Designation: D6241 - 14

Standard Test Method for

Static Puncture Strength of Geotextiles and Geotextile-
Related Products Using a 50-mm Probe’

This standard 15 ==ped wnder the fixed designatos DERL; the menber immediasichs following the desigmation indiciies the vear of
original adopiiom or, imthe cirse of revision, the year of kst revision. & number in parentheses indicmes the year of kst reappronal. &
sappereerpd epilon Ceb indicines an editormal change sanee the Fasl sevision or pEipproval,

1. Scope

1.1 This test method is an index test used 1o measure the
force required o punciure a geclextibe and geotextibe-related
products, The relatively large size of the plunger provides a
multidirectionzl force on the geotextile.

1.2 The values stated in 51 units are 1w be regarded as the
standard, The values given in parentheses are for information
ol y.

1.3 This stondard does ot parport o address all of the
sfery covcerns, §F any, assoctated with s oaese, I 05 the
responsibilivy af the wier of this sandard ro exialblish appro-
Periate safery and health praciices and determine the applica-
Ility of regulatory lmitations prior o nse.

2, Referenced Documents

2.1 ASTM Standards:"

DTevieM Specification Tor Tensile Testing Machines for
Textiles

I 23 Terminology Relating mo Textiles

D776 Practice for Conditioning and Testing Textiles

¥ ER3 Test Method for CER (California Bearing Ratio) of
Laboraiory-Compacied Soils

1354 Practice for Sampling of Geosynthetics and Rolled
Erosion Control Producis{RECPs) for Testing

DH53%9 Terminology for Geosynthetics

E&O Practice for Conducting an Interlaboratory Study to
Diztermine the Precision of a Test Method

Meme |=—Test Methed D8ES describes o mold {CBRE maold) that can be
wsed for this test methe,

3. Terminology

30 Definons—For definitions of other texile terms used
in this test method, refer 1o Terminology D123, For definitions

Thes ket mcthed is wnder e jurisdiction of ASTM Cammintes TS on
Geosynihetics is the direct respoasibility of Subcommaies D350 on Mechanical
Propenies

Currenl editsom appeoval luly 1, 3014 Pullshed luly D04, Chigarlly sppeoved
im 1998, Last previoms edilion approved in 3008 o D624 - 04300900 DO4:
LI ISV ] -4,

* For neferenced ASTM standanls, vis® the ASTM wehsite. wwooastmorg, o
ooncart ASTM Cusiomer Service &t serviced asimeorg. For Annual Fock of ASTH
Feonedpras volisn: inlk
thar ASTM wehsite,

relier b0 the stamdiaed s Docusien] Susiscry paps o

of other terms relating w0 geosynthetics used in this fest
method, refer o Terminology [4439,

3.2 Defindvions of Terns Specific to This Stndard:

XX atmosieere for lesting peotextiles, n—air maintained at
a relative humidiey of 300w 70 % and a emperaire of 21 £
2°C (70 * 4°F).

322 geotenile, n—a permeable geosynthetic composed
spdely of extiles.

323 punctwre resistonee, n—the inherent resisting mecha-
misim of the test specimen o the failure by a penerating or
punciuring ohject.

4. summary of Test Method

4.0 A test specimen is clamped withour ension between
circular plates and secured in a tensile or compression testing
machine, or both. A force is exerted against the center of the
unsupported portion of the est specimen by a steel plunger
attached to the load indicator uniil mpture occurs, The maxi-
mum force is the value of puncture strength.

5. Significance and Use

5.1 This test method for defermining the punciure strength
of geotextiles is o be used by the industry as an index of
puncture strengih. The use of this test method i= o establish an
index value by providing stondord critena and a basis for
uniform reporting.

5.2 This test method 15 considered satisfactory for nccep-
tance testing of commercial shipments of geotextiles.

53 In case of a dispute arising from differences in reporied
test resulls when using this test method for acceptance testing
of commercial shipments, the purchaser and the supplier
should conduct comparative tests o determine it there 15 a
stutistical bins between their leboratories. Competent statistical
pxsistance 15 recommended for the investgation of bias, Az a
minimum, the two parties shoukd ke a group of st speci-
miens that are as homogeneous as possible and that are from a
lor of the tvpe in question, The est specimens ten should be
randomly assigned m egqual oumbers 0 eoch laboratory for
testing, The average results from the two laboraories should be
compared using Student’s t-test for unpaired data and an
accepiable probability kevel chosen by the two parties before

Ccgrengl 8 ASTM inlemabonal, 100 Bar Harbeor Dram, 00 Bl CT00, Woest Conshohockes, P TRAZT-7R58. Lintisd Strles
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the testing is begun, If a bias is found, either its cause must be
found and corrected, or the purchaser amd the supplier musg
agree o interpret future test resulis in the light of the known
hvias.

5.4 This rest method is not applicable o materials that are
manufactured in sizes that are wo small o be placed into the
fest apparatus in aceordance with the procedures in this nest
method, Furthermore, it is not appropriate to separate plies of
a geosynthetic or geocomposite for use in this test method,

f. Apparatus

G0 Tesring Machine, must be constani-rate-of exiension
(CRE)} type, with awtographic recorder conforming o the
requirement of Specification DTEDTEM.

6.2 Plunger with a Aat diameter of 50 = 1 mim with a radial
edge of 2.5 = (L5 mm. See Fig. 1.

6.3 Clamping Apparaius, consisting of concentric plates
with an internal diameter of 150 mm (5.9 in), capable of
clamping the test specimen without slippage (limit slippage of
iest specimen to 5 mm). The external diameter is suggesied to
be 250 mm (9.8 in.). The diameter of the holes used for

Shaft for mounting
in press

securing the ring clamp assemblage is suggested o be 11 mim
(06 i) omed equally spoced at a diameter of 220 mom (8.7 in.).
The surloces of thess plates can consist of grooves with nubber
Cerings or coarse sandpaper bonded onto opposing surfaces, It
i5 suggested that 9.5-mm (3%8-in.) boliz be welded 1w the
bt plate so that the wp plate can be placed over the bolis
and nuts ensily tightened. A guide block may be used o help
seat the matenial being clamped. Other clamps that eliminote
slippage are poceptable. See Figo 2 and Fig. 3.

7. Bampling

T Lor Sample—In the absence of other puidelines, divide
the product into lois and fake lot samples a=s specibed in
Proctice 4354,

1.2 Laboraiory Saomple—Consider the onits in the lot
sample as the units in the laboratory sample. For the laboratory
sample, take a full widih sample of sufficient length along the
selvage or edge of the mll so that the requiremenis of 7.3
through 7.5.2 can be met. Exclude the inner and outer wraps of
the rell or any material containing folds, crushed areas, or other
distortions not represeniative of the sample lot.
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FIG. 2 Typical Arrangement Tor Test on Tensile Testing Machine (Method A)

1.5 Femove test specimens from the laboratory sample inoa T4 Tesr Specimens—From each unit in the laboratory
rundomly distributed pattern across the width with no specimen sample, cut the specimens =0 that the edge of specimen will
taken nearer the selvage of fabric edge than 1720 of the fabric  extend bevond the edge of the clamp by 10 mm (0.3% in.) in all
width or 150 mm {6 in.), whichever 1= the smaller, unless  directions.
ptherwise specified,
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FIG. 3 Typical Arrangement for Test on Compression Testing Machine (Mathod B)

1.5 Number of Specintens—Unless otherwise agreed upon,
as when provided in an applicable material specification, take
a number of fest specimens per leboratory sample such that the
u=er may expect af the 95 % probability level that the test result
15 not more than 50 % of the avernge above or below the true
average of sample. Determing the number of specimens per
sample as tollows:

1501 Heliahle Estimate of v—When there i= a relinble
estimate of v based vpon exensive past records Tor similar
materials tested m the vser's laboratory o directed in this st
method, caleulate the regquired nomber of specimens o fol-
loaws:

no= A3 il

number of test specimens (rounded uwpward o 3 whole
number},

reliable estimate of the cocfficiemt of varation for
individual observations on similar materials in the user's
laboratory under conditions of single-operation
procision, %,

the wvalue of Stodent’s ¢ one-zsided limits, a 95 %
profabality level, and the degrees of freedom, associated
with the estimate of v, and
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A = 50% of the average, the value of the allowable
sariation,

1.5.2 No Reliable Estimare of v—When there is no reliable
catimate of v for the vser's laboratory, the eguation given in
750 should not be wsed directly. Instead, specify the fixed
number {10} of specimens. The number of specimens 15
cileulated vsing v = 9.5 % of the average, These values for v
are somewhat larger than vswally found in practice. When a
relisble estimate of v for the user’s laboraiory becomes
available, the squation given in 7.5.1 usually will reguire fewer
than the fxed number of specimens,

Mome Ze=If the malerial to be tested is known to hove different
characteristics on the two sides, for example, physical chamclerisiics of as
i pimsequence of the manulaciuring process, hen e comglete test shall
b carmved ol separately o each Faoo

i, Conditioning

8.1 Bring the specimens to mosture equilibrivm in the
atmosphere lor testing geotextles, Equilibriom is considered
have heen reached when the increase in mass of the specimen
in successive weightings made at intervals of not less than 2 h
does not exceed (L1 % of the mass of the specimen, In general
practice, the industry approaches equilibrium from the “as
received” side.

More 3—I1 15 recogmized hal in pracios peolestiles meteriaks Ire-
quently e nor welghted o depsrmine when moisture equilibrivm has
been reached. While such & procedure canmot be accepied in cases of
dispuse, i may he sufficient in reaine resting o expose the moerial oo the
stanclord ammasphere far sesting for o reasonable perind of time hefore the
specimers are lested. At least 24 h has been found acceptable in mps
cases, However, certain libers may exhibal slow mossbore egqualization
rabes froan the a8 received”™ wel side. When this 13 Known, a precondi-
tiomimg cyche, as describex] in Practce DIT76, may be agreed apon
between contraciual parics,

9, Procedure

9.1 Select the load range of the tensile testing machine such
that the rupiure ocours between 10 and 90 % of the full-scale
T,

4.2 Center and secure the test specimen between the holding
platzs ensuring that the test specimen extends o or beyond the
puter edges of the clomping plates,

0.3 Mark the test specimen along the inside circumference
of the holding container. This allows for a measurement of
potential slippage of the specimen.

9.4 If slippage greater than 5 mm 15 observed, the et on
that specimen should be discarded and a new specimen should
be obtained.

0.5 Testat o mochine speed of 50 mmdmim (approximately 2
inSmin until the puncture rod completely miplures the est
specimen. Fead the punciure strength and displacement from
the greatest force registered on the recording instrument during
the test. For the esting of composite gestextiles, there may be
a double peak, IF 3o, the inital value should be reported even
if the second peak is higher than the first one.

10, Caleulation

11 Calculate the average of the punciure sirength for all
test results as read divectly from the recording instruiment,

11, Repori

I1.1 State that the material was tested in accordance with
Test Method Da241, State the manner in which the specimens
were comditioned, Descrbe the material or product sample and
the method of sampling wsed,

11.2 Beport the following information;

11.2.1 The method of holding the est specimen in the
clamping device,

11.2.2 The average punclure srength of the specimens
tested,

11,23 The variation of data within each group of speci-
ITHETS,

11,24 The variation, if any, from the described est method.

11,3 Upon request, the graph of plunger force versus dis-
placeiment, A typical graph is given in Fig, 4,

12, Precision and Bias

12.1 Precision,

12.1.1 Interlaboratory Testing  Programs—An  inler-
laboratory testing program (IL5) wos performed in 2003, The
design of the experiment, similar 1o that of Practice Eq%1, A
270-g/m” {B-0z/sy) needle-punched nonwoven geotextile and a
540-g/m® (16-0zfsy} needle-punched nonwoven geotextile
were circulated o eight laboratories,

12.1.2 Test Besulis—The precision information is presented
im Table 1 for the four materals. The average values listed for
the strength test results are in units of N (lbs).

122 Bias—The procedure in this test method for measuring
the static puncture strength of geotexitiles using a 50-mm probe
his no bias becanse the values of punciure strength can only be
defined in terms of a test method.
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TABLE 1 Precision

Aarage 85 % Confidanca 55 % Conlidencs
Maiarial Furnciuna Hepeatabiliby Faproducinl iy
Etrengih Lim# Limit
{B-oaieg) I04E (584 1.3 g3
Marmawsn
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{1 B-oEEy) TAES (1633 103 15.4
BT TN
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