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Abstract 

 

Landfill gas (LFG) emission and explosion, leachate leakage and diffusion, 

deformation and stability are the main concerns in municipal solid waste (MSW) 

landfills recently. These problems are closely related to the migration and blocking 

of leachate and LFG. In this study, two-dimensional LFG flow analytical models 

are developed for layered landfills with horizontal or combined LFG collection 

systems. An optimized design method is also proposed accordingly. Moreover, an 

axisymmetric numerical model incorporating MSW compression and leachate 

recirculation is established to describe the transient LFG flow in bioreactor landfills. 

The saturated-unsaturated leachate migration under different recirculation systems 

is also investigated using 3D numerical models. Some design parameters of leachate 

recirculation are evaluated and design guidelines for engineering application are 

proposed. The results show that it is important to keep a balance between the 

acceleration of landfill stability and the recovery efficiency of LFG.  
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