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GEOSOLUTIONS

EBG604 TENSILE TESTS FOR GEOTEXTILES

BACKGROUND

There are three accepted test methods that indicate the
tensile strength of geotextiles. These are the grab tensile
test, the wide-width tensile test, and tension creep tests.
The American Society for Testing and Materials (ASTM)
designation and specimen size for each test are provided in
Table 1. The three geotextile tensile test procedures vary in
the time required

to perform each test, how well the tests measure true tensile
strength, and the form of the test results. These three test
methods were specifically established by ASTM Committee
D 35 on Geosynthetics for use on geotextiles. Other ASTM
Textile test methods should not be used.

Property Standard Specimen Size Jaw Size
Grab Tensile o R
Strength ASTM-D-4632 4'x 8 1'x 2
Wide-Width
Tensile ASTM-D-4595 8'x 8’ 8x 2’
Strength
Tensile
Creep ASTM D-5262 8x 8’ 8x 2’
Strength
Steepped
Isothermal
Tensile ASTM D-6992 2’ wide 2’ wide
Creep
Strength
Table 1 - Geotextile Tensile Tests
GRAB TENSILE TEST

ASTM D-4632, “Standard Test Method for Grab Breaking
Load and Elongation of Geotextiles” is the basic tensile test
used within the geotextile industry. It provides an index of the
ultimate strength of the specimen at failure. As an index it
provides an accepted guide to the strength of products but
cannot be directly used in design. For example, nonwoven
geotextiles exhibit significantly more strength when confined
in the end use applications. In the test, each specimen is
clamped by

one inch jaws in the center of the width and pulled quickly.
The test results are expressed in units of total load (such
as pounds) rather than in terms of load per unit width. The

TESTED.

PROVEN.

test is easy to perform, inexpensive, and quick, taking only
minutes to complete. As such, itis an excellent index strength
test for verifying the quality and consistency of products in
accordance with manufacturer’s specifications, as during
construction quality control.

WIDE WIDTH TENSILE TEST

ASTM D-4595, “Standard Test Method for Tensile Properties
of Geotextiles by the Wide-Width Strip Method” takes longer
to complete and is a much more expensive test. In the wide-
width tensile test each specimen is gripped across their
full width and pulled slowly. Unlike the grab tensile test, the
wide-width strength results are expressed as a load per unit
width. For example, Propex woven Geotex® 315ST has a
wide-width tensile strength of 160 pounds per inch while
the grab tensile strength is reported simply as 315 pounds.

The wide-width tensile test is rarely used for quality control
applications because of the time and expense involved
in testing. However, the wide-width test provides a better
measure of true tensile strength in woven geotextiles. The
test data can be presented in a stress-strain curve, from
which the modulus values can be calculated. The wide-width
ultimate strength and modulus values can be used for design
with woven geotextiles. Because the specimen being tested
is not confined, as it would be in its end use, this test does
not result in a true design value for nonwoven geotextiles.

TENSION CREEP TESTS

ASTM D-5262, “Standard Test Method for Evaluating the
Unconfined Tension Creep and Creep Rupture Behavior
of Geosynthetics” and ASTM D-6992, “Standard Test
Method for Accelerated Tensile Creep and Creep-Rupture
of Geosynthetic Materials Based on Time-Temperature
Superposition Using the Stepped Isothermal Method” are
performed by sustaining

aload on a test specimen for up to 10,000 hours (417 days).
The specimens are gripped across their full width. The creep
deformation or elongation (strain) of the sample is monitored
over the test period. From these results, the time to rupture
at various load levels or the load level that will cause rupture
at a given time can also be determined.
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TEST METHOD APPLICATION

The applicability of the various tensile test methods is
summarized in Table 2. The grab tensile test is appropriately
specified in applications where the end-use tensile force
requirements cannot be quantified and the approach to
selecting required geotextile tensile strength is, therefore,
largely empirical. This category includes roadway, filtration/
drainage, permanent erosion control, and silt fence
applications. The grab tensile test is also an excellent
construction quality control method for all applications.
In applications where the geotextile will be in continuous
long-term stress, tension creep is critical. In these cases,
the wide-width ultimate strength should be specified in
conjunction with the creep limit. As shown in Table 2, this
would include retaining walls and steepened slopes. In
embankments constructed over soft soils, the geotextile
tensile stress may decrease over time as the subgrade
soils consolidate. Tension creep in this case is not an
applicable design parameter. For this application, the wide-
width modulus should be specified at a particular strain. In
the design, the geotextile strain is limited to be compatible
with the strain developed within the soil mass. This value is
typically Spercentage strain.

Wide-

. Grab gy Wide o sion

Project Type  Tensile . Width

Strength UESE Modulus Cizsp

g Strength

Roads Q,S
Retaining
Walls Q S S
Embankment
Over Soft Q S S
Soils
Steepened
Slopes Q S
Filtration/
Drainage QS
Erosion Q,S
Silt Fence Q,S

Q = Quality Control Testing

S = Project Specification

Table 2 - Applicability of Tensile Test
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