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The Evaluations of Thermal Stability and Stress Crack Resistance of
Geomembranes with Surface Defects in the Landfill
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Dept. of Textile Eng., Chonnam National University
*Dept. of Civil Eng., Dongseo University
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ABSTRACT

Effects of surface defect on thermal stability and stress crack resistance of high density
polyethylene geomembranes in environmental conditions were examined by comparing the
mechanical properties, chemical resistance and failure times of geomembranes between defective
cases under different temperatures. Artificial surface defects were added to the surface of
geomembranes by scratch apparatus designed specially. The number of surface defects was
increased with the smaller size of scratch induced particles, and the more scratch addition
numbers at the shear rate of scratch induced mechanism, 100mm/min. The tensile strength were
decreased but the tensile strain was increased with the above conditions. In chemical resistance
of defective geomembranes, the tensile strength were decreased but the tensile strain was
increased with the longer immersion period and the higher temperature under the same scratch
induced conditions, Finally, failure times of defective geomembranes by ESCR test were shifted
to the shorter time ranges by increasing temperatures.
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Fig. 1. SEM photographs( X 100) of sandpapers for

scratching geomembranes surfaces
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Fig 2. SEM photographs( X 100) of sandpapers for scratching geomembranes surfaces
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Fig. 9. Schematic diagrams of deformations of

HDPE structure
(a) Ductile deformation (b) Brittle deformation
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