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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trac
iso/forewo

5 drawn to the possibility that some of the elements of this document may, be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént'rights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTQ) principles in the Technical Barriers to Trade (TBT) see www.iso.d
rd.html.

This docun
stressed co

Any feedbs
complete li

A list of all

hent was prepared by Technical Committee {S§O/TC 71, Concrete, reinforced concrete and
hcrete, Subcommittee SC 1, Test methods for concrete.

ck or questions on this document sheuld be directed to the user’s national standards bod
sting of these bodies can be foundatwww.iso.org/members.html.

parts in the ISO 20290 series.can be found on the ISO website.

are
the
the

t of
s of
| /or

not

And
the

rg/

pre-

y. A

© ISO 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=6882231c0341f8356b851ca8ab793486

INTERNATIONAL STANDARD

ISO 20290-2:2019(E)

Aggregates for concrete — Test methods for mechanical
and physical properties —

Part 2:
Method for determination of resistance to fragmentation

byLosAngetes Test(tATesy

Thi
coa

The
con
und

ISO
of o

For

ISO

31
Los
LA

per

3.2
test

Scope

5 document describes the Los Angeles test, for determining the resistance to fragm
'se aggregates.

Normative references

following documents are referred to in the text in such.aéway that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

565, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — N(
penings

Terms and definitions

the purposes of this document, the following terms and definitions apply.

and IEC maintain terminological.databases for use in standardization at the following ad

[SO Online browsing platferm: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

Angeles coefficient

Centage of.the test portion (3.1) passing a pre-determined sieve after completion of the te

portion

bntation of

bir content
pplies. For
[s) applies.

minal sizes

dresses:

samn

ple’used as a whole in a single test

3.3

laboratory sample
reduced sample derived from a bulk sample for laboratory testing

3.4

constant mass
series of successive weighings after drying at least 1 h apart not differing by more than 0,1 %

Note 1 to entry: In many cases, constant mass can be achieved after a test portion (3.1) has been dried for a
pre-determined period in a specified oven (see 5.1.3) at (105 * 5) °C. Test laboratories may determine the time
required to achieve constant mass for specific types and sizes of sample dependent on the drying capacity of the
oven used.
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4 Sampling

The sample used for the test (the laboratory sample) may be taken in accordance with the procedure
described in the relevant national standards.

5 Apparatus

5.1 General
5.1.1 Tegtsieves, conforming to 150 565 O relevant national standards with aperture sizes as 1,6 jnm,

10 mm, 112 mm (or 12,5 mm), 14 mm and 20 mm.

5.1.2 Balance, capable of weighing the test portion to an accuracy of 0,1 % of the mass,of the [test
portion.

5.1.3 Ventilated oven, controlled to maintain a temperature of (105 + 5) °C.

5.1.4 Equipment, for reducing the laboratory sample to a test portion, National standards may be
referred.

5.2 Los Angeles test machine — Figure 1 shows a typical Los Angelés machine.

N ﬁ_._._iﬁ

Key
interna[ diametef (711 + 5) mm
interna] length (508 + 5) mm

d
|
1  shelf
2
3

cover alTd OPeIng

rotation

Figure 1 — A typical Los Angeles machine

5.2.1 Hollow drum, made of structural steel plate thickness within the range 11,5 mm to 13 mm and,
conforming to suitable grade so that it can be formed without undue stress, and can be welded without
significant distortion.

The drum shall be closed at both ends. It shall have an internal diameter of (711 £ 5) mm and an internal
length of (508 + 5) mm. The drum shall be supported on two horizontal stub axles fixed to its two
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end walls but not penetrating inside the drum. The drum shall be mounted so that it rotates about a
horizontal axis.

An opening (150 # 3) mm wide shall be provided, preferably over the whole length of the drum, to
facilitate insertion and removal of the sample after the test. During the test, the opening shall be
sealed so that it is dust-proof, by using a removable cover which enables the inside surface to remain
cylindrical.

The cylindrical inner surface shall be interrupted by a projecting shelf, placed between 380 mm and
820 mm from the nearest edge of the opening. The distance shall be measured along the inside of the
drum in the direction of rotation. The shelf shall have a rectangular cross section [length equal to that
of tII:e drum, width (90 £ 2) mm, thickness (25 + 1) mm]. It shall also be placed in a diametfical plane,
alomg a generating line, and shall be rigidly fixed in place.

The shelf shall be replaced when its width at any point wears to less than 86 mmcand its thickness at
any|point along the front edge wears to less than 23 mm.

The base of the machine shall be supported directly on a level concrete or stone’block floor.

Thg removable cover should be made of the same steel as the drum. (The projecting shelf should be
madle of the same steel or a harder grade.

5.2{2 Ball load, consisting of 11 spherical steel balls, each with a diameter of between 45 mm and
49 mm. Each ball shall weigh between 400 g and 445 g, and./the’total load shall weigh betwgen 4 690 g
and|4 860 g.

NOTE1 The nominal mass of the charge with new balls,is 4 840 g. A positive tolerance of 20 g allows for
marjufacturing variation and a negative tolerance of 150:§ allows for ball wear in use.

NOTE 2  Steel balls with different combinations.of number and mass can be used in national standprds.

5.2{3 Motor, imparting a rotational speed to the drum of between 30 revolutions per minute and
33 fevolutions per minute.

5.2/4 Tray, for recovering the material and the ball load after testing.

5.2/5 Revolution countér; which automatically stops the motor after the required phumber of
revplutions.

6 [Determination of resistance to fragmentation by the Los Angeles test method

6.1| Principle

A sgmple of aggregate is rolled with steel balls in a rotating drum. After rolling is complete, tTe quantity
of material retained on a 1,7 mm sieve is determined

6.2 Preparation of test portion

The mass of the sample sent to the laboratory shall have at least 15 kg of particles in the 10 mm to
20 mm size range.

The test shall be carried out on aggregate passing the 20 mm test sieve and retained on the 10 mm
test sieve.

In addition, the grading of the test portion shall comply with one of the following requirements:
a) between 60 % and 70 % passing a 12,5 mm test sieve; or

b) between 30 % and 40 % passing a 11,2 mm test sieve.

© IS0 2019 - All rights reserved 3
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The additional grading requirements allow the test portion to be created from product sizes other than
10/20. The test portion for the product sizes other than 10/20 shall be done as per Annex A and Annex B.

NOTE 1

Grading divisions as per respective national standards can be used.

Sieve the laboratory sample using the 10 mm, 11,2 mm (or 12,5 mm) and 20 mm test sieves to give
separate fractions in the ranges 10 mm to 11,2 mm (or 12,5 mm) and 11,2 mm (or 12,5 mm) to 20 mm.

Wash each

NOTEZ2 F

Allow the fia 3 Fre-te e Y 3 , aH
hboratory sample which complies with the appropriate additional grading requirement-g
ce the modified laboratory sample prepared from the mixed fractions to test portion gi

to 20 mm 1
above. Red
The test pa

6.3 Test

Check that
the test pg¢
between 3

Pour the a
the tray in
attention 4
lose any a

Analyse tj
retained o
constant m

6.4 Calc
Calculate t

LA=5

) revolutions per min and 33 revolutions per min.

bgregate into a tray placed under the apparatus, taking care that the opening is just ab

fraction separately and dry them to constant mass.

or temperature-sensitive recycled aggregates, a drying temperature of (40 + 5) °C is used.

rtion shall have a mass of (5 000 +5) g.

procedure

the drum is clean before loading the sample. Carefully place the balls in the machine, f
rtion. Replace the cover and rotate the machine for 500 revolutions at a constant sp

order to avoid losing any material. Clean out the drum, removing all fines, paying partic
round the projecting shelf. Carefully remove the ball lodd from the tray, taking care nd
gregate particles.

e material from the tray by washing and sievifig using a 1,6 mm sieve. Dry the por
h the 1,7 mm sieve at a temperature of (105 5) °C (or lower, see NOTE 3 to 6.2) un
ass is achieved.

ulation and expression of results
he Los Angeles coefficient, LA, fiom Formula (1):
D00 —m

where m is

Report the

6.5 Test

The testre

a)

confir

50
the mass retaineden-the 1,7 mm sieve, in grams.

result to the neatreést whole number.

report

port Shall include at least the following information:

hen
eed

ove
ilar
t to

fion
il a

(W

(i.e. 1SO 20290-2);

b)
‘)

d) LosAn

name and origin of sample;

size fractions from which the test portion was obtained;

geles coefficient, LA.

ent
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Annex A
(normative)

Determination of the resistance to fragmentation of aggregates for

larger size aggregates

A.]I Apparatus

A1

Clagise 5 applies with the following modifications.

A1l

Al
(5 2

A.2
me

Clafise 6 applies with the following modifications:

A2

The
(or
siey
(or
to 4
to¢

Red
frad
(10

A.2

Rot

.1 General

1.2 Ball load, consisting of 12 spherical steel balls insteadiof 11. The total load 5
10+90) g.

thod

.1 Preparation of test portion

1.1 Testsieves, conforming to ISO 565 with aperture sizes as 31,5 mim (or 25 mm); 40 mpm; 50 mm.

hall weigh

Determination of the resistance to fragmentation by the Los Angeles test

25 mm) to 50 mm size range. The\test shall be carried out on aggregates passing the

e and retained on the 31,5 mm:(of 25 mm) test sieve. Sieve the laboratory sample using t
P5 mm), 40 mm and 50 mmxtest sieves to give separate fractions in the ranges 31,5 mm
0 mm and 40 mm to 50 mm. Wash each fraction separately and dry them in the oven at

pnstant mass. Allow the-fractions to cool to ambient temperature.

tions to provide a’31,5 mm (or 25 mm) to 50 mm test portion. The test portion shall havj
000 + 100) g

.2 Testprocedure

hte'the machine for 1 000 revolutions instead of 500.

0 mm test
e 31,5 mm
[or 25 mm)
105 +5) °C

mass of the sample sent to the laboratory shall have at least 15 kg of particles in tl{ 31,5 mm

uce the mass of the' fractions. Each fraction shall have a mass of (5 000 + 50) g. Miix the two

e a mass of

A2

.3 Calculation and expression of results

Calculate the Los Angeles coefficient, LA from Formula (A.1):

A2

LA 10000—m
100
4 Testreport

(A1)

The test report shall affirm that the Los Angeles test was carried out in accordance with this annex. It
shall include the following information:

‘)

size fraction used in the test.
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