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A Study on the Interface Shear Strength of HDPE Textured Geomembrane
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ABSTRACT : This paper evaluates the interface shear strength of HDPE textured geomembrane. The interface shear strength between
textured geomembrane and marl, and textured geomembrane and woven geotextile were measured; and the smooth geomembrane was
used to evaluate the effect of “texture” on the interface shear strength. The interface shear strength was measured using a large direct
shear testing device under several conditions including the presence of water, and the normal stresses that were 12, 24, 45, 100, 500,
and 1,000 kPa. From testing results, it was found that there was meaningful reduction in the interface shear strength in the presence
of water, but the effect of normal stress was not clear. The interface shear strength was measured to be significantly different for
smooth geomembrane, whose strength was measured to be as small as half that of the textured geomembrane.
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Fig. 1. Surface of tested geosynthetics

Table 1. Properties of HDPE textured geomembrane

Property Unit Test method Value
Density g/em’ ASTM D792-08 (2008) 0.946 (+ 0.004)

Water permeability m’/m’day AFNOR EN 14150 (2006) <10°
Tensile strength at yield N/mm 25
Elongation at yield % 12

ASTM D638-08 (2008) (type 5)

Tensile strength at break N/mm 46
Elongation at break % 800
Tear resistance N ASTM D1004-08 (2008) 202

Puncture resistance N ASTM D4833-07 (2007) 4,000
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Table 2. Index properties of Saudi Arabian marl (Ras AL Khair,
Saudi Arabia)

Index property Value
Gs 2.73

Cu 2.293

C, 1.241
USCS Classification SP
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Fig. 3. Large direct shear testing machine
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Fig. 4. Shear stress — displacement curve at the interface between textured geomembrane and marl under dry condition
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Fig. 5. Shear stress — displacement curve at the interface between textured geomembrane and marl under wet condition
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Fig. 6. Interface shear strength failure envelope of textured geomembrane and marl

Table 3. Interface friction angle and adhesion between textured geomembrane and marl

Dry condition Wet condition
Low normal stress High normal stress Low normal stress High normal stress
Interface friction angle (°) 28.4 31.9 27.8 29.1
Interface adhesion (kPa) 35 0.0 0.0 0.0
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Fig. 8. Shear stress — displacement curve at the interface between textured geomembrane and woven geotextile under wet condition

Table 4. Interface friction angle and adhesion between geomembrane and woven geotextile

Dry condition Wet condition
Low stress High stress Low stress High stress
Textured Smooth Textured Smooth Textured Smooth Textured Smooth

Interface friction angle (°) 30.1 144 26.4 149 26.0 13.0 24.8 12.7

Interface adhesion (kPa) 5.9 1.9 0 0 6.4 1.6 0 0
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Fig. 9. Shear stress — displacement curve at the interface between smooth geomembrane and woven geotextile under dry condition
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Fig. 10. Shear stress — displacement curve at the interface between smooth geomembrane and woven geotextile under wet condition
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