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Slippage Solution of Gas Pressure Distribution in
the Process of Landfill Gas Seepage

XUE Qiang', FENG Xiating', LIANG Bing’
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Science,
Wuhan 430071, P. R. China;
2. Department of Mechanics and Engineering Sciences, Liaoning Technical University,

Fuxin, Liaoning 123000,P.R . China)

Abstract: A mathematical model of landfill gas migration was established under presumption of the
effect of gas slippage. The slippage solutions to the nonlinear mathematical model were accomplished
by the perturbation and integral transformation method. The distribution law of gas pressure in landfill
site was presented under the conditions of considering and neglecting slippage effect. Sensitivity of the
model input parameters was analyzed. The model solutions were compared to observation values. Re-
sults show that gas slippage effect has a large impact on gas pressure distribution. Landfill gas pres-
sure and pressure gradient considering slippage effect is lower than that neglecting slippage effect,
with reasonable agreement between model solution and measured data. It makes clear that the differ-
ence between considering and neglecting slippage effect is obvious and the effects of coupling cannot
be ignored. The theoretical basis is provided for engineering design of security control and decision
making of gas exploitation in landfill site. The solutions give scientific foundation to analyzing well
test data in the process of low permeability oil gas reservoir exploitation.

Key words: landfill gas; gas slippage effect; mathematical model ; perturbation method; slippage solw

tion



