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Développement des méthodes de test par ASTM

This rzport presents the history and significant develop-
ments of the American Society for Testing and Materials
efforts toward adopting standard test methods for geo-
textiles. It explains the type of input from members,
the qualifications and background of the membership and
typical format for adopting test methods. The division
of effort is outlined and the relationship to the two
parent groups within ASTM presented. Major controver-
sies are discussed such as the questions of geotextile
pore size in field performance, the significance of
sample width in temsile tests, the meaning of geotextile
permeability and the desirability of adopting index
tests. Test method areas that will probably be invest-
igated in the future are presented. A summary of
accomplishments and work to be done is outlined.

INTRODUCTION

The American Society for Testing and Materials has
been actively developing test methods for geotextiles
since 1977. Individuals working on the ASTM effort
represent geotextile manufacturers, users, contractors
and design engineers. Participation is primarily from
North America and Europe. The group meets twice each
year and uses the intervening months to draft standards,
participate in interlab testing programs and vote on
proposed methods.

The goal of the ASTM geotextile group is to adopt
meaningful test methods after careful study and critique
from the membership. This has proven to become a long
and difficult task because of the uncertainties of a
new technology and the needs to satisfy scientific
concerns from different points of view.

Although the geotextile group has met 10 different
times since its beginning, there are more standards
to be adopted than have been written; there are more
controversies to resolve than have been resolved. This
paper will present the efforts that have been underway
and includes several of the most important questions
needing to be answered.

THE BEGINNING

A questionaire was distributed by ASTM early in
1977 requesting those having an interest in geotextiles
to comment on their experiences and to respond to the
question of the need to establish an ASTM subcommittee
on geotextiles. This first step was followed by
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scheduling a meeting on geotextiles in New York City

in October of 1977. The meeting resulted in establishing
a geotextile subcommittee organized by the ASTM main
committee on textiles.

The first year and a half for the new subcommittee
could be characterized as a learning period with the
three meetings consisting of seminars and discussiouns.
Much work had been dome by many individuals on the sub-
comnittee including developing a number of different test
methods and procedures. The membership could generally
be placed in one of two groups. The textile scientists
tended to be interested in coverting existing textile
testing methods to match the requirements of geotextiles,
The members with the geotechnical engineering training
were more likely altering existing soil test methods
to measure geotextlle properties. The textile person
was more familiar with small sized samples of fabric
tested in special devices that resulted im an index value
useful to compare one product with another. The geo-
technical person preferred larger size samples with large,
slow moving test apparatus. The samples were often
tested in contact with soil and the resulting test value
was often used in a design equation.

The geotextile subcommittee has grown since 1977 to
over 100 members. In June of 1980 the membership decided
to gain more input from the user community and began
meeting during the time scheduled for the main committee
on soll and rock., When this change was made, the textile
subcommittee officilally became a joint ASTM subcommittee
under both textiles and soils. This joint relationship
with two mailn groups within ASTM is unique. It allows
the early input of the textile scientist to review those
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test methods having to do with the geotextile alone.
Test methods that include the use of soil or attempt to
model field use are reviewed by the geotechnical members
in the 80il and rock committee of ASTM.

THE INTERMEDIATE STAGE

After the first year and a half, the subcommittee
began the activity of developing different test methods
and procedures. Most of the meeting time was devoted
to reports om specific tests that had been written.
After the method was critiqued in committee, the draft
standard was sent to a main committee editorial body
and returned to the auther for revision, The standard
was then reviewed by the geotextile members or sent
to ASTM headquarters for a formal ballot.

The geotextile subcommittee was divided into four
different sections with a chairman to coordinate and
report the efforts of each section. The sections are
1) terminology, 2) mechanical properties, 3) endurance
properties, and 4) permeability. The division of effort
was arbitrary and only for the purpose of better handling
the efforts. A test method that was completed in a
relatively short testing time that concentrated on
measuring a basic parameter such as weight per unlt area
or tensile strength was developed in the mechanical
properties section. A test method to measure a long
range property, such as a bilological effect, was discus-
sed in the endurance properties section. All tests
having to do with the flow of a fluld through the
geotextile or a method to measure the pore size or
distribution of pores within the fabric were handled by
the permeability section. Ag test methods and practices
were developed, special terms would enter the discussions
that needed to be defimed. This portion of the sub-
committee effort has proven to be one of the most
?ifficult tasks of all.

Each time a test method is written or ammended, the
meaning of certain terms becomes a major part of the
discussion. The time to complete the review and approval
for a single term is more than doubled because of the
nature of the jolnt subcommittee. Having to please
individuals who review the work from two different
backgrounds and who do not necessarily take part in
committee meetings and discussions is a difficult task.
For example, the subcommittee has yet to officially
adopt an approved definition of the word "geotextile'.
The problem with this term 1s that it must be used
in the methods that are directed through the textile and
geotechnical memberships. It would seem reasomable to
include the word "geotechnical" in the definition since
this is the root of the prefix to geotextile. Although
the geotechnical engineers have no problem with the
word geotechnical, some textile scientists believe
that geotechnical is not commonly understood by the
textile community and should not be used in a definition.

The mechanical section has been working on a number
of test methods to include those presented as follows
Table I. Some of the methods under development are
revisions of existing ASTM published standards; others
are new methods.

Some workers have suggested that a more appropriate
test for measuring fileld performance would be to test
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TABLE I: METHODS UNDER DEVELOPMENT BY THE MECHANICAL
PROPERTIES SECTION

1. Wide Width Tensile 5. Impact Resistance

2. Stiffness 6. Friction Testing

3. Seam Strength 7. Trapezoidal Tearing

4, Puncture Resistance 8. Basis Weight, Thickness,
Compressibility

a much larger sample of fabric than the size prescribed
in the standard ''grab tensile" test. The wide width
tensile test should better fill this need. Stiffness
ig primarily an indication of the ease of installing
the material. Seam strength is a new area of study

by the section to measure the field property of the
integrity of the complete geotextile structure.
Puncture, Impact and Friction testing measure the fabric
resistance to stresses during installation and end use.
Trapezoidal tearing strength is a modification of an
existing ASTM method. Basis weight, thickness and
compressibility are properties often used to detect
conformity of a fabric rather than an end use property.

The endurance property test methods are presented
in Table II. Fatigue, creep and abrasion tests are
mechanical test methods to measure the ability of the
geotextile to specific long term conditions that may
be encountered in the field. These methods are specific
to geotextiles and requir~ the development of testing
devices as well as writing new procedures. Ultraviolet
light exposure, hot air and thermal shrinkage, chemical
stabllity and biological resistance test methods are
generally modifications of existing standards. These
tests consist of exposing the fabric to certain lab
conditions and comparing a measured difference in a
mechanical property with an unexposed sample. These
tests allow the worker to select the mechanical property
test of interest.

TABLE II: METHODS UNDER DEVELOPMENT BY THE ENDURANCE
PROPERTIES SECTION

1. Fatigue Testing 4. Ultraviolet light exposure
2. Creep Testing 5. Hot air & thermal shrinkage
3. Abrasion Testing 6. Chemical Stability

7. Resistance to Bacteria and Fungi

The permeability section test methods are presented
in Table III. These methods measure the resistance to
flow of water or another fluld through the geotextile.
Other methods measure and rank the size of the pore
openings. The permittivity test was an index method
using water as the fluld and neglecting the thickness
of the fabric tested. The size of apparent opening
test is a revision of a test to determine the size
of hole present to give a design engineer an understand-
ing of the use of the fabric as a filter or soil
retention device. The soil/geotextile permeability test
is to determine if the geotextile acts to restrict the
flow of water through the soil with time.

TABLE III: METHODS UNDER DEVELOPMENT BY THE PERMEABILITY
SECTION

1. Permittivity
2, Size of Apparent Opening
3. Soil/Geotextile Permeability
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CURRENT EFFORTS

It has been observed that the subcommittee has been
progressing through three different stages. The first
was when the membership were just learning what had been
done through seminar presentations. The intermediate
stage consisted of dividing the tasks into separate
areas and getting test methods from the conceptual
state to a membership ballot. The present stage consists
of establishing a workable system to transform the
first balloted standards into published methods.

To this end, the subcommittee has comp_eted only
a few ballots. No test methods have yet been adopted
by ASTM. The subcommittee is now in the process of
redirecting its efforts toward satisfying negative
comments from the membership on currently written
draft methods rather than generating new procedures
and methods.

SIGNIFICANT CONTROVERSIES

Some of the differences of opinion have been dis-
cussed such as the definition problem with the word
geotextile. An early problemwas to decide the difference
between a test method and a specification. Several
members understood that when a test method was developed
a suggested range or limit would be placed on any value
that was determined. The decision by the subcommittee
was to delay writing specifications listing specific
test result values until after many of the basic
test methods were adopted.

There was a significant difference of opinion over
the usefulness of a measured value from a specific test.
Most of the tests originating from the textile com-
munity could be classified as index tests that did not
give a number that could be directly used in a design
equation. Some of the tests were better indicators of the
strength of a fabric used as a pgarment but had little
meaning if the material was installed under railroad
ballast. Subcommittee members have decided to make a
judgement for each test with regard to che use of the
test results to compare geotextiles or to give a design
number. For example, the permittivity :test is considered
an index test while the soil/geotextile permeability test
is for design. The permittivity test gives a value that
represents the volumetric flow rate of water through a
sample of geotextile at a specified hydraulic head. It
does not represent common field conditions. The number
obtained would be useful to compare with another fabric
to determine relative ability to pass water. The soil/
geotextile permeability test, on the other hand, more
closely represents field conditions by placing the actual
project soil in contact with the geotextile and measures
a field-like installation at specified conditions.

The permeability-permittivity controversy began when
it was pointed out that the thickness of a geotextile was
not important in most soil restraint installationms.
Before the use of geotextiles, the engineer could design
an "aggregate filter" that would restrain the soil yet
provide drainage. The permeability of the soll and
aggregate fllter were obtained with the same test method.
Permeability is a parameter that indicates the
flow of a fluid at a unit hydraulic head per unit time,
per unit area, per unit thickness. It seems reasonable
to require the geotextile to be at least as permeable as
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the soil that it drains. Therefore, many workers
developed geotextile permeability test methods and
rejected fabrics based on the test results. Since only

a single layer of fabric is used in most installations,
it is not important what the flow rate per unit thickness
is but rather the flow rate per layer. This question
resulted in developing a new method and a new term
called permittivity.

The desire of the geotechnical engineer to test
larger size samples at slower speeds has been discussed.
However, other than obtaining a different test value,
there has not been a positive determination that the
numbers generated by the smaller sized test cannot be
used in design. One problem with standardizing test
sample size and travel speed is that the two technologies
have different machines. The geotechnical engineer
would prefer to test fabric samples on soll test devices
that operate slower and accept larger size samples than
those devices in fabric testing labs. One of the major
problems with testing large size samples 1s to make
certain that the device is testing the fabric and not
the ability of the grips to hold the fabric. The newer
products are often very thick with multiple layers.

This type of fabric increases the problems of grip
slippage.

Pore size determinations have been important points
of dicussion to the design engineer to ensure that a
fabric does not have a pattern of openings that will
allow a significant loss of soill or will clog. It has
been assumed that one would have a reasonably clear
understanding of the ability of a particular fabric
after obtaining a pore size distribution and permittivity
value. However, there is much controversy over determin-~
ing pore size and distribution, what it may mean, and
how to use the result from a permittivity test. The
controversy over how to measure and use pore size
information is the greatest issue before the subcommittee.

NEW AREAS

There are several areas that have not been covered
by the subcommittee that will probably be addressed in
the future. These include tests for the integrity
of seams through sewing and sealers, asphalt retention
tests, and other dynamic strength tests.

SUMMARY OF ACCOMPLISHMENTS AND WORK TO BE DONE

Over the past five years the ASTM joint subcommittee
on geotextiles has passed through the stages of grasp-
ing the state of the art of geotextile testing to the
long process of adopting standards. Currently, the
subcommittee is working with 20 different test methods
from the conceptual through the first ballot of the
membership. There 1s considerable rewriting to be done
and much consideration before the first geotextile
standard will be published in the ASTM book of test
methods. It 1is expected that the first series of tests
may be approved next year.

The work that has been done 1s a credit to the many
hardworking individuals who have given thelr time and
talents to the effort., The work can only continue if
the subcommittee continues to receive the support from
dedicated professional.
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