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Table 1 Physical and mechanical properties of HDPE geomembrane
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Fig.1 Simulation of different kinds of damage HDPE geomembrane
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Fig.2 Tension load against tension strain of damaged and undamaged HDPE geomembrane samples
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Table 2 Comparison of tensile test results of HDPE geomembrane samples under different kinds of damage
x T g, el E
/mm’ / N mm™! /% /% /MPa
1# 100 x 50 40.3 16 > 700 670
2% 50 x 50 39.7 20 > 700 790
4* 50 x 50 39.0 16 82 460
5% 50 x 50 @#52.5mm 40 mm 24 mm 39.0 14 90 500
6" 50 x 200 43.2 22 650 380
7* 50 x 50 @1.0mm 45mm  25mm 38.0 12 44 670
g 50 % 50 @1.0mm 25 mm 12 mm 40.0 3 5 330
33 mm
9# 50 x 50 @1.0mm 2 28 mm 13 mm 37.4 21 85 470
11* 100 x 50 @1.0mm 2 30 mm 15 mm 37.4 20 70 480
2% 100 x 200 8 @1.0mm 8 37.3 18 72 410
17* 50 x 200 8 @1.0mm 8 38.5 26 86 500
1.1 HDPE
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Table 3 Two groups of model parameters
/a° / kgpnr3 /Y:lm / Nfr‘i‘rl’l /l\fpa L/ Lo En/ep /eff/; /5(72 e/H
M3 45 800 0.017 0.575 870 1/70 1 N=80 16 215 0
M4 45 800 0.017 0.575 870 1/70 1 N=80 16 215 0.012
2.2
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Fig.4 Comparison of stratified settlement of undamaged geomembrane M3 and damaged geomembrane M4 burial regions
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Effect of damage on mechanical behavior of HDPE geomembrane
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Abstract For investigation of the failure mechanism of the HDPE geomembrane on the slope of a newly constructed
landfill which is related to a series of small boreholes during the construction tensile tests and geotechnical centrifuge
model tests are carried out on the intact and damaged HDPE geomembranes as well as their simulants. Four kinds of
damages to the HDPE geomembrane are simulated by folding of the membranes drilling of holes through the membranes

and combination of boreholes and defects remaining on the edge of the samples. It is found from the tensile tests that

when the tension load of the damaged geomembrane reaches its ultimate value the load drops abruptly and that the
development of the tension strain concentrates in damaged parts. As a result the ultimate ratio of elongation of the
damaged HDPE geomembrane is much less than that of the intact HDPE geomembrane only about one-tenth. Two
preliminary centrifuge tests show that under the large MSW settlement condition holes on the simulant geomembrane at
the top of the slope move a certain distance from their original positions downward the lined slope their diameters enlarge
twice and silicone glue begins to be detached from the geomembrane registering an impending rupture of the damaged

geomembrane .

Key words waste landfill HPDE geomembrane municipal solid waste MSW  tensile test ultimate ratio of

elongation damage geotechnical centrifuge model test





