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original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope Geotextiles and GeomembraRes

1.1 The test method establishes the procedures for evalug- -
tion of the deformations of a geosynthetic or combination ofg' Termm-ol.o-gy
geosynthetics (that is, geocomposite (excluding geotextiles, 3-1 Definitions: , .
geomembranes and geosynthetic clay liners)) under short-term 3-1.1 compressive deformation, [Ljn—the decrease in
compressive loading. This test method is strictly an index tes§29€ length produced in the test specimen by a compressive
method to be used to verify the compressive strength considoad. . . . .
tency of a given manufactured geosynthetic(s). Results from 3-1.2 compressive strain, [ndjr—the ratio of compressive
this test method should not be considered as an indication &teformation to the gage length of the test specimen.

actual or long-term performance of the geosynthetic(s) in field 3-1.3 9age length, [L] n—in compression testinghe mea-
applications. sured thickness of the test specimen under specified compres-

1.2 Since these geosynthetics may experience mutﬁion?‘l force, expressed in units of length prior to compressive
directional compressive loadings in the field, this test methode@ding. _ _ (D 5199)
will not show actual field performance and should not be used  3-1.4 geocompositer—a product fabricated from any com-
for this specific objective. The evaluator of the results shouldPination of geosynthetics with geotechnical materials or other
also recognize that the determination of the short term singl&YNthetics which is used in a geotechnical application.
plane compressive behavior of geosynthetics does not reflect 3-1.5 geosynthetwn—a p_lanar prodgct ma_nufactured from
the installed performance of synthetic drainage systems an@clymeric material used with foundation, soil, rock, earth, or
therefore, should not be used as the only method of produ@"y other geotechnical engineering related material as an
specification or performance with respect to synthetic drainagitegral part of a man-made project, structure or system.
systems. _ ' (D 4439)

1.3 This standard does not purport to address all the safety 3-1.6 index testn—a test procedure which may contain a
concerns, if any, associated with its use. It is the responsibilit"oWn bias but which may be used to establish an order for a
of the user of this standard to establish appropriate health and€t Of specimens with respect to the property of interest.

safety practices and to determine the applicability of regula- ) ) i ) (D 4439_)
tory limitations prior to use. 3.1.7 yield point n—the first point on the load - deformation

1.4 The values in Sl units are to be regarded as the standargt/'vé at which an increase in deformation occurs without a
Values in pound units are provided in parentheses for informacerrésponding increase in load.

tion. 3.1.7.1 Discussior—Some geosynthetics do not exhibit an
exact yield point. The tested geosynthetic may exhibit a less
2. Referenced Documents steep slope at yield. In addition, it should be stated that the
2.1 ASTM Standards: yield point may also be the ultimate strength of the geosyn-
D 4354 Practice for Sampling of Geosynthetics for Testing thetic. L _ _
D 4439 Terminology for Geotextils 3.1.8 For definitions of terms relating to geotextiles, refer to

D 4716 Test Method for Determining the (In-Plane) Flow Terminology D 4439
Rate Per Unit Width and Hydraulic Transmissivity of a

: . 4. Summary of Test Method
Geosynthetic Using a Constant Héad : )
D 5199 Test Method for Measuring Nominal Thickness of 4.1 Specimens are mounted between parallel plates in a load
frame. Compressive loads are applied at a constant rate of

crosshead movement. The deformations are recorded as a
1 This test method is under the jurisdiction of ASTM Committee D-35 on fUnction of load. The compressive stress and strain are evalu-
Geosynthetics and is the direct responsibility of Subcommittee D35.01 on Mechaniated and plotted. The compressive yield point is evaluated from

cal Properties. . the stress/strain relationship for those materials that exhibit a
Current edition approved Jan. 10, 1999. Published May 1999. detectabl . ield int
2 Annual Book of ASTM Standagdgol 04.09. €lectable compressive yiela point.
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5. Significance and Use Note 3—It is recommended that the minimum fixed plate width be

5.1 The compression behavior test for geosynthetics i§qua| to the sample width plus twice the thickness of the test sample. This

intended to be an index test. It is anticipated that the results q?:;lr?gsgf ﬁg;ﬁ;ged?;r&rﬂ:niﬁegh the range of deformation and prevent
the compression behavior test will be used to evaluate product.

The results of the analyses may also be used to compare t
relative compressive yield points of materials that exhibit

e6'3 Movable Plate—The movable plate shall be of sufficient
rtlmckness and strength to preclude any bending during loading.
detectable compressive yield point. It is anticipated that thi t shall b_e parallel to the fixed pl.ate and_attached to the
test will be used for quality control testing to evaluate compression mechamsm. A 'spherlcal loading bquk of t'he
uniformity and consistency within a lot or between lots whereSUSpended’ self-aligning type is recommended. The dlmens_lons
sample geometry factors (for example, thickness) or material _nd she_lpe of the movable plate shall depend on the specimen
may have changed. imensions and geometry. In general, both length and width of

the movable plate should each be at least 20 % greater than the
Note 1—This is a one-dimensional test for compressive loading of alength and width of the specimens.
geosynthetic(s) in one plane.
. . . . Note 4—Where the sample exhibits excessive surface irregularities or
5.1.1 The compressive yield point of geosynthetics may bgayiation in thickness the plates may be modified to accommodate surface

evaluated from the stress/strain relationship. Many materialgregularities and thickness variations. This can be achieved by the

exhibit compressive deformation but may not show a distincinsertion of a layer of hardening paste between the specimen and the

compressive yield point. plates. The surface of the specimen may require covering with a flexible

5.2 This test method can be used to evaluate the short-terffyn to inhibit the intrusion of the paste into the specimen. The hardened

stress/strain behavior of geosynthetics under Compressi\%‘Ste whe_n fully cured must be well adhert_ed to the loading platgs and have
tress while loaded at a constant rate of deformation compressive gnd shear strength properties at least a magnitude greater

S . o than the specimen to be tested.

5.3 This test method may be used for acceptance testing of

commercial shipments of geosynthetics but caution is advised 6-4 Variable Inclined Plates (Optionat)-Variable inclined
because interlab testing is incomplete. plates or set angled blocks should be used to test the specimen

5.3.1 In the case of a dispute arising from differences ipunder non-axial conditions. The test apparatus shall have one

reported test results when using this test method for acceptan£¥ed plate and one movable plate. Fig. 1 shows set angled
testing of commercial shipments, the purchaser and the Su%ocks with a movable base block yvlth aroller system to allow
plier should conduct comparative tests to determine if there it€ral movement of the block during deformation (see 6.4.1).
statistical bias between their laboratories. Competent statistical"® Pase and top inclined plates can be adjustable angle plates.

assistance is recommended for the investigation of bias. As 1€ inclined plates or set angled blocks must meet the
equirements as stated in 6.3 of this test method. The base and

minimum, two parties should take a group of test specimen§edu!"er
from material shipped to the project. The test specimens shouf¢P Inclined plates or blocks must have a matched set of angles
t differ by no more than 0.5 degrees. The incline plates or

then be randomly assigned in equal numbers to each laborato
Y 9 d ocks shall be roughened or ribbed to keep specimen from

for testing. The average results from the two laboratories’ - ! .
should be compared using the Studebtsst for unpaired data sliding down the fixed plate or block during the test. The

and an acceptable probability level chosen by the two partie§amIOIeS ShO_UId be ma_rked in regards to plates or bIOCkS.tO
before the testing is begun. If bias is found, either its caus&€cK for slippage during the test. If mutual agreement is
must be found and corrected or the purchaser and supplier m tained between the manufacturer and user, other facings to

agree to interpret future test results in the light of the knowrfl€ Plates or blocks can be used. Allowable percent reduction
bias. in strength based on the load angle should also be agreed upon.

Note 5—The use of inclined plates or blocks may assist the manufac-
6. Apparatus turer or user to evaluate the deformation of the geosynthetic(s) under

6.1 Loading Mechanism-The loading mechanism shall be loading at various angles. The use of inclined plates may not reflect the
capable of applying compressive loads at a constant rate @}service performance of synthetic drainage systems.
deformation of 10 % on the nominal thickness of the test 6.4.1 Warning—The deformation of the geosynthetics
specimen per minute or 1 mm/min, whichever is greater. Thavithin a testing apparatus may occur rapidly in a lateral
capacity of the load frame shall be at least two times greatedirection (or not in the direction of loading) which could
than the compressive yield point of or the maximum loaddamage the testing apparatus. This is particularly true when the
applied to the specimen. geosynthetic is tested using inclined plates. The user of this test

NoTte 2—Some loading mechanisms, especially the older models, d(gnethOd must be aware the testing apparatus’ ability to handle

not have the capability of adjusting the rate of deformation to the specifi(f5l lateral movement of the geosynthetic or loading plate during

rate required. For these instruments, the user and producer shoul}® performance of this test. o _
establish mutually agreed upon testing rates. However, the rate of 6.5 Load Indicator—Use a load-indicating mechanism that

deformation selected should not be greater than 10 % on the nomindlas an accuracy af1 % of the maximum indicated value of

thickness of the test specimen per minute or 1 mm/min, whichever ighe test (force).

greater. 6.6 Deformation Indicator—Use a deformation-indicating
6.2 Fixed Plate—The fixed plate shall be larger than the mechanism that has an accuracy-0f.0 % of the maximum

specimen to be tested. It shall also be flat, smooth anihdicated value of the test (deformation).

completely and uniformly supported. 6.7 Micrometer Dial Gagecaliper or steel rule, suitable for
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FIG. 1 Example of Inclined Blocks

measuring dimensions of the specimensttb %. thetic or be 120 mm (4.7 in.), whichever is greater. When
_ testing geosynthetics that have repeating patterns that are not
7. Sampling orthogonal to the length and width of the geosynthetic, use a

7.1 Lot Sample-Divide the product into lots and take the specimen size agreed upon by the purchaser and the supplier.
lot sample as directed in Practice D 4354, only if it pertains towhen the design of the geosynthetic is such that cutting in the
geosynthetics listed in D 4354. width direction would destroy its structural integrity; the full

7.2 Laboratory Sample-Units in the laboratory sample width of the geosynthetic should be tested.
should be the same as the units in the lot sample for the lot t Conditionin
be tested. Take a sample extending across the full width (that 9 ) ) o o
is, cross-machine direction) of the geosynthetic production unit 8.1 Test the specimens in a laboratory with air maintained at
of sufficient length (that is, machine direction) so that thea temperature of 2+ 2°C (70* 4°F) and a relative humidity
requirements of 7.3 can be met. Take a sample that will excludeetween 50 % — 70 %.
material from the outer wrap of a roll (if applicable) unless the 8.2 If the user determines that the geosynthetic is to be
sample is taken at the production site, then the inner and outé®sted in the wet condition, saturate the specimen in water at
wrap material may be used. Geocompositesi which havg]e temperature described in 8.1 for a minimum of 24 h prior
unbonded distinct materials (for example, sock wrapped ged®© testing.
synthetic drain), should be sampled as a complete unit and nore 6—Geosynthetics, which do not absorb measurable quantities of
maintained as a complete unit through the testing process. water, should be saturated for a minimufi3oh prior to testing.

7.3 Test SpecimenrsCut five specimens from each unit in
the laboratory sample with each specimen being at least 12% Procedure
mm X 120 mm (4.7 in.X 4.7 in.) square. For geosynthetics 9.1 Measure the length, width and thickness of the specimen
that have a repeating pattern of discrete support points (coto an accuracy oft1 %. For geosynthetics with a repeating
umns, cusps, nodes, etc.) that are symmetrical about orthogoradttern of discrete support points, measure the spacing of the
axes, rectangular or square specimens are recommended. Tiepeating features in order to determine the number of support
minimum specimen length and width shall include at least fivepoints per square meter. Also, record the number of complete
complete support points along each major axis of the geosyrsupport points in the specimens.
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9.1.1 The nominal thickness shall be determined using Testleasure all distances for deformation or strain calculations
Method D 5199 at 20kPa (2.9 Ibf/f), since this is the from this point.
minimum pressure at which geocomposites remain flat. 10.2.1 If there is a compressive yield point (as Poirin

9.2 The test specimen shall be placed on the bottom platgig. 2), read the load and measure the specimen deformation
and centered with respect to the axis of the loading mEChanisgﬁistanceB-D). Calculate the residual thickness of the speci-
The loading mechanism shall be moving at the requirednens at various fixed loads in addition to the yield point.
constant speed at or before the point of contact with thg=gllow this with a report that indicates the values of both yield
sample. and residual thickness at various loads. These results can be

9.3 The rate of crosshead movement shall be 10 % on thféported in a graph or table.
nominal tTckness .Of t/he_ tesths_pﬁmme_n per minute ar @.1 d 10.2.2 Calculate the compressive stress by dividing the load
[Jnn}[h(g'oggr ghodofngﬁ) ][2'; \rlérlc ever is greater or as agreed,; o compressive yield point by the initial horizontal cross-

yg 4 LlJJse crosshea dumovliamént as a measure of deformatioseCtional area of the specimen. For geosynthetics with a
If aﬁ automatic recorder is not used, measure the deformatio%peating pattern of discrete support points, it maybe more
o ’ - . ccurate to obtain the load per unit area by dividing the load by
in increments no greater than 0.5 % of the original thickness o he number of support points in the specimen and multiply by

the specimen. At each measurement, record the deformatl(me number of support points per square meter. Express the
and the corresponding load. result in kPa (PSF)

9.5 Continue until a yield point is reached and/or until the v )
maximum acceptable deformation limit has been reached, 10.2.3 For inclined plates, the normal load should first be
whichever occurs first. calculated using the equation listed in Fig. 1.

9.6 The test specimen should then be unloaded and removed N = P cosa (1)
from the loading mechanism.

9.7 Repeat the above procedures until five specimens ar
tested. P

here:
= normal load,
applied load, and

10. Calculation angle of plate(s), degrees.
10.1 If an automatic recorder was not used, construct a load 10-3 The compressive stress with the corresponding com-

- deformation curve from the incremental values obtained irP"€SSiVe strain shall be plotted for each test.
accordance with 9.4. 10.4 The compressive yield point shall be reported as the

10.2 In a typical load -deformation curve (Fig. 2) there is a@rithmetic mean and minimum of the five tests.

toe regmn,_AC, tha.t may not represent_ a property Of. the Note 7—Not all geosynthetics exhibit a well-defined compressive
material. It is an artifact caused by the alignment or seating Ofje|q point. In such cases if a compressive stress value is needed for
the specimen. If such a circumstance arises, in order to obtagymparative purposes, use a strain value agreed upon by the purchaser and
correct values of such parameters as strain, yield point, etchuyer. Such a value might be the point where there is a significant change
this artifact must be compensated for to give the corrected zerip the slope of the stress-strain curve, as shown by the two curves in Fig.
point on the deformation axis. Using a straightedge, carefully?-

extend to the zero force line the steepest portion of the forc

(¢

-deflection or force -strain curve. This establishes the “zero-~ REPOM
deformation” or “zero strain” points (PoinB in Fig. 2). 11.1 The report should include the following:
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11.1.1 The description of the type of geosynthetic or geo- 11.1.9 A statement of any unusual occurrences or departures
synthetics tested, from the suggested procedures, and
11.1.2 The lot or production unit represented, 11.1.10 Machine type and date of last certification.
11.1.3 The dimensions and number of discrete support
points (if applicable) of the test specimens. If applicable, the;5 pracision and Bias
number of discrete support points per unit area of the geosyn-
thetic, 12.1 The precision of the procedure in this test method is
11.1.4 The test data, including: initial thickness, cross-being evaluated.
sectional area, rate of deformation, and the deformations, 12.2 Bias—The value of the compressive yield point of
strains and corresponding stresses, geosynthetics can be defined only in terms of a test method.
11.1.5 Angle of loading and description of roughened onwhen this test method is the defining method, measurements of
ribbed surface on inclined plates, the compressive yield point have no bias.
11.1.6 Test curves expressing the compressive load (stress)
as a function of the deformation, _ 13. Keywords
11.1.7 The results of each specimen tested, plus the average ] ) o
of the compressive yield point of the geosynthetic, if the 13.1 compression; deformation; geocomposite; index test;
geosynthetic has a compressive yield point, yield point
11.1.8 Date of test,

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



