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Interface property between sand and reinforced geomembrane

GAO Jun-li, ZHANG Meng-xi, ZHANG Wen-jie
(Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: Interface instability between HDPE geomembrane and sand is a main reason for landfill structural failure on lining
interface. Though frictional coefficient of textured geomembrane is large, it is easy to be splited by the huge tension force
accumulated on the landfill lined slope, or to be weared and teared. A novel concept of reinforced HDPE geomembrane is proposed. A
series of direct shear tests were carried out to investigate interfacial characteristics and stress mechanism under different normal
stresses and spaces of reinforcement. Comparison was made between stress-strain relationship and strength property of reinforced
geomembrane, smooth geomembrane and textured geomembrane. It was shown that cohesion of strip geomembrane was increased,
internal frictional angle was reduced, while both of lump geomembrane were increased considerately. Along with decreasement of
space, cohesion of reinforced geomembrane added. However there is a gradual reduction of internal frictional angle when it exceeds a
specific value. Compared with smooth geomembrane and textured geomembrane, reinforced geomembrane, as is a new kind of
geosynthetics, not only has a higher interface shear strength with sand, but also has a better rupture strength.
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Fig.1 Typical three-dimensional reinforced
geomembrane schemes
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Fig.2 Large scale direct shear- pullout apparatus
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Table 1 Grain size distribution of sand
WikikifE/mm - 10~5 5~2 2~0.5 0.5~025 <0.25
WORLLTC/ %o 3.45 14.93 52.47 2235 6.90
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Table 2 Physical index of geomembrane
TR ERE e NERE ARG WiERSREE  JEAR S IR
%M /mm /(gem®) /(N/mm) /(N/mm) K%/% /%
Jei 1.5 0.939 22 40 12 700
K& 1.5 0.939 22 16 12 100
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Fig.3 Experimental schemes for reinforcement (unit: mm)
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Table 3 Experimental cases

TH iliEe] [ IS M)
/mm /% /kPa

SM 50, 100, 150, 200, 300, 400

™
RM-1-S 7.50 100, 200, 300, 400
RM-2-S 80 15.00 100, 200, 300, 400
RM-3-S 60 22.50 100, 200, 300, 400
RM-1-L 2.25 50, 100,150, 200
RM-2-L 80 4.50 50, 100,150, 200
RM-3-L 60 6.75 50, 100,150, 200
RM-4-L 40 9.00 50, 100,150, 200
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Fig.4 Test specimen preparation
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Fig.5 Shear stress-displacement curves of strip
reinforcement geomembrane
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Fig.6 Shear stress-displacement curves of lump
reinforcement geomembrane
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Table 4 Strength parameters of interfaces

Tw ¢/kPa 0/C) R

SM 633 24.53 0.9949

™ 38.78 19.62 0.999 2
RM-1-S 26.74 17.86 0.9843
RM-2-S 27.58 18.64 0.9828
RM-3-S 34.42 19.19 0.999 3
RM-1-L 11.54 26.80 0.9897
RM-2-L 16.12 2836 0.999 6
RM-3-L 21.23 28.18 0.9940
RM-4-L 3321 26.08 0.999 1
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