QH”) Designation: D 6454 — 99

Standard Test Method for
Determining the Short-Term Compression Behavior of Turf
Reinforcement Mats (TRMs) *

This standard is issued under the fixed designation D 6454; the number immediately following the designation indicates the year of
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 gage length produced in the test specimen by a compressive

1.1 The test method establishes the procedures for evalulad- . ) i )
tion of the deformations of a turf reinforcement mat (TRM) 3.1.2 compressive strain, [ndp—the ratio of compressive
under short-term compressive loading. This test method i§eformation to the gage length of the test specimen.
strictly an index test method to be used to verify the compres- 3.1.3 gage length, [L] n—in compression testing, the mea-
sive strength consistency of a given manufactured geosyr§__ured thickness of the test specimen under_specmed compres-
thetic. Results from this test method should not be consideregional force, expressed in units of length prior to compressive
as an indication of actual or long-term performance of thdoading. . D 5199
TRM in field applications. 3.1.4 geosyntheticn—a planar product manufactured from

1.2 Since these TRMs experience multidirectional compresPolymeric material used with foundation, soil, rock, earth, or
sive loadings in the field, this test method will not show actuaf@ny other geotechnical engineering related material as an
field performance and should not be used for this specifiétégral part of a man-made project, structure, or system.
objective. The evaluation of the results also should recognize _ _ D 4439
that the determination of the short term single plane compres- 3-1.5 index testn—a test procedure which may contain a
sive behavior of geosynthetics does not reflect the installe§nOWn bias but which may be used to establish an order for a
performance of TRMs and, therefore, should not be used as ttf¢t of specimens with respect to the property of interest.
only method of product or performance specification. _ _ _ _ D 4439

1.3 The values in Sl units are to be regarded as the standard.3-1.6 yield point n—the first point on the load-deformation
The values stated in inch-pound units are provided in parerurve at wr_nch. an increase in deformation occurs without a
theses for information only. corresponding increase in load. _ N

1.4 This standard does not purport to address all of the 3:1.6.1 Discussior-Some geosynthetics do not exhibit an
safety concerns, if any, associated with its use. It is théXact yield point. The tested TRM may exhibit a less steep
responsibility of the user of this standard to establish appro-Slope at yield. In addition, it should be stated that the yield

priate safety and health practices and determine the applicaPCint also may be the ultimate strength of the TRM.
bility of regulatory limitations prior to use. 3.1.7 For definitions of terms relating to geotextiles, refer to

Terminology D 4439.

2. Referenced Documents 4S f Test Method
2.1 ASTM Standards: - Summary of Test Metho

D 4354 Practice for Sampling of Geosynthetics for Tegting 4.1 Specimens are mounted between parallel plates in a load
D 4439 Terminology for Geotextils frame. Compressive loads are applied at a constant rate of

D 4716 Test Method for Determining the (In-Plane) Flow crosshead movement. The deformations are recorded as a
Rate Per Unit Width and Hydraulic Transmissivity of a function of load. The compressive stress and strain are evalu-

Geosynthetic Using a Constant H8ad ated and plotted. The compressive yield point is evaluated from
D 5199 Test Method for Measuring Nominal Thickness ofthe stress/strain relationship for those materials that exhibit a
Geotextiles and GeomembraRes detectable compressive yield point.
3. Terminology 5. Significance and Use
3.1 Definitions: 5.1 The compression behavior test for TRMs is intended to

compression behavior test will be used to evaluate product.

L his test method is under the iurisdiction of ASTM Commiies D.35 The results of the analyses also may be used to compare the
IS test method Is unaer e jurisdiction o ommittee D- on . . . . . s
Geosynthetics and is the direct responsibility of Subcommittee D35.05 on Geosyrr—EIatIVe compresswe_yleld_ pomts_ of m_ate”a_ls_ that exhibit a
thetic Erosion Control. detectable compressive yield point. It is anticipated that this

Current edition approved August 10, 1999. Published October 1999. test will be used for quality control testing to evaluate
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uniformity and consistency within a lot or between lots wheregreater than the length and width of the specimens.

sample geometry factors, for example, thickness, or materials 6.4 Load Indicator—Use a load-indicating mechanism that

may have changed. has an accuracy af 1 % of the maximum indicated value of

. . . . . the test (force).

Note 1—Th -d | test f loading of . . o
o 1> 19 & one-dimensionat fest for compressive 10ading o1 8 ¢ 5 Deformation Indicator—Use a deformation-indicating

TRM in one plane. hani that h 1.0 % of th .
. . _ mechanism that has an accurac . of the maximum
5.1.1 The compressive yield point of TRMs may be evalu-; ! uracy-o ° ximd

) . ) : ~indicated value of the test (deformation).
ated from the stress/strain relationship. Many materials exhibit 6.6 Micrometer Dial Gagecaliper or steel rule, sitable for
compressive deformation but may not show a distinct Com'measuring dimensions of the specimens-t1 % '
pressive yield point. '
5.2 This test method can be used to evaluate the short-term Sampling
stress/strain behavior of TRMs under compressive stress while . _
loaded at a constant rate of deformation. 7.1 Lot Sample—Dw@e the p_roduct into lots and take the
5.3 This test method may be used for acceptance testing ft Sample as directed in Practice D 4354.

commercial shipments of TRMs but caution is advised because /-2 Laboratory Sample-Units in the laboratory sample
interlaboratory testing is incomplete. should be the same as the units in the lot sample for the lot to

5.3.1 In the case of a dispute arising from differences irpe tested. Take a sample extending across the full width, that is,

reported test results when using this test method for acceptanEE°SS-machine direction, of the TRM production unit of suffi-
testing of commercial shipments, the purchaser and the SUI5;_|entlength, that is, machine direction, so that the reqwreme_nts
plier should conduct comparative tests to determine if there i8f 7-3 can be met. Take a sample that will exclude material
statistically bias between their laboratories. Competent statid!™m the outer wrap of a roll, if applicable, unless the sample
tical assistance is recommended for the investigations of bia’S tken at the production site, then the inner and outer wrap
As a minimum, two parties should take a group of testmaterial may be used. _ .
specimens from material shipped to project. The test specimens /-3 Test SpecimersCut five specimens from each unit in
then should be assigned randomly in equal numbers to eadf€ laboratory sample with each specimen being at least 120 by
laboratory for testing. The average results from the twol20 mm/mn (4.7 by 4.7 in.j.

laboratories should be compared using the Student’s t-test for —
unpaired data and an acceptable probability level chosen by it Conditioning

two parties before the testing is begun. If bias is found, either 8.1 Bring the specimens to the moisture and temperature
its cause must be found and corrected, or the purchaser agguilibrium in the atmosphere for testing permanent rolled
supplier must agree to interpret future test results in the light oerosion control products, that is, a temperature of 21+ 2°C (70
the known bias. + 4°F) and a relative humidity of 60 + 10 %.

6. Apparatus 9. Procedure

6.1 Loading Mechanism-The loading mechanism shall be g 1 \easure the length, width and thickness of the specimen
capable of applying compressive loads at a constant rate @f 5, accuracy oft 1 %.

deformation of 10 % on the nominal thickness of the test g1 1 The nominal thickness shall be determined using Test
specimen/min or 1 mm/min, whichever is greater. Method D 5199.

Note 2—Some loading mechanisms, especially the older models, do 9.2 The test specimen shall be placed on the bottom plate
not have the capability of adjusting the rate of deformation to the specifi@nd centered with respect to the axis of the loading mechanism.
rate required. For these instruments, the user and producer shoufhe loading mechanism shall be moving at the required
establish. mutually agreed upon testing rates; however, the rate. ¥onstant speed at or before the point of contact with the
dgformatlon selected sho_uld not_ be greater than lQ% on 'the nomln@ le.
thickness of the test specimen/min or 1 mm/min, whichever is greater. amp

] ) ’ 9.3 The rate of crosshead movement shall be 10 % on the

6.2 Fixed Plate—The bottom fixed plate shall be larger than ominal thickness of the test specimen/min or=10.1 mm
the specimen to be tested. It shall be flat, smooth, angy o4+ 0.004 in.)/min, whichever is greater or as agreed upon
supported completely and uniformly. between the user and manufacturer.

Note 3—It is recommended that the minimum fixed plate width be 9.4 Use crosshead movement as a measure of deformation.
equal to the sample width plus twice the thickness of the test sample. Thi§ an automatic recorder is not used, measure the deformation
should support the sample through the range of deformation and prevein increments no greater than 0.5 % of the original thickness of
draping or flexing displacement. the specimen. At each measurement, record the deformation

6.3 Movable Plate—The movable plate shall be of sufficient and the corresponding load.
thickness and strength to preclude any bending during loading. 9.5 Continue until a yield point is reached, or until the
It shall be parallel to the bottom fixed plate and attached to thenaximum acceptable deformation limit has been reached,
compression mechanism. A spherical loading block of thewhichever occurs first.
suspended, self-aligning type is recommended. The dimensions9.6 The test specimen then should be unloaded and removed
and shape of the top movable, plate shall depend on th&om the loading mechanism.
specimen dimensions and geometry. In general, both length 9.7 Repeat the preceding procedures until five specimens
and width of the top movable plate should each be at least 20 %re tested.
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10. Calculation Measure all distances for deformation or strain calculations

10.1 If an automatic recorder is not used, construct 4°m this point.
load-deformation curve from the incremental values obtained 10.2.1 If there is a compressive yield point (as Point Y in
in accordance with 9.4. Fig. 1), read the load and measure the specimen deformation
10.2 In atypical load-deformation curve (see Fig. 1) there iddistance B-D). Calculate the residual thickness of the speci-
a toe region, AC, that may not represent a property of thén€ns at various fixed Ioads in addition to the yield point.
material. It is an artifact caused by the alignment or seating ofollow this with a report that indicates the values of both yield
the specimen. If such a circumstance arises, in order to obta@d residual thickness at various loads. These results can be
correct values of such parameters as strain, yield point, etd@Ported in a graph or table.
this artifact must be compensated for to give the corrected zero 10.2.2 Calculate the compressive stress by dividing the load
point on the deformation axis. Using a straightedge, carefullyat the compressive yield point by the initial horizontal cross-
extend to the zero force line the steepest portion of théectional area of the specimen.
force-deflection or force-strain curve. This establishes the 10.3 The compressive stress with the corresponding com-
“zero deformation” or “zero strain” points (Point B in Fig. 1). pressive strain shall be plotted for each test.
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10.4 The compressive yield point shall be reported as the 11.1.6 The results of each specimen tested, plus the average
arithmetic mean and minimum of the five tests. of the compressive yield point of the TRM, if the TRM has a

Note 4—Not all geosynthetics exhibit a well-defined compressiveCOrm:)r(_:‘sswe yield point.
yield point. In such cases, if a compressive stress value is needed for 11.1.7 Date of test.
comparative purposes, use a strain value agreed upon between thell.1.8 Astatement of any unusual occurrences or departures
purchaser and the buyer. Such a value might be the point where there isftom the suggested procedures.
significant change in the slope of the stress-strain curve, as shown by the 11.1.9 Machine type and date of last certification.
two curves in Fig. 2.
12. Precision and Bias

11. Report 12.1 Precision—The precision of the procedure in this test
11.1 Report the following information: method is being evaluated.
11.1.1 The description of the type of TRM tested. 12.2 Bias—The value of the compressive yield point of
11.1.2 The lot or production unit represented. TRMs can be defined only in terms of a test method. When this
11.1.3 The dimensions of the test specimens. test method is the defining method, measurements of the

11.1.4 The test data, including: initial thickness, cross-compressive yield point have no bias.
sectional area, rate of deformation, and the deformations,

strains and corresponding stresses. 13. Keywords
11.1.5 Test curves expressing the compressive load (stress)13.1 compression; deformation; geocomposite; index test;
as a function of the deformation. yield point
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