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The influence of geomembrane liner on the stability of landfill at different ages
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Abstract During the landfilling and operation of MSW landfills, the shear strength of waste soil will change
with age. The specifications and parameters of geomembrane as the intermediate liner will also directly affect
landfill stability. Aiming at three different specifications of HDPE geomembrane liners, such as salient point,
textured and smooth, combined with indoor soil-geomembrane interface shear test and numerical simulation, the
influence of HDPE geomembrane as an intermediate liner on the stability of landfill was analyzed. The results
showed that with the increase in landfill age, the biodegradation continued, the fiber content of waste soil
decreased, and the particle content of waste residue increased, resulting in the decrease of soil-film interface
cohesion and the increase of internal friction angle. Compared with clay cover, HDPE geomembrane can
effectively restrain the bottom displacement of landfill. Combining with the engineering example, the absolute
value of the bottom displacement of the waste landfill decreases from 0.084 m of the clay coating cover to
0.073 m of the geomembrane coating cover. Compared with clay cover, the overall stability safety factor
increases by 28% (salient point), 30% (textured) and 18.5% (smooth), respectively. HDPE geomembrane can
delay the penetration of landfill slip towards the middle and deep of landfill and block the formation of slip zone.
The results of this study provide a reference for landfill design and site engineering safety evaluation.

Keywords MSW landfill; stability; age; HDPE geomembrane; soil-geomembrane interface shear
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