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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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an endorsement.
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ave been added in the Notes to entry in Clause 3;

5sibility of other‘test conditions, upon agreement by parties, have been added in 4.2, 5

ons for lateral contraction have been added in 4.3.3;
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charts
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Any feedback or questions on this document should be directed to the user’s national standards body. A
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International Standard

ISO 13431:

2024(en)

Geotextiles and geotextile-related products — Determination
of tensile creep and creep rupture behaviour

1 Scope

This document specifies a method for determining the tensile creep and creep rupture behaviour of

geotextileg

armd geotextite-retated products T air uIcoT et Situation:

Application of this document is limited to products and applications where the risk of collapse 'of

due to pre
essential iy

2 Norm

The follow
requireme
the latest ¢

ISO 554, S¢
[SO 9862, (
[SO 10318+
[SO 10319,

3 Term

For the puj
ISO and IE
[SO On

IEC El¢

3.1
tensile sty
maximum
measured

mature failure or to strain and time variation of the reinforcement under, constan
nportance.

ative references

ng documents are referred to in the text in such a way that some-orall of their content
nts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

nndard atmospheres for conditioning and/or testing — Specifications
beosynthetics — Sampling and preparation of test specimens
1, Geosynthetics — Part 1: Terms and definitions

Geotextiles — Wide-width tensile test

s and definitions
poses of this document, the terms and definitions given in ISO 10318-1 and the follow

[ maintain terminologydatabases for use in standardization at the following addresse

line browsing platferm: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

ength
load per unit width, developed in a specific material subjected to an external tensile
n accordance with 1SO 10319

h structure
F load is of

ronstitutes
references,

ng apply.

S:

load, when

Note 1 to enfry: Tensile strength is expressed in Kilonewtons per metre (KN/myJ.

3.2

pre-tension force

F

P
tensile force, equal to 1 % of the tensile strength (3.1), but not more than 10 % of the tensile creep load (3.7),
applied to the specimen to enable the gauge length and strain zero to be determined under reproducible

conditions

Note 1 to entry: The pre-tension force is expressed in kilonewtons (kN).

© IS0 2024 - All rights reserved
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3.3

nominal gauge length

initial distance between two reference points located on the specimen parallel to the applied load before the
application of the pre-tension force (3.2)

Note 1 to entry: The gauge length should be set to be completely clear from the clamping devices. The gauge length
should be a representative part of the specimen, e.g. the gauge length for grid structures should be a whole number of

meshes or ribs.

Note 2 to entry: Nominal gauge length is expressed in mm.

3.4

technically representative width

TRW

small width that exhibits tensile strength and strain characteristics per unit width, under, idéntical test
conditions|and within +5 % of tensile strength (3.1) and +20 % of strain at the maximum loadyof the values
measured |n accordance with ISO 10319

Note 1 to enftry: Technically representative width is expressed in millimetres.

3.5

tensile cr¢ep strain

time deperjdent change in tensile strain of a specimen subject to a constant.tensile load

Note 1 to enftry: Tensile creep strain is expressed as a percentage.

3.6

tensile creep rupture

tensile failfire of a specimen subject to a constant tensile loadpwhich is less than the tensile strength (3.1)
Note 1 to enftry: In some materials, tensile creep rupture is preceded by an increasing rate of strain.

3.7

tensile cr¢ep load

constant tgnsile static load per unit width, applied to the specimen

Note 1 to ertry: The tensile creep load is usually/expressed as a percentage of the tensile strength (3.1) of{the sample.
The tensile freep load includes the pre-tension force (3.2) and, if applicable, any load due to the loading device.

Note 2 to enftry: Tensile creep load is expressed in kilonewtons per metre (kN/m).

3.8

loading time

time required to apply thefwll tensile creep load (3.7)

Note 1 to entry: Loadingtime is expressed in seconds.

39

creep time

time elaps¢d-from the end of the loading time (3.8)

Note 1 to entry: Creep time is expressed in hours.

3.10

time to tensile creep rupture
time elapsed from the end of the loading time (3.8) until tensile creep rupture (3.6) of the specimen

Note 1 to entry: Time to tensile creep rupture is expressed in hours.

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=e9aa5515ff3fc7006c8ba8683c5c5847

3.11

ISO 13431:2024(en)

lateral contraction
decrease in the width of the specimen during the tensile test, expressed as a percentage of the width of the
specimen under pre-tension force (3.2), measured at the centre of the gauge length

Note 1 to entry: Lateral contraction is expressed in percentage.

Note 2 to entry: See Figure 2 for an illustration of lateral contraction.

4 Speci

4.1 Sam

Take a samy

4.2 Nunj
For the det{

For the det

mens

ling

ple and prepare specimens in accordance with ISO 9862.

iber of specimens
ermination of tensile creep behaviour (see Clause 5), cuta minimum of 12 specimens from

brmination of tensile creep rupture (see Clause 6), cut a minimum of42-8pecimens from

A higher niimber of specimens may be cut upon agreement between the patties.

4.3 Dim

4.31 Th
to suit
to suit
to con|

to allo
20 mm

4.3.2 Th
— notbe
— for ged

for all

of +0,1

4.3.3 Th

ensions of specimens

e size of the specimens is determined:

the dimensions of the apparatus being used;

the accuracy of the measuring equipment being used;
orm to the TRW;

w the minimum gauge length tobe"established within the grips such that there is ng
between either end of the marked gauge length and the grips.

e minimum gauge length-ofthe specimens shall be in accordance 1SO 10319 (see Figurg
less than 200 mm;
grids, not be less-than two full elements;

samples, be-of such a length that enables the measurement of the gauge length to a
%.

e width of the specimens shall be as follows:

the sample.

he sample.

t less than

b 1) and:

n accuracy

— for products which exhibit significant lateral contraction (>10 %), when tested in accordance with

ISO 10

than 1

Latera

319 (see Figure 2): 200 mm;

0 % (see Figure 2), where:
1 contraction in % = (W - W’)/(W)) - 100

a specimen less than 200 mm wide may be used only if the value of the lateral contraction is not more

where W is the original specimen width before contraction and W’ is the specimen width after

contra

ction;

— for geogrids: not less than three full elements;

© IS0 2024 - All rights reserved
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for all other materials: a TRW.

required are dependent upon the width of the specimen.

4.4 Conditioning

The size of the specimens has a major influence on the feasibility and the accuracy of the test. The loads

Condition the test specimens in a standard atmosphere for testing as specified in ISO 554, until the change
in mass between successive readings made at intervals of not less than 2 h does not exceed 0,25 % of the
mass of the specimens.

Tests shall

be carried out under the same conditions.

The tempe

Either cong
the results
of humidit)
on similar

5 Determination of tensile creep behaviour

5.1 Prin

The specin
humidity.

The load is

The elongation of the specimen is recorded continuously*or is measured at specific time interval

is maintair
rupture is

Specimens
strength al

As the test
considered

of the products when subject to,soil pressures.

5.2 Appparatus
5.2.1 Geperal
A schematic representation of suitable equipment is shown in Figures 3 and 4.

ature of the testsiatt be comtrotied and Teported:

litioning or testing, or both, at a specified relative humidity may be omitted if it can be
are not affected by this omission. As this test is carried out over a period of 1,000 h, th
 control is based upon experimental evidence from tests carried out over asintilar pef
samples of the same polymer.

ciple

nens are loaded with a constant static force, in constant@mbient conditions of temp¢

distributed evenly across the specimen width.

ed for a minimum period of 1 000 h. If the-specimen fails before 1 000 h, the time to te
Fecorded.

from the sample shall first be téstéd in accordance with ISO 10319 to determine
nd the TRW of the specimen.

is carried out over a longiperiod of time and the procedure is complex, the test shc
aroutine quality contrel test. The results of the test cannot be representative of the p4

shown that
e omission
iod of time

rature and

s. The load

nsile creep

the tensile

uld not be
rformance

The appars

1tus shall consist of a device to grip the specimen without slipping, a loading system arj

d a system

to measure the change in gauge length with time.

5.2.2 Specimen grips

The grips shall be wide enough to hold the specimen firmly across the full width. The grips shall hold the
specimen without slippage and in a way which does not cause any damage to the specimen, which can in
turn result in either the failure of the specimen in the grips or in incorrect measurements, or both.

The grips shall be fixed to the loading system in such a way that the load is applied to the specimen without
any eccentricity, i.e. by using a universal joint or spherical seating.

© IS0 2024 - All rights reserved
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5.2.3 Loading system

The loading frame shall be stiff enough to support the loads without apparent deformation.

The loading frame shall be insulated from vibrations from outside sources.

The loading frame shall not be susceptible to the disturbance caused by the failure of other specimens in the
frame, in adjacent frames or by any other means.

The tensile creep load shall be constant within + 1 %.

The tensile creep load may be applied using weights acting directly or through a system of levers, or by the
use of mechanical, hydraulic or pneumatic systems. The loading system shall be calibrated before each test

to demons

rate that the required load is being applied to the specimen

q

J

NOTE
systems oth
creep load 1

The loadin

The loadin|
applied in 1

5.2.4 Sty

The chang
of the spec

The chang
with an acq

pecial attention can be necessary to ensure that the tensile creep load is constant whén u
er than dead loads, e.g. the angle of lever systems is kept nearly constant in order to ensure’tha
emains within the accuracy specified.

b system shall be capable of applying the pre-tension force to the specimen

o system shall allow the specimen to be loaded smoothly, such that(the full tensile cy
ot more than 60 s.

ain measuring system

e in the gauge length or strain, shall be measured between two parallel lines across th¢
imen or between two points on the central axis of the specimen in the loaded directior

e in the gauge length may be measured with any(apparatus which is able to measure
uracy of + 0,1 % of the gauge length. A mechanical, electrical or optical apparatus is nor

ing loading
the applied

eep load is

b full width
1.

the change
mally used.

NOTE1 Extreme care is needed to ensure the reproducibility of the readings and the long-term stapility of the
apparatus. The apparatus can be connected to a continitous reading system or data logger, or the changes in length
can be meagured at the specific time intervals given in 5.3.

NOTE2 Extreme care is needed when mdrking the reference points or lines on the specimen, t¢ avoid any
displacement or distortion during the test.

5.3 Pro¢edure

5.3.1 Tenpsile characteristics

Determine|the wide-widthtensile characteristics of the sample in accordance with ISO 10319, influding the
strain to rypture andtateral contraction of the specimens.

5.3.2 Terhnjcally representative width

Evaluate the-validity of using a specimen with a TRW of less than 200 mm, if so required. Thelprocedure

for the evaluation of the validity of tests using specimens with a TRW of less than 200 mm is described in
the examples given in Clause 7. Determine the tensile strength and strain at the maximum load of the TRW
specimens.

5.3.3 Testloads

Carry out the test at least at four load levels selected from the following range: 5 %, 10 %, 20 %, 30 %, 40 %,
50 %, 60 % of the measured tensile strength.

Other loads may be selected upon agreement by parties.

Load each specimen with one of the selected loads, such that each specimen is loaded with a different tensile
creep load.

© IS0 2024 - All rights reserved
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5.3.4 Specimens preparation

Prepare the specimens for the tensile creep test and mount the specimens in the test apparatus. For woven

geotextiles

, the procedure described in ISO 10319 for the preparation of specimens shall be used.

Mark the reference lines or points, on the specimens, to give the required gauge length. Apply the pre-tension
force and measure the gauge length to within * 0,1 %.

Assemble and fix the strain measurement system in place and set it to zero, if applicable.

Smoothly apply the full tensile creep load (see 5.3.3) within not more than 60 s.

The zero time for the test is the time at which the full tensile creep load is applied to the specimen.

5.3.5 Mg

Measure th

1,2,4,

2,4,8
— 3,7 14
Measure th

Longer tej
measurem

Alternativyq
used, prov
that the fin

Record the

6 Determination of tensile creep@upture

6.1 Prin

The specin
humidity.

The load i
ruptures.

The time
specimen 1

asurements

e change in the gauge length to within + 0,1 %, at the following times:

8,15, 30 and 60 min;

hnd 24 hours;

, 21 and 42 days (42 days =1 008 h).

e change in the gauge length to within + 2 %, after the full ténsile creep load has been

t duration can be applied upon agreement betweew the parties. In such casg
ents with a minimum frequency of once every 2 weeks.

ly, continuous measurement or measurement at sithilar or more frequent time intery
ded that the first reading is taken within 1 min of'the application of the full tensile cre
al reading is taken at 1 000 h or later from the'start of the test.

graph of the tensile creep strain versusttime for each specimen.

ciple

nens are loaded withra,constant static force, in constant ambient conditions of temp¢

s distributed €veénly across the specimen width. The load is maintained until thg

o tensileereep rupture is determined by means of a timing device which is stoppeq
uptures.

applied.

, continue

als may be
bp load and

rature and

specimen

| when the

6.2 App

6.2.1 Ge

ratus

neral

A schematic representation of suitable equipment is shown in Figures 3 and 4, omitting the strain measuring
system and adding an automatic timing device.

The apparatus shall consist of a device to grip the specimen without slipping, a loading system and a system
to record the time to tensile creep rupture.

© IS0 2024 - All rights reserved
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ecimen grips

The grips shall be wide enough to hold the specimen firmly across the full width. The grips shall hold the
specimen without slippage and in a way which does not cause any damage to the specimen, which can in
turn result in failure of the specimen in the grips.

The grips shall be fixed to the loading system in such a way that the load is applied to the specimen without
any eccentricity, i.e. by using a universal joint (see Figure 4).

6.2.3

Loading system

The loading frame shall be stiff enough to support the loads without apparent deformation.

The loadin

The loadin
frame, in a

The tensilg

The tensilq
use of mec
to demonst

q

J

NOTE
other than
remains wit

The loadin
applied wif

6.2.4 Time recording system

The time r
the time W
time at wh

6.3 Proc

6.3.1 Wij

Determine
strain to ri

6.3.2 Te

D Irame shall be insulated rrom vibrations Irom outside sources.

Hjacent frames or by any other means.
creep load shall be constant to within + 1 %.

creep load may be applied using weights acting directly or throughra,system of lever
hanical, hydraulic or pneumatic systems. The loading system shall’be calibrated befor]
rate that the required load is being applied to the specimen.

pecial attention is needed to ensure that the tensile creep load-is constant when using load
Head loads, e.g. the angle of lever systems is kept nearly constant to ensure than the applied
hin the accuracy specified.

o system shall allow the specimen to be loaded smoothly, such that the full tensile cy
hin not more than 60 s.

bcording system shall be accurate to # +'second per day. It shall be capable of being se
hen the full tensile creep load is applied. It shall also be capable of automatically rec
ch tensile creep rupture occurs(

edure

de-width tensile characteristics

the wide-width tensile characteristics of the sample in accordance with ISO 10319, in
ipture and lateral contraction of the specimens.

chnically representative width

Evaluate t
and strain

e
ltt the maximum load of the TRW specimens

yalidity of using a specimen of less than 200 mm, if required. Determine the tensi

b frame shall not be susceptible to the disturbance caused by the failure of other §pecimens in the

5, or by the
e each test

ing systems
| creep load

eep load is

t to zero at
ording the

Cluding the

e strength

6.3.3

Load levels

Carry out the test at least at four load levels selected from a range between 50 % and 90 % of the measured
tensile strength.

Set the system to control the constant temperature and humidity for the test. Record the temperature and
humidity for the whole test duration.

Load each of the minimum four selected load levels on three specimens, i.e. test a total of minimum
12 specimens.

© IS0 2024 - All rights reserved
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Four logarithmically, equally spaced times such as 100 h, 500 h, 2 000 h and 10 000 h, should be chosen at
firstin order to estimate the load level likely to lead to rupture at 100 h and to perform three parallel tests.
From the results, make an estimate of the load likely to lead to rupture at 500 h. Then proceed to the other
two load levels.

6.3.4 Specimens preparation

Prepare the specimens for the tensile creep rupture test and mount the specimens in the test apparatus. For
woven geotextile specimens, the procedure described in ISO 10319 for the preparation of specimens shall

be used.

Smoothly apply the full tensile creep load within not more than 60 s.

The zero time for the test, that is, the time at which the time to tensile creep rupture starts, is
which the full tensile creep load is applied to the specimen.

6.3.5 Ti

Record the

6.3.6 Gr

Record the

7 Calcu

7.1 Gen

e recording

time at which tensile creep rupture occurs.

Aph

graph of tensile creep loads vs time to tensile creep ruptureon-a logarithmic time sca

lations (for use of TRW specimens)

bral

When usi

or from gepgrids, the way in which the specimen width is determined is important. The numbe

specimens with a TRW of less than 200 mm, or samples from geotextiles with a co

elements per metre width is determined as follows.

Lay the sarpple, a full roll width, if possible, onna’flat surface and smooth out any wrinkles and cre|

a ruler, at least 1,5 m long, measure the width corresponding to the number of tensile elements
approximaltely one metre. The actual width shall be measured to the nearest millimetre. Use the
elements tp calculate the number of tensile elements per metre width to within 0,1 units. Record t

of tensile elements in the specimen.

When usi
practical a

Specimens
the metho
at maximu
ISO 103109.

g specimens wheréthe resolution of the fabric structure into individual tensile elen]

hd a TRW of less@han 200 mm is to be used, the procedure specified in 7.1 shall be foll

of the geotextile shall be prepared at a width of less than 200 mm but greater than 50
1 of speeinfen preparation described in ISO 10319. Determine the tensile strength

imens.

width speg

m load-on specimens 200 mm wide and the reduced width using the procedure d¢
Caleulate the tensile strength and strain at maximum load for both the 200 mm and th

the time at

le.

hrse weave
r of tensile

ases. Using
present in
number of
he number

ents is not
bwed.

mm, using
and strain
pscribed in
e reduced-

7.2 Example 1

A geogrid has 43 ribs or tensile elements in a width of 986 mm. Therefore, the number of tensile elements
per metre width is 43,6 per metre.

A specimen for a wide-width tensile test has eight tensile elements, representing a nominal width of:

(8 /43,6) x 1 000 = 183,5 mm.

The mean specimen strength was determined to be 10,8 kN with a mean strain at maximum load of 12,8 %,
lateral contraction 0 %.

© IS0 2024 - All rights reserved
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The tensile strength per metre width is: (1 000 / 183,5) x 10,8 = 58,9 kN/m.

A TRW spe
(1000 x 3)

cimen of three tensile elements represents a specimen width of:

/43,6 = 68,8 mm.

The mean tensile strength of 10 TRW specimens is determined to be 4 086 N with a mean strain at the
maximum load of 13,4 %. Hence the tensile strength per unit width is:

(43,6 / 3) x 4 086 = 59,4 kN/m.

Therefore, as the tensile strengths of the wide-width tensile test and the TRW specimens deviate by less
than 5 % and the strain at maximum load deviates less than 20 %, the use of TRW specimens for the tensile

creep test

s permitted.

7.3 Example 2

For 200 m)|
maximum

For 60 mrj
maximum

The tensile
using the
specimens

oad was 10,7 %.

n wide specimens, the tensile strength was determined to be 213;4 kN/m and th
oad was 15,2 %.

strength measured using the 60 mm wide specimens is within 5 % of the strength
P00 mm wide specimens, but the strain at maximum load. measured using the 60
differs more than 20 % from that measured using the 200 m'm wide specimens, and th

use of 60 mm wide specimens as the TRW is not permitted.

eport

port shall include the following informatiohfér both test procedures:
r and year of publication of this documtent;

ication of the sample, date of receipt;

oning atmosphere for specimens;

dates petween which the testswere carried out;

vide-width tensile test'strength, strain(s) and lateral contraction of the specimens;

of the justification for the use of TRW specimens for the tensile creep test (if applicab

lens used. for tensile creep testing (if applicable);

bhere'in which the test was carried out and the maximum and minimum values of th

m wide specimens, the tensile strength was determined to be 220,4 kN/m*and thle strain at

e strain at

measured
mm wide

erefore the

e);

cions, tensile-strength specified by the manufacturer, mean tensile strength and strajin(s) of the

e recorded

rature and humidity for the whole duration of tests;

8 Testl
The test re
a) numbe
b) identif]
¢) condit
d)
e) mean |
f) details
g) dime_n
specin
h) atmos]
tempe
i)
j)
report
k)
D)

description of the loading system, the grips and the extensometer apparatus;

ed in e);

table of the results of the creep strain versus creep time measurements;

details of any deviations from the above procedures.

tensile creep loads used (in kilonewtons per metre) and as a percentage of the tensile strength

The test report shall include the following information for the determination of the tensile creep behaviour:

m) nominal gauge length;
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n) graphs of the creep strain versus log creep time for each specimen, for each tensile creep load and if
applicable for each temperature.

The graph shall include all data points for the determination of the tensile creep rupture:

0) times to tensile creep rupture for each specimen (in a table);

graph of tensile creep loads against time to rupture (on a logarithmic time scales) for each temperature,

p)
if applicable, and a regression line and lower 95 % confidence limit.
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b Distande to grips.
¢ Gauge length.
Figure 1 — Specimen details
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