standard gradings resulting from a combination of
to degradation using the Los Angeles testing machine (Note 1actions including abrasion or attrition, impact, and grinding in
N , a rotating steel drum containing a specified number of steel
ote 1—A procedure for testing coarse aggregate larger than 19.0 mm . .
(% in.) is covered in Test Method C 535. spheres, the number depending upon the grading of the test

sample. As the drum rotates, a shelf plate picks up the sample

1.2 The values stateq in .SI units are to be rega(ded as théﬁwd the steel spheres, carrying them around until they are
standard. The values given in parentheses are for |nformat|oa1roppeol to the opposite side of the drum, creating an impact-
onlyé Thi dard d " Il of th crushing effect. The contents then roll within the drum with an

. IS stan ar_f oes not p_urpgrt t_oha_ ress al ort heabrading and grinding action until the shelf plate picks up the
safety concerns, If any, associated with its use. It is t %ample and the steel spheres, and the cycle is repeated. After
re§p0n3|bll|ty of the user of this standard to establish approe prescribed number of revolutions, the contents are removed
3rom the drum and the aggregate portion is sieved to measure

bility of regulatory limitations prior to use. the degradation as percent loss.
2. Referenced Documents

2.1 ASTM Standards:
C 125 Terminology Relating to Concrete and Concrete,

5. Significance and Use

5.1 This test has been widely used as an indicator of the
lative quality or competence of various sources of aggregate

Aggregate$ having simi - L
. . . g similar mineral compositions. The results do not
c :;;regzstgyetmd for Sieve Analysis of Fine and Coarse, ;o matically permit valid comparisons to be made between

: . sources distinctly different in origin, composition, or structure.
C 535 Test Method for Resistance to Degradation of Largepggjgn specification limits with extreme care in consideration

Size Coarse Aggregate by Abrasion and Impact in the LO%¢ available aggregate types and their performance history in

Angeles Machingé e
specific end uses.
C 670 Practice for Preparing Precision and Bias Statementéj

for Test Methods for Construction Materials 6. Apparatus
C 702 Practige for Reducing Samples of Aggregate 0 g1 | o5 Angeles MachireA Los Angeles machine, con-
Testing Siz

forming in all essential characteristics to the design shown in
Fig. 1, shall be used. The machine shall consist of a hollow
steel cylinder, closed at both ends, conforming to the dimen-
sions shown in Fig. 1, having an inside diameter of 7156

mm (28 0.2 in.), and an inside length of 5@8 5 mm (20

0.2 in.). The cylinder shall be mounted on stub shafts attached
to the ends of the cylinder but not entering it, and shall be
mounted in such a manner that it may be rotated with the axis
in a horizontal position within a tolerance in slope of 1 in 100.

! This test method is under the jurisdiction of ASTM Committee C09 on i i ; ; i _
Concrete and Concrete Aggregates and is the direct responsibility of Subcommitté%n opening in the Cylmder shall be prowded for the introduc

D 75 Practice for Sampling Aggregates
E 11 Specification for Wire-Cloth and Sieves for Testing
Purpose$

3. Terminology

3.1 Definitions—For definitions of terms used in this test
method, refer to Terminology C 125.

C09.20 on Normal Weight Aggregates. tion _of the test sampl_e. A §uitable, dust-tigh't cover shall pe
Current edition approved Aug. 10, 2001. Published October 2001. Originallyprovided for the opening with means for bolting the cover in
published as C 131 - 37 T. Last previous edition C 131 - 96. place. The cover shall be so designed as to maintain the

2 Annual Book of ASTM Standardgol 04.02. N . - .
3 Annual Book of ASTM Standardéol 04.03. cylindrical contour of the interior surface unless the shelf is so

4 Annual Book of ASTM Standardgol 14.02. located that the charge will not fall on the cover, or come in

*A Summary of Changes section appears at the end of this standard.
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FIG. 1 Los Angeles Testing Machine

contact with it during the test. A removable steel shelf(Note 3). If an angle is used as the shelf, the direction of
extending the full length of the cylinder and projecting inwardrotation shall be such that the charge is caught on the outside
89 = 2 mm (3.5% 0.1 in.) shall be mounted on the interior surface of the angle.
cylindrical surface of the cylinder, In.su.Ch a V\./ay that a plane Note 3—Back-lash or slip in the driving mechanism is very likely to
centered between the large faces coincides with an axial planﬁ:umish test results which are not duplicated by other Los Angeles
The Shelf Sha” be Of SUCh tthknESS and SO mounted, by boluﬁachmes producing constant per|phe|’a| Speed.
or other suitable means, as to be firm and rigid. The position of 6.2 Sievesconforming to Specification E 11
the shelf (Note 2)_shal| be such that the sam_ple and _the steel6'3 Balance—A balance or scale accurate Within 0.1 % of
spheres shall not impact on or near the opening and its covetr st. load over the range required for this test '
and that the distance from the shelf to the opening, measureg ge req : '

. . . . A 6.4 Charge—The charge shall consist of steel spheres aver-
along the outside circumference of the cylinder in the direction

of rotation, shall be not less than 1270 mm (50 in.). Inspect th%agi/r;ggagpr;oggsmﬁeé)éﬁéi:‘lsr%gﬂ%:nlg.Zf|4r15d9|]ameter and each

shelf periodically to determine that it is not bent either . .
lengthwise or from its normal radial position with respect to the 6.4.1 The charge, (Note 4) depending upon the grading of

cylinder. If either condition is found, repair or replace the sheh‘the test sample as described in Section 8, shall be as follows:

Number of Mass of

before further tests are conducted. Grading Spheres Charge. g
Note 2—The use of a shelf of wear-resistant steel, rectangular in cross g ﬁ iggg f ;2
section and mounted independently of the cover, is preferred. However, a c 8 3330 + 20
shelf consisting of a section of rolled angle, properly mounted on the D 6 2500 + 15

inside of the cover plate, may be used provided the direction of rotation is ) o .
such that the charge will be caught on the outside face of the angle. _ NOTE 4—Steel ball bearings 46.0 mm*¢hs in.) and 47.6 mm (%in.)
) ) in diameter, having a mass of approximately 400 and 440 g each,
6.1.1 The machine shall be so driven and so counterbakespectively, are readily available. Steel spheres 46.8 nsits=(in.) in

anced as to maintain a substantially uniform peripheral speedlameter having a mass of approximately 420 g may also be obtainable.
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TABLE 1 Gradings of Test Samples

Sieve Size (Square Openings)

Mass of Indicated Sizes, g

Grading
Passing Retained on

A B C D
37.5 mm (1%z in.) 25.0 mm (1in.) 1250 = 25
25.0 mm (1in.) 19.0 mm (¥4 in.) 1250 = 25
19.0 mm (¥ in.) 12.5 mm (Y2 in.) 1250 + 10 2500 + 10
12.5 mm (Y2 in.) 9.5 mm (¥ in.) 1250 = 10 2500 = 10
9.5 mm (¥ in.) 6.3 mm (Y4 in.) 2500 = 10
6.3 mm (Y4 in.) 4.75-mm (No. 4) 2500 = 10
4.75-mm (No. 4) 2.36-mm (No. 8) 5000 + 10
Total 5000 + 10 5000 + 10 5000 + 10 5000 + 10

The charge may consist of a mixture of these sizes conforming to the mas). Calculation

tolerances of 6.4 and 6.4.1. 10.1 Calculate the loss (difference between the original

mass and the final mass of the test sample) as a percentage of
éhe original mass of the test sample. Report this value as the
pereent loss (Note 7).

7. Sampling

7.1 Obtain the field sample in accordance with Practic
D 75, and reduce the field sample to adequate sample size
accordance with Practice C 702. Note 7—The percent loss determined by this test method has no known
consistent relationship to the percent loss for the same material when

8. Test Sample Preparation tested by Test Method C 535.

8.1 Wash and oven dry the reduced sample at £18°C 1. Report
(230 = 9°F) to substantially constant mass (see 9.1.1), separaié o )
into individual size fractions, and recombine to the grading of 11.1 Report the following information:

Table 1 most nearly corresponding to the range of sizes in the 11.1.1 Identification of the aggregate as to source, type, and

aggregate as furnished for the work. Record the mass of tHeominal maximum size;
sample prior to test to the nearest 1 g. 11.1.2 Grading designation from Table 1 used for the test;

and
9. Procedure 11.1.3 Loss by abrasion and impact of the sample expressed

9.1 Place the test sample and the charge in the Los AngeldQ the nearest 1 % by mass.
testing machine and rotate the machine at a speed of 30 to 33 . .
r/min for 500 revolutions. (Note 5) After the prescribed numbert2: Precision and Bias
of revolutions, discharge the material from the machine and 12.1 For nominal 19.0-mm¥-in.) maximum size coarse
make a preliminary separation of the sample on a sieve coarsgggregate with percent losses in the range of 10 to 45 %, the
than the 1.70-mm (No. 12). Sieve the finer portion on amultilaboratory coefficient of variation has been found to be
1.70-mm sieve in a manner conforming to Test Method C 1364.5 %?° Therefore, results of two properly conducted tests from
Wash the material coarser than the 1.70-mm sieve and oveifwo different laboratories on samples of the same coarse
dry at 110+ 5°C (230+ 9°F) to substantially constant mass aggregates should not differ from each other by more than
(see 9.1.1), and determine the mass to the nearg¢Note 6). 12.7 % of their average. The single-operator coefficient of
9.1.1 Ifthe aggregate is essentially free of adherent coatinggariation has been found to be 2.0%%herefore, results of two
and dust, the requirement for washing after test may be waivegroperly conducted tests by the same operator on the same
but drying before the test is always required. However, in thecoarse aggregate should not differ from each other by more
case of referee testing, the washing procedure shall be pethan 5.7 % of their average.
formed. 12.2 Bias—Since there is no accepted reference material
. . : A suitable for determining the bias for this procedure, no state-
Note 5—Valuable information concerning the uniformity of the sample

under test may be obtained by determining the loss after 100 revolutiongrIent on bias is being made.
This loss should be determined without washing the material coarser tha
the 1.70-mm sieve. The ratio of the loss after 100 revolutions to the I05£3- Keywords
after 500 revolutions should not greatly exceed 0.20 for material of 13.1 abrasion; aggregate (coarse; small size); degradation;
uniform hardness. When this determination is made, take care to avoinpact; Los Angeles machine
losing any part of the sample; return the entire sample, including the dust
of fracture, to the testing machine for the final 400 revolutions required to
complete the test. _—
Note 6—Elimination of washing after test will seldom reduce the  5These numbers represent, respectively, the (1S%) and (D2S%) limits as
measured loss by more than about 0.2 % of the original sample mass. described in Practice C 670.
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APPENDIX

(Nonmandatory Information)

X1. MAINTENANCE OF SHELF

X1.1 The shelf of the Los Angeles machine is subject tomine that it is not bent either lengthwise or from its normal
severe surface wear and impact. With use, the working surfaacadial position with respect to the cylinder. If either condition
of the shelf is peened by the balls and tends to develop a ridgs found, the shelf should be repaired or replaced before further
of metal parallel to and about 32 mmidin.) from the junction  tests are made. The influence on the test result of the ridge
of the shelf and the inner surface of the cylinder. If the shelf isgeveloped by peening of the working face of the shelf is not
made from a section of rolled angle, not only may this ridgeknown. However, for uniform test conditions, it is recom-

develop but the shelf itself may be bent longitudinally ormended that the ridge be ground off if its height exceeds 2 mm
transversely from its proper position. (0.1in.).

X1.2 The shelf should be inspected periodically to deter-

SUMMARY OF CHANGES

This section identifies the location of changes to this test method that have been incorporated since the last
issue.

(1) References to notes were updated.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



