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Standard Test Method for

Determining Average Bonding Peel Strength Between the

Top and Bottom Layers of Needle-Punched Geosynthetic

Clay Liners *

This standard is issued under the fixed designation D 6496; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope other geotechnical engineering related material as an integral

1.1 This test method covers the laboratory determination oPart of a project, structure or system. D 4439

the average bonding strength between the top and bottom 3-1.2 geosynthetic clay linem—a manufactured hydraulic
layers of a sample of a geosynthetic clay liner (GCL). barrier consisting of clay bonded to a layer or layers of

1.2 The values in Sl units are to be regarded as the standargeosynthetic material(s). (Currently being balloted under D-35

The values in pound units are in parentheses for informationCommittee on Terminology)

1.3 This standard does not purport to address all of the4
safety concerns, if any, associated with its use. It is the ) )
responsibility of the user of this standard to establish appro- 4-1 The top and bottom layers of a geosynthetic clay liner

priate safety and health practices and determine the applicad'® 9ripped individually in tensile grips and pulled at a constant
bility of regulatory limitations prior to use. rate of extension by a tensile testing machine until the top and

bottom layers of the specimen separate. The average bonding

. Summary of Test Method

2. Referenced Documents peel strength of the test specimen can be calculated from
2.1 ASTM Standards: machine scales, dials, recording charts, or an interface com-
D 76 Specification for Tensile Testing Machines for Tex- PUter.

tiles?

D 123 Definitions of Terms Relating to Textifes 5. Significance ?nd Use
D 2905 Practice for Statements on Number of Specimens 5.1 The bonding strength test for the top and bottom layers
for Textile< of the geosynthetic clay liner is intended to be an index test. It

D 4439 Terminology for Geosynthetits is anticipated that the results of the test will be used to evaluate

D 4595 Test Method for Tensile Properties of Geotextilesth® quality of the bonding process.
by Wide-Width Strip Method 6. Apparatus

D 6072 Guide for Obtaining Samples of Geosynthetic Clay ) . . .
Liners3 6.1 Tensile Testing MachireA constant rate of extension

F 904 Comparison of Bond Strength or Ply Adhesion of (CRE) type of testing machine described in Specification D 76

Similar Laminates made from Flexible Materials shall be used with a minimum precision measuring capability
of 0.1 N/m (5.71x 107 Ibf/in).

3. Terminology 6.2 Clamps—The clamps shall be a minimum 25 by 100
3.1 Definitions: mm (1 by 4 in.) and with appropriate clamping power to

3.1.1 geosyntheticn—a product manufactured wholly or in Prévent slipping or crushing (damage). _
part from polymeric material used with soil, rock, earth, or 6-3 Die or Templatg100 by 200 mm£1 mm) (4 by 8in.).
6.4 Miscellaneousknives, razor, etc, as required.

1 This test method is under the jurisdiction of ASTM Committee D35 on 7. Test Speumen
Geosynthetics and is the direct responsibility of Subcommittee D35.04 on Geosyn- 7,1 The sample received at the testing laboratory should be

thetic Clay Liners. . . L .
Current edition approved March 10, 2003. Published March 2003, Originally " Safisfactory condition and representative of the product
approved in 1999. Last previous edition approved in 1999 as D 6496—99. manufactured or delivered to a site, or both.
2 Annual Book of ASTM Standardgol 07.01. 7.2 The size of the die or template for cutting specimens is
3 Annual Book of ASTM Standardéol 04.09. 100 by 200 mm (4 by 8 in.).

4 Annual Book of ASTM Standardgol 15.09.
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7.3 The loss of clay during the specimen cutting process Note 1—If significant elongation of the geotextile continues after 50
should have no bearing on the results of the test. mm (2 in.) a_dditional grip peel_ing_of the GCL, the recording interval
7.4 A minimum of five test specimens should be cut fromshc_)uld be gdjusted. T_he recgrdmg mterv_al should correspond to 200 mm
the laboratory sample such that they are representative of tfg ") °f 9P separation during the peeling of the GCL.
entire roll width. All specimens should be parallel to the 9-4.1 Readings of force and time shall be taken at a

machine direction. minimum rate of 20 readings per second.
9.4.2 If a specimen slips in the jaws, or if for any reason
8. Conditioning attributable to faulty operation the results falls significantly
8.1 The test specimen shall be tested as received. below the average for the set of specimens, discard the results
and test another specimen. Continue until the required number
9. Procedure of readings have been taken.

9.1 Obtain SpecimersUsing the die, or template and .
10. Calculation

razor, and other necessary apparatus, carefully cut from the )
laboratory sample five test specimens. The five specimens 10-1 Bonding Peel StrengthCalculate the bond strength of
should be randomly selected from locations on the sample, bifdividual specimens; that is, the average force to cause a
should be distributed across the sample. All specimens shoufPecimen to separate expressed in N (Ibf.) of width, using the
be cut parallel to the machine direction. Using a knife or razorfollowing equation:
separate the top and bottom layer of the GCL for the first-50 oy = FpyfWe [€))
3mm (2=+ 0.1 in.). ]

9.2 Machine Set-Up ConditionsAdjust the distance be- Where:
tween the clamps at the start of the test tat5@ mm (2+ 0.1 o

in.). Set the CRE at 300 mm/min. (12 in./min.). Fava

9.3 Insertion of Specimen in ClampsMount the specimen specified specimen width. m (in.).

centrally in the clamps. The specimen must be visually - : )
observed above the clamp. The specimen length in the machirllgtt%zbc')a‘r\]/;rn??)ei?r;gg?g;eg: Sézehngg?gﬁ;i%? the calcu

direction must be parallel to the direction of application of

force. Qayg = (@ T ap ++ - -+ a,5)/5 2)
9.4 Measurement of Bonding Peel StrengiStart the ten- e:

sile testing machine. This is cons_idered the start of the peel tes&fn = calculated average bond strength for specimen,

and represents zero grip separation. Take readings of force and N/m (Ibf/in.) and

time starting from 50 mm (2 in.) of grip separation until 250 Yavg average bond strength of the GCL, N/m (Ibf/in.)

mm (10 in.) of grip separation. The average recorded peeling

force of the GCL over of 200 mm (8 in.) of grip separation is 11. Report

required and will signify a complete test of the specimen. (See 11.1 Report the following information on bonding peel

Fig. 1). strength of GCL's:

bonding peel strength, N/m (Ibf/in.) of width,
observed average force over a grip separation of 50
mm (2 in.) to 250 (10 in.), N (Ibf), and

50 MM OF TOP GEOTEXTILE

50 MM OF BOTTOM GEOTEXTILE
FIG. 1 Measurement of Bonding Peel Strength



A8y D 6496 — 03
“afl

11.1.1 All specimen values and average bonding peel2. Precision and Bias

strength/unit width to the nearest 0.1 N/m (52110 Ibf/in), - - o
11.1.2 If requested, the standard deviation, coefiicient of 12.1 Precision—The precision of the procedure in this test

S method for measuring the bonding strength of the top and
variation, or both, bottom | f thetic clav liner is beina determined
11.1.3 Sample identification (for example, sample no., roll ottom fayers of a geosyntnetic clay iner 1S being determined.

no., or other traceable identifier), 12.2 Bias—The procedure in this test method for measuring
11.1.4 Type of GCL tested, the bonding strength of the top and bottom layers of a
11.1.5 Full scale force range used for testing, geosynthetic clay liner has no bias because the value of the

11.1.6 A statement of any departure from the suggestetionding strength of a geosynthetic clay liner is defined only in
testing procedures so that the results can be evaluated and ustitf terms of this test method.

11.1.7 Note any cause or need for testing additional speci-
mens due to rupture of the geotextile(s) during test, damage 3. Keywords
specimen from the grips, etc.,

11.2 Identification of testing agency, person performing th
test, date of test and client or project identification, and

Ei 13.1 clay; bonding strength; geosynthetic; geosynthetic clay
iner
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