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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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Introduction

The abrasion resistance under wet conditions is an important property for the application of geotextiles
intended to be used as geobags (geotextile bags filled with soil) or filter beneath armourstone. The
abrasion impact on geotextiles can be achieved under wet conditions by installing geotextile samples in
arotating drum. In the fixed rotating drum test facility, the drum is rotated with a defined speed and is
filled with water and a mixture of angular-grained high-quality basalt chippings with determined sizes.
The abrasion impact is caused by crushed stones tumbling over the geotextile. The assessment of the
geotextile abrasion resistance characteristics can be achieved by comparing thickness and mechanical
properties (tensile strength, elongation) and/or additional hydraulic properties (characteristic opening
size, [filtration behaviour) before and after abrasion impact.

© IS0 2020 - All rights reserved v
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Geotextiles and geotextile-related products —
Determination of index abrasion resistance characteristics
under wet conditions for hydraulic applications
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Scope

document specifies a test method for determining the abrasion resistance of geo
bxtile-related products under wet conditions. This document is applicable te-geo
pxtile-related products intended to be used as e.g. geo bags or filter beneath armotrst

test method simulates abrasion impacts on geotextiles and geotextile-related-products

bd by the movement of rocks in an embankment or transport of sediment in rivers.

document provides an index test which can be used for performanee and acceptan
be used as performance test by comparison of mechanical and/oradditional hydrauli
e and after abrasion impact.

Normative references

following documents are referred to in the text in, such a way that some or all of t
fitutes requirements of this document. For datéd references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

ation
862, Geosynthetics — Sampling gud-preparation of test specimens

9864, Geosynthetics — Test method for the determination of mass per unit area of ge
xtile-related products

10318-1, Geosynthetics—Part 1: Terms and definitions

10772, Geotextiles->Fest method for the determination of the filtration behaviour of geot

lent water flowconditions

11058, Geotextiles and geotextile-related products — Determination of water

charqcteristicspnormal to the plane, without load

ISO

EN 1097-T, Tests jor mechanical and physical properties of aggregates — Part 1. Determir

12956, Geotextiles and geotextile-related products — Determination of the characteristic

D073-3, Textiles — Test methods for nonwevens — Part 3: Determination of tensile §

Eextiles and
textiles and
ne.

such as that

e testing. It
C properties

heir content
applies. For
hts) applies.

trength and

btextiles and

bxtiles under
bermeability

opening size

resistance to wear (micro-Deval)

ation of the

EN 1097-6, Tests for mechanical and physical properties of aggregates — Part 6: Determination of particle
density and water absorption

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10318-1 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp
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[EC Electropedia: available at http://www.electropedia.org/

abrasion resistance ratio

R,

ratio of the mechanical and/or additional hydraulic properties before and after abrasion impact

3.2
index test

test method which can be used for performance and acceptance testing

Note 1 to en

try- It can be nsed as pprfnrm:anrp test by comparison of mechanical nnd’/m‘ additional byd
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3.3
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4 Princi
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is changed
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5 Appar

5.1 Abrayg

The test ap
horizontal g
possible to g

Tle test principle is also used for the assessment of the@brasion resistance of concretelll and cd

fore and after abrasion impact.

aterial
ture of stone chippings which includes crushed basalt aggregates

ple

thod simulates abrasion impacts on geotextiles such as that caused by the movems
embankment. Abrasive materials and water pass over geotextile specimens installed
m for two abrasion phases of 40 000 revolutions each, and‘thereby the direction of rot
every 5 000 revolutions. The abrasion resistance can be assessed by comparing td
1 /or additional hydraulic properties before and afterabrasion impact.

atus and materials

ion drum test machine.

paratus shall comprise an.0ctagonal steel drum with eight test sections driven
haft, an adjustable drive(motor, an electronic control system and a test frame. It shs
hange the direction of rotation and it shall be possible to set the number of revolution
the total number ofrevolutions as required.

Lypical abrasion.drim test machine is shown in Figures 1 and 2.

raulic

nt of
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htion
nsile
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Dimensions in millimetres

870

Key

1 1oveable collection container

1500

NOTH For cross section A-B, see Figure 3.

Figure 1 — Lateral view of the abrasion drum test machine
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|
|
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Dimensions in millimetres

Key

1 geotextile specimen 300 mm x 200 mm

2 testarea 280 mm x 170 mm

1500

Figure 2 — Top view of the abrasion drum test machine
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ive material.

ition of the abrasive material shall be as follows:

2 kg of 8/11 mm crushed basalt aggregates;
1 kg of 5/8 mm crushed basalt aggregates;
1 kg of 2/5 mm crushed basalt aggregates;

81 of water.

The particle

(3,0+0,2) M

The water 4
be < 2 %.

The Micro-
shall be < 1§

5.3 Water.

The water s
the ambient

5.4 Stopw

For measuring time to an accuracy of 0,1 s.

5.5 Thery

To determin

6 Test specimens

6.1 Hand

The sample
structure.

6.2 Samp

If the weake]

derrsity of the basattchippings, determimed i accordance witlr EN—1697-6,—h

g/m3.
bsorption, WA,, of the basalt chippings, determined in accordance with EN.1097-6,

eval coefficient, M, of the basalt chippings, determined in accordanceé/with EN 10
and = 10.

hall be at a temperature between 18 °C and 22 °C, which<hould preferably be at or 4
temperature of the test laboratory.

ratch.

nhometer.

e the water temperature to an accuracy of 1 °C.

ling

shall not be folded“and shall be handled as little as possible to avoid disturbance {

ling

st direction is not known, a tensile test in accordance with ISO 9073-3 shall be carried d

1l be

shall

97-1,

bove

o its

utto

find out the

weakest direction of either machine direction or cross-machine direction. Take speci

nens

from the sar

nple in accordance with I5SU Yo6Z. The 1rull area of the sample shall be considered.

6.3 Number and dimensions

For one abrasion test run, eight specimens and eight control specimens, each measuring
200 mm x 300 mm, shall be cut out of the sample in the direction of the weaker tensile force (length
300 mm). The specimens shall be clean, free from surface deposits and without visible damage or
folding marks.

6.4 Conditioning

The specimens shall be stored under water at a temperature of (20 + 5) °C for a minimum of 24 h prior

to the test.
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7 Test procedure

The specimens shall be fastened onto steel plates for the test and installed in the abrasion sections
of the test apparatus as shown in Figure 3. The upper surface foreseen for the on-site installation
(installation surface) of the geotextile shall be exposed to the abrasion impacts. The test comprises two
abrasion phases of 40 000 revolutions each. The drum rotating speed shall be set at 16 r/min and the
direction of rotation shall be reversed every 5 000 revolutions.

A-B

o Ul W

L

dteel plate
fubber seal

[72)

teel plate
eotextile specimen
dbrasion protection plate, rust proof steel, 3 mm thick

AN Ul A W DN
oo

hermoplastic, 8 mm thick
Figure 3 — Installation of the geotextile specimen (cross section A-B from Figure 1)

Exarpine the speeimens visually after the first 40 000 revolutions. The abrasion mixtyre shall be
reneed for theisecond phase of the first abrasion drum run. Before conducting the tests aftter abrasion
imp4dct, the specimens shall be prepared by washing thoroughly with running water ang air-drying
then till censtant mass.

The fénsile strength shall be tested in accordance with ISO 9073-3. The mass per unit grea shall be
tested 1n accordance with ISO 9564. These tests shall be undertaken on the first abrasion drum run.

A second abrasion drum run shall be done and the characteristic opening size shall be determined in
accordance with ISO 12956 after abrasion impact.

A third abrasion drum run shall be done and the filtration behaviour under turbulent water flow
conditions shall be determined in accordance with ISO 10772.

A further abrasion drum run shall be done and the water permeability characteristics shall be
determined in accordance with ISO 11058.

The entire specimen of 300 mm x 200 mm shall be tested although the exposed area is
280 mm x 170 mm only.
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8 Calculation and expression of results

The abrasion resistance R, of the tested properties shall be obtained as the ratio of the property before
and after abrasion impact.

Calculate the abrasion resistance Ry 1 (in percentage) by tensile strength using Formula (1):

R

S
_"T1
a5 =g X100 1

T2

where

St1 s the tensile strength in N/m of the weakest direction before abrasion impact;
Sto s the tensile strength in N/m of the weakest direction after abrasion impact.

Calculate the abrasion resistance R, o (in percentage) by characteristic opening size fising

Formula (2)

0
901
Ry 990 F———>100 2

902
where
Ogo1 Isthe characteristic opening size in pm before abraster’impact;
Ogy, Isthe characteristic opening size in pm after abrasion impact.
Calculate the abrasion resistance Ry p (in percentage) by“¢hanging soil passing using Formula (3):
H
B 1
R, . =——x100 3

AF
F32

where

Fg 4 is the filtration behaviodr &5 soil passing value in g before abrasion impact;
Fg, s the filtration behaviour as soil passing value in g after abrasion impact.

Calculate the abrasion résiStance R,yp (in percentage) by changing water permeability fising

Formula (4)

W,
P1

Ry wp = %100 4

P2

where

Wp 4 is the water permeability in m/s before abrasion impact;
Wy, is the water permeability in m/s after abrasion impact.

Express the values of the abrasion resistance R, to the nearest 0,1 %.

9 Testreport
The test report shall include the following information:

a) areference to this document,i.e. ISO 22182:2020;
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