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Standard Test Method for
Determining Stiffness of Geosynthetics Used as Turf
Reinforcement Mats (TRM’s) *

This standard is issued under the fixed designation D 6575; 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 3.1.2.1 general, adj—resistance to bending.
1.1 This test method is described for determining the 3:-1.2.2Discussior-Resistance to bending or *flexural ri-
1

(TRM). 91b. 3 _ _
1.2 The method is applicable to TRMs of any fiber content 3.1.2.3 specific, adi-the couple on either end of a sample
and any number of components. of unit width bent into unit curvature in the absence of any

1.3 This standard does not purport to address all of thetension. , .
safety concerns, if any, associated with its use. It is the 3.1.2.4Discussior—The methods measure the bending

responsibility of the user of this standard to establish approJ€ngth. Flexural rigidity is calculated directly by multiplying
priate safety and health practices and determine the applicath€ cube of the bending length by the weight per unit area (see

bility of regulatory limitations prior to use. 3.1.13). _ .
3.1.3 stiffness, a-resistance to bending.
2. Referenced Documents 3.2 Definitions—For definitions of other textile or geosyn-
2.1 ASTM Standards: thetic terms used in this test method, refer to Terminologies
D 123 Terminology Relating to Textilés D 123 and D 4439.

D 1776 Practice for Conditioning Textiles for Testing —
D 4354 Practice for Sampling of Geosynthetics for Testing 4. Significance a”d, Use .
D 4439 Terminology for Geotextilés 4.1 In general this test method is adapted from tests devel-

D 5261 Test Method for Measuring Mass per Unit Area ofoped for woven fabrics (previously designated as D 1388).

Geotextiled 4.2 The cantilever test method may not be suitable for
2.2 Federal Standards: testing products that are very limp or have a marked tendency
CCC-T-191b Textile Test Methods No. 5206.2 to curl or twist at a cut edge.

3. Terminology Cantilever Method

3.1 Definitions of Terms Specific to This Standard: 5. Summary of Method

3.1.1 bending length, n 5.1 A specimen of the TRM is slid in a direction parallel to

8.1.1.1 ggnera_l, ad{-a measure Of the_ interaction between its long dimension, so that its end projects from the edge of a
geosynthepc weight and gepsynthetlc st|ffne_ss as show_n by ﬂ}‘?orizontal surface. The length of overhang is measured when
way in which a geosynthetic bends under its own weight. It[

. . : he tip of the test specimen is depressed under its own weight
reflects the stiffness of a geosy_nthetlc when bent in one planl% the point where the line joining the tip to the edge of the
unadir {hzegfsrgjsgifo?;_agg' d?nn;I1IasnStr:weiscgglre)z%nderr:pzfsc:i?npees.s platform makes an angle of 41.5° with the horizontal. One half
in Federal Specification CCC-T-191b. of this length is the bending length of the specimen. The cube

3.1.1.3 specific, adi—the cube root of the ratio of the of this quantity multiplied by the weight per unit area of the

f | Tigiditv to th i geosynthetic is the flexural rigidity.
exural ngidity to theé mass per unit area. 5.2 This test method is known also as the Single Cantilever

3.1.2 flexural rigidity, rnt Test

] ) o ) 6. Apparatus
1 This test method is under the jurisdiction of ASTM Committee D35 on

Geosynthetics and is the direct responsibility of Subcommittee D35.05 on Geosyn- 6.1 Stiffness Testehaving the following parts:

thetic Erosion Control. . 6.1.1 Horizontal Platform with a minimum area of 18 by 12
Eurrent edition approved July 10, 2000. Published October 2000. in. (457_2 by 304.8 mm) and having a smooth low-friction, flat
Annual Book of ASTM Standardgol. 07.01. . K .
3 Annual Book of ASTM Standardéol 04.09. surface such as polished metal or plastic. A leveling bubble

4 Available from the Superintendent of Documents, US Government PrintingShall be incorporated in the platform, or be available for
Office, Washington, DC 20402..
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verification that the horizontal platform is level. 9.5 Determine the mass per unit area of the geosynthetic
6.1.2 Indicator, inclined at an angle of 41.5° below the according to [see Text Method D 5261].
plane of the platform surface. 10. Calculation

6.1.3 Weight consisting of a metal bar not less than 4 by 18
in. (101.6 by 457.2 mm) by abodt in. (3 mm) thick.

6.1.4 Scale and Pointerto measure the length of the
overhang.

10.1 Unless otherwise specified, average the four readings
obtained from all the specimens cut parallel to the machine
direction. Do the same for those cut parallel to the cross-
machine direction. In some cases it may be of interest to
7. Conditioning differentiate between the sides of the geosynthetic by averaging

7.1 For tests made as directed in 9.1-9.5, bring the specjl'0se readings made with the face side up separately from

mens to a moisture equilibrium in the atmosphere for testing0Se With the reverse side up. If this is done, s“pecify the
TRMs, that is a temperature of 2 2°C (70 = 4°F) and direction of bending. Call these averages the “length of

relative humidity of 60+ 10 %. overhang,” and express them in Cm. Calculate the bending
length,c, in centimeters, and the flexural rigidi, in mg/cm
8. Selection and Preparation of Specimens by Eq 1 and 2:
8.1 Cuttest specimens 4 by 18 in. (101.6 by 457.2 mm). Cut Bending lengthe = 0/2 1)

four specimens with the long direction parallel to the machine \yhereL, = the length of overhang, cm.
direction and four with the long direction parallel to the o . .
transverse (or cross-machine) direction. If the geosynthetic is Flexural rigidity, G = W (0/2° = Wx ¢ @

not uniform or a higher degree of precision is required, more whereW = weight per unit area, mg/cin

may be te.Sted' .Vary cutting t.he specimens in Suc_h a way that Note 2—To obtain the weight in mg/cf multiply ozlyc? by 3.39.

the maCh'r_]e d,'reCt'On SPeC'me“S do not Com&_un th_e S{iml(—gederal Specification CCC-T-191b gives flexural rigidity in in.-Ib. To
machine direction yarns/filaments for the machine directiononvert in.-Ib to mg-cm, multiply by 1.1% 10F.

tests and cut the cross-machine direction specimens so that

separate cross-machine direction yarns/filaments are containéd. Report

in each. Avoid selvages, end pieces, and creased or folded11.1 Report to three significant figures the flexural rigidity
places, and handle the specimens as little as possible. of the machine direction and cross-machine direction sepa-

Note 1—Some TRMs are constructed from several component mate[ately' It an over-all average figure for the geosynthetic is

rials and sample preparation must be performed in such a way as tgduired, calculate the geometric mean of these two values by
maintain the structural integrity of the product. Procedures found to bdq 3:
successful for cutting test specimens from TRMs include the use of hot

knives to seal the edges and the use of bags and slip covers to keep all
components together during sample preparation. The method of CuanNhere:

G= (GMDGCD)JJZ (3)

the specimen should be included in the report. G, = over-all flexural rigidity,
9. Procedure Gup = machine direction flexural rigidity, and
' = cross-machine flexural rigidity.
9.1 Make tests on conditioned specimens in the standarc?CD N . gy
atmosphere for testing. 12. Precision and Bias

9.2 Set the tester on a table or bench so that the horizontal 12.1 Lack of well-defined units of stiffness makes it impos-
platform and inclined reference lines are at eye level. Adjusskible to give a reliable estimate of the bias of this test method.
the platform so that it is horizontal as indicated by the levelinglt has been shown to give excellent correlation with a purely
bubble. subjective evaluation obtained by feeling samples for several

9.3 Place a specimen on the platform with the weight on topanges of geosynthetics of widely differing stiffness; however,
of it so that the leading edges coincide. Holding weight in ait is to be expected that inversions may exist in such a
horizontal plane, slide the specimen and weight slowly andomparison. It has been found that differences in flexural
steadily until the leading edges project beyond the edge of thegidity of about 10 % can just be detected subjectively, and
platform. With the eye in a position so that the two inclinedthat this is about the limit of reliability of stiffness test results.
lines of the tendency to twist, take the reference point at thét also has been found that results obtained by different
center of the leading edge. Do not measure specimens thaperators in different laboratories are as reproducible as those
twist more than 45°. Read the length of overhang from theobtained by different operators within one laboratory. The

scale to the nearest 1 mm. inherent stiffness of a geosynthetic may change depending
9.4 Take four readings from each specimen, with each sideemperature (or moisture-content if a biodegradable component
up, first at one end and then the other. is present.)
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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, at the address shown below.
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