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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.
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Geosynthetics — Index test procedure for the evaluation
of mechanical damage under repeated loading — Damage
caused by granular material (laboratory test method)

1

This|document describes an index test procedure for simulating mechanical damage to(ge
caused by granular material, under repeated loading. The damage is assessed visually-and |
tensille strength.

Othefr reference tests can be used to assess the damage caused by this test. The test methd
is an|index test procedure, using a standard granular material, and is not intended to be
deriyation of a reduction factor for geosynthetic reinforcement.

2

The

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced deciiment (including any amendme

ISO 9862, Geosynthetics — Sampling and preparation.of test specimens

ISO
EN

distrfbution — Sieving method

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

ISO gnd IEC maintain terminological databases for use in standardization at the following ¢

3.1

reference'test

test

4

Scope

Normative references

following documents are referred to in the text in suchyaway that some or all of t

10319, Geosynthetics — Wide-width tensile test

933-1, Tests for geometrical propertiesCof aggregates — Part 1: Determination of

Terms and definitions

ISO Online browsing platform: available at https://www.iso.org/obp

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

osynthetics,
y the loss of

d described
used for the

heir content
applies. For
hts) applies.

barticle size

ddresses:

cedure

yised to determine a particular property of the geosynthetic being damaged in this pro

Principle

A geosynthetic specimen is placed between two layers of a standard granular material according to 7.4
and subjected to a period of dynamic loading. The geosynthetic specimen is then removed from the test
apparatus, examined for any visual damage and subjected to a mechanical test, to measure the change
in mechanical properties. The result is expressed as the change (in percent) of the reference property.

The

visual damage is also reported.
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5 Test specimens

5.1 Samp

ling

Take specimens from the samples in accordance with ISO 9862.

5.2 Number and dimensions of test specimens

For tensile testing, cut five specimens at least 2,0 m long and at least 0,20 m wide from the test sample
in machine direction (MD). Then cut each specimen into two test specimens at least 1,0 m long and at

mead daxaaga oo di e

least 0,2 m v

Specimens |
dimensione
of specimen

6 Condit

Condition t}
ISO 554, i.e.
mass betwe

mass of the
The test shalll be performed in the same atmosphere.

Conditionin
results are 1

7 Appar

7.1 Compression machine, which can bé controlled to produce a sinusoidal pressure of bet]

(10 + 1) kPa

7.2 Testd
internal dinj
box may be
allow the sp|
The lower p
load is appl
machine. Fig

nda oo o b
vVIUL, UIIC TU UC

prepared for this test, which are to be subsequently subjected to a tensile test, shd
1 as required in ISO 10319. When other reference tests are used, the number and dimen
s shall suit the particular reference test procedure.

[ioning

le test specimens and conduct the tests in the standard atmosphere for testing defin
at a relative humidity of (65 * 5) % and a temperature of (20(x 2) °C, until the chan|
en successive readings made at intervals of not less than 2-h‘does not exceed 0,25 % (
fest specimens.

b and/or testing at a specified relative humidity:fnay be omitted if it can be shown th{
1ot affected by this omission.

atus

and (500 £ 10) kPa on the loading plate, at a frequency of 1 Hz.

ontainer. The test containter shall be a rigid metal box of minimum 300 mm by 30(
ensions in the plane@nd shall consist of two parts, each 75 mm deep. The two parts ¢
bolted or clipped together during the damage procedure. Shims of sufficient thickng

art of the boxshall be mounted on a rigid base which deflects less than 1 mm when th
ed directly:$0 the base or shall be rigidly fixed to the hydraulic piston of the compre
ure 1 shows a typical arrangement of the apparatus.

11 be
sions

ed in
ge in
f the

t the

iveen

mm
f the
ss to

ecimen to be retained without generating any tension shall be fitted between the two parts.

b test
5sion
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Dimensions in millimetres

300
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2
\'.
o 2 o
) 2 IR
| 4
- || Ls

Key

1 1igid base support

2 1jigid metal box [in twe-parts, 300 mm x 300 mm plan dimensions (minimum)]

3 3pplied load (pre-load’5 kPa and afterwards cyclic loading 10 kPa to 500 kPa at 1 Hz)

4  lpading plate (:00,mm x 200 mm)

5 deosynthetic\specimen (surplus rolled up carefully outside the container during the test procedulre)
6  dggregaté\(eompacted in the lower box, loose in the upper box)

7  ghims

a  Ypherical seating.

Figure 1 — Section through apparatus

7.3 Loading plate, with dimensions 100 mm by 200 mm, made of steel or aluminium, with adequate
stiffness to transmit the loading forces to the aggregate without deflection.

© IS0 2019 - All rights reserved 3
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7.4 Aggregate. The standard granular material used in the damage procedure is a sintered aluminium
oxidel), with the following requirement on grain size: it shall be tested in accordance with EN 933-1,
100 % of the standard granular material shall pass a 10 mm sieve and 0 % shall pass a 5 mm sieve.

If necessary, the standard granular material shall be wet sieved on a 5 mm aperture sieve at the first
use and after every three uses, and any material passing the sieve shall be discarded. The standard
granular material shall be totally discarded after twenty uses.

The test may be performed with other granular materials. For more information on tests with other
granular materials, see Annex A.

8 Procedure

8.1 Damage procedure

Fill the lowefr part of the test container with the standard granular material. Place thesstandard gra
material in fwo equal layers, each compacted with a flat plate loaded to a pressure of (200 + 2) kP

60 s, overt
of the conta

Place the sp
with the cer
If necessaryj
is not dama
making sur
upper partd

Position the
apparatus t
frequency o
the area of |

Remove thej
during remg

Repeat the

8.2 Meas

Measure th
reference tg
may be sele

The referen

whole area of the test container. Strike the top layer off level with.the/top of the lower
ner.

tre of the container and with the free edges equally spaced from each side of the contz:
roll up the free ends of the specimen outside the containér in such a way that the spec
bed during the test. Position the upper part of the container and bolt or clip it into pog
e the specimen is smooth, free from wrinkles butnot pre-tensioned. Then, loosely fi
f the container with aggregate to a depth of 75 mim above the specimen.

loading plate centrally in the container andzapply a pre-load of (5 + 1) kPa. Set the log

produce a cyclic loading between (10 * 1}*kPa minimum and (500 * 10) kPa maximun{
F 1 Hz for 200 loading cycles. Determine the pressure using the area of the loading plat
he test container.

specimen carefully from the test container, ensuring that no additional damage o
val.

rocedure for other spe¢imens from the same sample.

urement of damage

e damage by-subjecting the reference specimen and the damaged specimen to the
st. The reference test shall normally be ISO 10319, but other mechanical reference
"ted.

e test method to be used shall be agreed between parties prior to the commencemg

hular
h, for
part

ecimen across the top of the lower part of the container, thecentre of the specimen aligned

liner.
imen
ition
| the

1ding
,ata
e, not

rcurs

bdIme
tests

nt of

the test.

Optionally, the specimen is also visually examined for damage and an assessment of the damage is made.
The examination includes making a record of the number of holes in the specimen and a qualitative

assessment

of any damage.

1) A suitable aggregate can be obtained from: Explorer srl, Viale Regina Pacis, 11, [-41049 Sassuolo (MO), Italy;
Kuhmichel Abrasiv GmbH, Asikos Strahlmittel GmbH, D-46535 Dinslaken, Germany. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of these providers.

4
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9 (Calculations

Calculate the change in the reference property as

Rd
AR=100x| -4
RO

where

AR is the percentage retained value of the property in the reference test;

R4 is the mean value of the property in the reference test for the damaged specimens;

R, is the mean value of the property in the reference test for the reference specimeéns

10 Test report

The test report shall include the following information:

a) qreference to this document, including its year of publication, i.e:ISO 10722:2019;
b) the identification of the sample, date of receipt and date of testing;

c) the conditioning atmosphere;

d) the temperature at which the test was carried out;

e) the orientation of the sample and specimens cut from the material roll or sheet;

f) the visual damage report;

g) the test method used to measure the\eference property;

h) the percentage retained value ofithe property in the reference test;

i) the standard deviation andscoefficient of variation of the measured values of the property in the
feference test for the reference and damaged specimens;

j) the aggregate used in.the test;

k) any deviation fram this procedure.
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