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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).
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Introduction

Geocells are geotextile-related products composed of single strips interconnected in several possible
ways (extrusion, thermal bonding, gluing, hot melt, stitching, etc.) to form a panel of adjacent cells,
where generally the contact between two elements occurs along lines or in specific points, and not
uniformly on the whole surface. These lines or points are referred to as "junctions”.

A geocell junction can fail in four different ways:

1) by shear (see Figure 1): when failure is caused by a force parallel to the junction itself;

2) |by peeling or delamination (see Figure 2): when failure is caused by a force, normal to-the junction,
which separates the cells from each other at one edge of the junction;

3) |by splitting (see Figure 3): when a force, normal to the junction, pulls away the two cellsjadjacent to
the junction;

4) |by local overstressing (see e.g. Figure 4: geocells secured with pins): when the fixatipn element
locally overstresses the junction, leading to a compression, shear orpeel failure.

NOTE This can be considered as a performance property, in the same.way as a tensile test on seagms/joints.

It i therefore impossible to define one single testing method for measuring the junction $trength of

geofells. Hence this document includes the principles for testing the four failure mechanism$ explained

abope. These principles should be adapted to each single product. In order to avoid confusioh about the

intdrpretation of figures, reference should be made to the exact test method in test repor{s and data

shegts, e.g. ISO 13426-1:2019, 4.1.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD ISO 13426-1:2019(E)

Geotextiles and geotextile-related products — Strength of
internal structural junctions —

Part 1:
Geocells

1 (Scope

Thif document describes index test methods for the determination of the strength of internal structural
jung¢tions of geocells under different loading conditions.

2 |Normative references

The following documents are referred to in the text in such a wdy that some or all of their content
conptitutes requirements of this document. For dated referenees;”’only the edition cited dpplies. For
undated references, the latest edition of the referenced documeént (including any amendments) applies.

[SO|7500-1, Metallic materials — Calibration and verification.of static uniaxial testing machinds — Part 1:
Tenkion/compression testing machines — Calibration anderification of the force-measuring sylstem

[S0|9862, Geosynthetics — Sampling and preparation.of test specimens

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.
[SO|and [EC maintain terminological-databases for use in standardization at the following addresses:

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

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

hr cellular

Icture

3.3

fastening system
system (staples, pegs, U-shaped bars, etc.) used to fix the geocells (3.1) to the ground at single points

3.4

nominal cell size

nominal length L, (in the direction of the strips, or machine direction, MD) and nominal width B,
(perpendicular to the direction of the strips, or cross-machine direction, CMD) of the cell when opened
according to the specification

© IS0 2019 - All rights reserved 1
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4 Principle

4.1 General

Specimens of geocells are tested in accordance with one or more of the following four test methods
representing different stress modes.

NOTE 1 Itis possible that, for some products, not all four test methods can be applied.

NOTE 2 In order to perform the tests correctly, information about the nominal open cell sizes (L., B_) and the
direction of installation of the geocells panels. e.g. with the machine direction down the slope or parallel t

the

contour ling

4.2 Metl

This test is
of the "X".
two remai
constant te

s, can be provided.

nod A — Tensile shear test (Figure 1)

The left upper leg and the right lower leg of the "X" are trimmed close tolthe junction.
hing legs are mounted in the clamps of a tensile testing machine. The specimen is teste
nsile shear speed and peak tensile shear force is measured and recorded.

A
B

performed on a X-shaped specimen cut from a geocell panel. The junctionfotims the centre

The
d at

Dimension in millimdtres

Key

J  junction surface

Figure 1 — Schematic representation of the tensile shear test for geocells (Method A)

4.3 Method B — Peeling test (Figure 2)

This test is performed on a X-shaped specimen cut from a geocell panel. Both upper legs of the "X"
are mounted in the clamps of a tensile testing machine and tested at constant peel speed until peel
failure of the junction occurs. The peak peel force is measured and recorded. For products having a
non-symmetric junction, the peel test shall be performed on the upper legs and on the lower legs.

2
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Dimension in millimetres

g/
>

Key]
J |junction surface

Figure 2 — Schematic representation;of the peeling test for geocells (Method B)

4.4| Method C1 and C2 — Splitting test (Figure 3 a and b)

Thi} test is performed on a X-shaped specimen cut from a geocell panel. The left legs of the "X" are
motinted in a special clamp keeping the edges of the legs apart at a specified distance.

NOTE1 The right legs aremounted in a similar way. This simulates the aperture of the cells when installed
with the machine directiod parallel to the contour lines of the slope.

NOTE 2  For products,where the strips of the closed GCE are oriented in MD, Method C1 is relevapt when the
GCHis installed with MD parallel to the contour line of a slope. For products where the strips of the cldsed GCE are
oriented in CMD, Method C2 is relevant when the GCE is installed with MD parallel to the contour ling of a slope.

The specimen/shall be placed in the clamps at the same cell aperture as indicated by the npminal cell
sizq (L., By): The specimen shall be mounted slightly in tension, i.e. without any slack. The fwo clamps
are|inserted in a tensile testing machine and tested at constant splitting speed until a tpnsile split

failtecofthejunctonoecnrs—he peaksplitbina force s measuredand recorded

© IS0 2019 - All rights reserved 3
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\
(
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/

' VAN

a) Schematic representation of the split test for\géocells (Method C1)

a

7

b) Schematic representation of the split test for geocells (Method C2)

Key
a  Variable.

Figure 3 — Schematic representation of the split test for geocells
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Method D1 and D2 — Local overstressing test [Figure 4 a) and b)]

This test is performed on a X-shaped specimen cut from the geocell panel, the upper and lower legs being
oriented in the production direction. The upper legs of the "X" are mounted in a special clamp keeping
the edges of the two legs apart at a specified distance. The lower legs are mounted in a similar way.

NOTE1 This simulates the aperture of the cells when installed.

NOTE 2

For products where the strips of the closed GCE are oriented in MD, Method D1 is relevant when the

GCE is installed with MD parallel to the contour line of a slope. For products where the strips of the closed GCE are
oriented in CMD, Method D2 is relevant when the GCE is installed with MD parallel to the contour line of a slope.

The
med
of t
plas
rec
sha
this

two clamps are mounted in a tensile testing machine. A smooth steel rod 10 mm, oy
Ins simulating a real fastening system, is placed across and over the junction, and fixed
he testing machine. The specimen is tested at a constant rate of strain until failure oc¢
ticization of the junction by the fastening system. The maximum tensile strength is me
brded. When geocells are installed with the machine direction along the contour lines, th
1 be mounted in the clamps as shown in Figure 3. For products havingrafion-symmetr
test shall be performed twice, i.e. by mounting the upper legs in the mowing clamp.

|

——

A

B

1 a

C D
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/ \

a)\Schematic representation of the local overstressing test for geocells (Method

TN/ N\

any other
Lo the base
urs due to
hsured and
P specimen
¢ junction,

D1)
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b) S
Key
1

a

fixed st
Variabl

5 Cond

Test specin
at a tempel

Conditioni
are not affg

6 Tests

Take speci

rthematic representation of the local overstressingtest for geocells (Method D2)

pel rod

1%

Figure 4 — Schematic representation of the local overstressing test for geocells

jtioning of specimens

hens shall be conditioned and the tests conducted in the standard atmosphere for testing] i

ature of (20 = 2) °C.dnd a relative humidity of (65 = 5) % (see ISO 554).

g and/or testing-at a specified relative humidity may be omitted if it is shown that res
ected.

pecimens

mens in accordance with ISO 9862.

ults

At least five specimens shall be tested for each of the relevant directions of the product. If junctions are
not symmetrical, five specimens for each side of the junction shall be tested.

Cut specimens always such that clamping occurs at equal distance between junctions.

7 Apparatus

7.1 Tensile testing machine

A constant rate of extension tensile testing machine, in accordance with ISO 7500-1 class 2 or better,
shall be used. The strain should be measured with the crosshead movement.

© ISO 2019 - All rights reserved
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Clamps

The clamps shall be sufficiently wide to hold the entire width of the specimen. They shall be equipped
with appropriate means to prevent specimen slippage or damage.

NOTE Compressive jaws can be used for most products.

8

Test procedure

All test methods are carried out at a constant rate of strain of 20 mm/min.

Adj

Mo
ap

Stai
rep

st the distance between the jaws at the start of the test to the required test specimen,leh

nt the test specimen centrally in the jaws. Take care that the specimen lengthlf is par
ication direction of the force.

t the tensile machine and continue until specimen rupture occurs. Stop {theé machine,
brt the maximum load to an accuracy of 2 % of the full-scale reading. Report the related di

in mpillimetres to the first decimal.

Res

The
var
eva

et to the initial gauge position.

bth +3 mm.

hllel to the

Fecord and
bplacement

decision to discard a test result shall be based on observation of the specimen and on t

uated. If the failure is merely due to randomly distributed weaknesses in the test speci

e inherent

ability of the product. If a specimen is damaged by the\jaws, the test result shall bge carefully

n, the test

restilt can be accepted. If failure is caused by a concentration of stress in the area adjacent fo the jaws

bec

huse they prevent the test specimen from contracting laterally when the load is applig¢d, rupture

neaf the edge of the jaws is inevitable and can be aecepted as characteristic for that particular method

of t
the
No

NO7]
danj
fron

The

9

jaws, which results in a value below 50 % of‘the average value of all other tests, shall be
bther break results shall be discarded, unless the test is known to be invalid.

E Special precautions can be taken,for the testing of specimens made of specific materials
age by the jaws. If slippage occurs gt if'more than 25 % of the specimens break in the jaws or les
h the edge of the jaws, then one ormore of the following actions can be taken:

padding of the jaws;

applying a coating to the t€st specimen under the jaw face area;

modification of thejaw surface.

ke modificatienis'ean be stated in the test report.

Measurements

9.1

bst. In the absence of other criteria for rejectihg a jaw break, any failure occurring withfin 5 mm of

discarded.

o minimize
E than 5 mm

General

In case of non-symmetric junctions, tests A, B, C, D shall be performed on both sides of the junctions and

the

minimum values shall be recorded.

In case one or more of the tests yields a saw-tooth load-deformation plot, the peak of the peaks shall be
recorded as test result.

©IS
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9.2 Method A — Tensile shear

The tensile shear force F,

ts’

three decimal digits).

NOTE
for CMD.

9.3 Method B — Peeling

The peel f

decimal di

NOTE

9.4 Metl

The splittil
significant
Fsplit 7

where

9.5 Metl

The force
(recorded {

its). .

Depending on the construction of the GCE, the peel force can be declared for either MD or for-CMI).

hod C — Splitting

ng force F);, expressed in newtons, is the recorded maximum load in kN-{recorded to th
digits) ang is calculated directly from the test results, using Formula{1).
Fmax ><n]'

s the recorded maximum load, in kN (recorded to three'significant digits);

s the minimum number of junctions within a 1 nmiwidth of the product when opened to
nominal cell size (L, B) according to the recommendations of the manufacturer.

nod D — Local overstressing

to local overstressing F), expressed in newtons, is the recorded maximum load in
o three significant digits).

10 Test report

The test re
a)
b)
c)

all reld

the m¢
positig

port shall include the following information (for each method A, B, C, D):

referefce to this documnent and to the specific test method used (e.g. [SO 13426-1:2019, 9.2);

vant data fer‘complete identification of the specimen tested;

ns forymethods C and D and, if required, the individual values, expressed as in Clause 9;

the st

ndard davziation o oo ff oot o afany ofth o o ot ac

d)
e)
f)
g)

Zariatian 1 ataranainad.
ITUJIT U UL VIAdUIUVIT UL CULCITIVIVIIL UL VArIi1duiviIil vur uxx_y AV SRS § 4 =) }Jl Ul.l\,l LICOo ULLUIIIIInicCy,

the number of specimens tested;

the manufacturer and model of the tensile testing machine;

expressed in newtons, is the recorded maximum load in kN (recorded to

Depending on the construction of the GCE, the tensile shear force can be declared for either MD or

orce F_, expressed in newtons, is the recorded maximum load in kN (recorded to three

ree

€y

kN

an tensile'force, in newtons, recorded to three significant digits; if required, in both specimen

the type of jaw, including the dimensions of the jaws and the type of jaw faces used, type of

deformation measuring system and initial jaw separation; for method D), details of the fastening
system used;

h)

j)

a typical load-displacement curve with the yield points, if required;
details of any deviations from the specified procedure;

the test speed, in mm/min;
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