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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
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INTERNATIONAL STANDARD

1ISO 10319:2008(E)

Geosynthetics — Wide-width tensile test

1

This

geosynthetics, using a wide-width strip. The method is applicable to most geosyntheties,)incl
geotgxtiles, nonwoven geotextiles, geocomposites, knitted geotextiles and felts. The method is al
to geogrids and similar open-structure geotextiles, but specimen dimensions might heed to be

test

geosynthetic barriers.

The

for the calculation of secant stiffness, maximum load per unit width and. strain at maximum Iq
pointg on the load-extension curve are also indicated.

Procedures for measuring the tensile properties of both conditioned and wet specimens are ing
Interpational Standard.

2

The

refergnces, only the edition cited applies. For undated references, the latest edition of th
docupent (including any amendments) appliés.

ISO

ISO

ISO

Tensfon/compression testing machines — Verification and calibration of the force-measuring syst

ISO

ISO 1

ISO 1

Scope

nternational Standard describes an index test method for the determination of the tensile

s not applicable to polymeric or bituminous geosynthetic barriers, while. .t is applic

{ensile test method covers the measurement of load elongation characteristics and include

Normative references

following referenced documents are indispénsable for the application of this documen

%54, Standard atmospheres for conditioning and/or testing — Specifications
3696, Water for analytical Jaboratory use — Specification and test methods

1500-1, Metallic materials — Verification of static uniaxial testing machines

9862, Geosynthetics — Sampling and preparation of test specimens
0318:2005, Geosynthetics — Terms and definitions

0321, Geosynthetics — Tensile test for joints/seams by wide-width strip method

properties of
uding woven
50 applicable
altered. This
bble to clay

5 procedures
ad. Singular

luded in this

t. For dated
b referenced

3 Terms and definitions

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

31

nominal gauge length
initial distance, normally 60 mm (30 mm on either side of the specimen symmetrical centre), between two
reference points located on the specimen parallel to the applied load

© 1SO 2008 — All rights reserved
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3.2
extension at preload
measured increase in gauge length corresponding to an applied load of 1 % of the maximum load

NOTE 1 The extension at preload is indicated as SA in Figure 1.
NOTE 2  The extension at preload is expressed in millimetres.
3.3

true gauge length
nominal gauge length plus the extension at preload

3.4
maximum Igdad
F

max
maximum tensile force obtained during a test

NOTE THe maximum load is expressed in kilonewtons (kN).

3.5
strain
&
increase in tue gauge length of a specimen during a test

NOTE Strain is expressed as a percentage of the true gauge length.

3.6
strain at makimum load

“max
strain exhibitpd by the specimen under maximum load

NOTE Strain at maximum load is expressed in percent.

3.7
secant stiffriess

J
ratio of load per unit width to an associated value of strain

NOTE Segcant stiffness is expressedin kilonewtons per metre (kN/m).
3.8

tensile strength

T,

max
maximum stiength perunit width observed during a test in which the specimen is stretched until it breaks

NOTE 1  T¢gnsile.strength is expressed in kilonewtons per metre (kN/m).

NOTE 2 See also 1.3.4.1.4in ISO 10318:2005.

3.9

strain rate

percentage increase in true gauge length at maximum load, divided by the duration of the test, i.e. the time to
attainment of maximum load from preload

NOTE 1 Strain rate is expressed in percentage per minute.

NOTE2  See also 1.3.4.6.3in 1SO 10318:2005.

2 © 1SO 2008 — All rights reserved
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Figure 1 — Typical load per unit width/strain curve

t specimen is held across’its entire width in a set of clamps or jaws (see Figure 2) of a t
ine operated at a_constant speed, and a longitudinal force is applied to the test specin
men ruptures. The.tensile properties of the test specimen are calculated from machine
raphic recording)charts, or an interfaced computer. A constant test speed is selected so
rate of (20 £6) % per minute in the gauge length of the specimen.

basic distinction between the current method and other methods for measuring tensile
s is the width of the specimen. In the current method, the width is greater than the |

19:2008(E)

bnsile testing
nen until the
scales, dials,
as to give a

properties of
ength of the
jauge length

men,*as some geosynthetics have a tendency to contract (neck down) under load in the

Tha arantar wawidth rndiinne thin aamtrantinns AFfAAE Af o inhy folhring anA e iAAe o ralatiana

closer to the

area.

1
e greatCT Wikt oot ot ComattomT e o out aorTcoartG provioC oo T CratrortoT i

expected fabric behaviour in the field, as well as a standard for comparison of geosynthetics.

The test uses test specimens 200 mm wide and 100 mm long (see 6.3.3 for details on the preparation of
geogrid specimens). When information on strain is required, extension measurements are made by means of
an extensometer which follows the movement of two reference points on the specimen. These reference
points are situated on the specimen symmetry axis, which is parallel to the applied load, and are separated by
a distance of 60 mm (30 mm on each side of the specimen symmetry centre). This distance can be adapted
for geogrids in order to include at least one row of nodes (see 6.3.3).

©I1SO

2008 — All rights reserved
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5 Apparatus and reagents

5.1 Tensile testing machine (constant rate of extension), complying with ISO 7500-1, Class 2 or higher, in
which the rate of increase of specimen length is uniform with time, fitted with a set of clamps or jaws which are
sufficiently wide to hold the entire width of the specimen and equipped with appropriate means to limit

slippage ord

amage.

Compressive jaws should be used for most materials, but for materials where the use of these grips gives rise
to excessive jaw breaks or slippage, capstan grips may be used.

It is essential to choose jaw faces that limit slippage of the specimen, especially in stronger geosynthetics.

Examples of[ammmmmmmigure pa
5.2 Exten

ometer, capable of measuring the distance between two reference points on thé spedimen

without any
represents tH

EXAMPLE
The extenso

irregularity o
another speq

5.3 Distilled water, for wet specimens only, complying with Grade 3 of 4SO 3696.

5.4 Non-idg

e true movement of the reference points.

Mechanical, optical, infrared or other types, all with an electrical output.

imen shall be tested.

bnic wetting agent, for wet specimens only.

meter shall be capable of measuring to an accuracy of =2 % of theZindicated reading. !I: any
the stress-strain curve due to the extensometer is observed, this result shall be discarde

damage to the specimen or slippage, care being taken to ensure that the-measurgment

and
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a) Wedge jaws b) Compressive block jaws c) Capstah
d) Jaw design suitable for testing geogrids
A A
[ ] I ]
I \V
e) Alternative jaw design suitable for testing geogrids
Key
1 direction of applied force 5 compressive force adjustable up to 400 kN
2 serrated wedge 6 maximum width of sample: 0,5 m
3 geosynthetic 7  strain measurement point
4  epoxy or soft metal wedge

Figure 2 — Examples of jaw faces for tensile testing of geosynthetics
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6 Test specimens

6.1

Number of test specimens

Cut a minimum of five test specimens in both the machine direction and the cross direction.

6.2 Preparation of test specimens

Prepare the test specimens in accordance with ISO 9862.

6.3 Dimenfsions

6.3.1 Pre

applicable, sge 6.3.2), and of sufficient length to ensure 100 mm between the jaws, with the length’dime

being desig

monitoring any slippage, draw two lines running the full width of the test specimen jaw faces;perpendicu

the length di

6.3.2 For
removing an

NOTE TH

specimens caf be initially cut to the finished width.

6.3.3 For g
at least 100
10 mm, the 9

jaws, the oufer rib on each side of the specimen should besevered. The test result (strength) shall be &

on the unit o
of nodes or
products of
Products of

If the test is
width shall b

The refereng
subjected to
point of a ri
reference po|

minimum separation of 60 mm apart. In this case, the requirement to mark the reference points at mid-rib

be maintaine

nominal gauge length to an accuracy of + 3 mm.

re each finished test specimen to a nominal 200 mm = 1 mm width (excluding fringes

when
nsion

ted and parallel to the direction in which the tensile force is applied. Where appropriate and for

ension and separated by 100 mm [except for capstan grips — see Figure 2 C)].

voven geosynthetics, cut each specimen approximately 220 mm wide . and then make fring
equal number of threads from each side to obtain the 200 mm + 1 ratn nominal specimen wi

is helps to maintain the specimen integrity during the test. When thé specimen integrity is not affectg

eogrids, prepare each specimen at least 200 mm wide and sufficiently long to ensure a len
mm. Cut all ribs at least 10 mm from any node. Where the nodes are not separated by at
pecimens should be prepared two ribs wider than required for the test and, after clamping

width associated with the number of intact ribs. The test specimen shall contain at least on
cross-members, excluding the nodes of eross-members held in the jaws (see Figure 3), an
pitch less than 75 mm, at least fourncomplete tensile elements (ribs) in the width dire

to be used as a reference-test for the seam/joint strength test (see ISO 10321), the spec
b the same for both sets of tests.

e points for the exténsometer shall be marked on a central row of tensile elements that w
testing and shallbe at least 60 mm apart. The reference points shall be marked at the ¢
b and shall belseparated by at least one node or cross-member. Where necessary, th
nts may be.s€parated by more than one row of nodes or cross-members, in order to achiey

d and<the”gauge length shall then be an integral number of pitches of the grid. Measur

lar to

bs by
dth.

d, the

hth of
least
n the
ased
B row
d, for
ction.

pitch greater than 75 mm and lesssthan 120 mm shall contain at least two complete t¢nsile
elements in the width direction. For products of\pitch greater than 120 mm, single ribs may be tested.

imen

ill be
ntre-

two
e the
shall
e the
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width, w
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ghuge length
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NOTH 1 A and B are reference points marked for use\with an extensometer.
NOTH 2  The nodes and ribs on lines C and D.are those by which the specimen is to be held in the jaws df the clamps.
NOTHE 3  Width wis > 200 mm.
NOTH 4  The gauge length is > 60"mm and includes at least one row of cross-members. If necessary,| more rows or
crosstmembers can be included in the gauge length until it exceeds 60 mm. The gauge length is always measured from
mid-rip to mid-rib.
Cut all ribs at least 10\mm from any node. Where the nodes are not separated by at leasf 10 mm, the
specimens should be~prepared two ribs wider than required for the test and, after clamping in the jaws, the

outer| rib on each side’of the specimen should be severed. The test result shall then be based ¢n the unit of
width{ associated\with the number of intact ribs.

Figure 3 — Typical geogrid

6.3.4 For knitted fabrics, geocomposites or others, preparation of the specimen by cutting with a knife or
scissors can affect the fabric structure. In such cases, thermal cutting can be used, and this shall be reported
in the test report (see Clause 10).

6.3.5 When the values of both the wet maximum load and the dry maximum load are required, cut each test
specimen at least twice as long as is usually required. Number each test specimen and then cut each
specimen crosswise into two halves, one for determining the dry maximum load, and the other for determining
the wet maximum load. Each portion shall be marked with the specimen number. Thus, each paired break is
performed on a test specimen containing the same threads.

For geosynthetics which shrink excessively when wet, the tensile strength shall be determined from the

maximum load, in wet conditions, and the initial width shall be measured to an accuracy of + 1 mm, after
conditioning but before wetting (see Clause 7).

© 1SO 2008 — All rights reserved 7
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7 Conditioning atmosphere

71

General

The test specimens shall be conditioned and tested in the standard atmosphere for testing (20 + 2 °C at
65 + 5 % RH) as defined in ISO 554.

The specimens can be considered to have been conditioned when the change in mass in successive
weightings made at intervals of not less than 2 h does not exceed 0,25 % of the mass of the test specimen.

Conditioning and/or testing in a standard atmosphere may only be omitted when it can be shown that results

obtained for the same specific type of product (both structure and polymer type) are not affected by ehs
in temperatufe and humidity exceeding the limits. This information shall be included in the test report!

7.2 Conditioning for testing in the wet condition

nges

Specimens be tested in the wet condition shall be immersed in water maintainedrat’a temperatyre of
(20 £ 2) °C. The time of immersion shall be at least 24 h and shall be sufficient to(wet the test specimens
thoroughly, &s indicated by no significant change in maximum load or strain follewing a longer peripd of

immersion. T
neutral wettir

8 Testp

8.1
Adjust the d
mounted on
can be meas

Set the mac

gauge length.

For wet speg

If capstan gn
shall be kep
distance betv

g agent (5.4) to the water.

rocedure

Setting up the machine

Capstan grips and for geogrids. Select the force range of the testing machine such that the
ured to an accuracy of 0,01 kN.

nine at a constant cross-head speéd“so as to induce a strain rate of 20 + 5 % per minute

imens, carry out the test within 3 min of removal from the water.

ps are used, the separation between the centres of the capstans at the beginning of eac
t to a minimum, ohrfer geogrids to a representative length. The use of capstan grips an
veen the centres-0fthe capstans shall be recorded in the test report.

o obtain thorough wetting, it may be necessary to add up to a maximum of 0,05 % of a non}

ionic

stance between the jaws at the start of thestest to 100 mm + 3 mm, except for geosynthetics

break

n the

N test
d the

8.2 Insertion of the test specimen in the jaws
Mount the tgst specimen centrally in the jaws. Take care that, in both the machine direction and fross
direction tesfs¢the speC|men Iength is parallel to the dlrect|on of appl|cat|on of force Where appropriate, do

this by having v v
(see 6.3.1), pOS|t|oned as closely as pOSS|bIe adjacent to the inside edges of the jaws.

8.3 Installation of the extensometer

Fix the reference points on the specimen 60 mm apart (30 mm on each side of the symmetry centre of the

specimen), and set the extensometer. If a contacting extensometer is used, ensure that no damage is caused
to the specimen. Also ensure that there is no slippage of the reference points during the test.
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