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HYDRAULIC DESIGN OF GEOSYNTHETIC AND GRANULAR  
LIQUID COLLECTION LAYERS  

ABSTRACT: The present paper provides equations for the hydraulic design of liquid collection layers. 
The liquid collection layers can be, for example, leachate collection layers or leakage detection and 
collection layers in landfills, or drainage layers in geotechnical structures such as reservoirs, canals, dams, 
retaining walls, etc. A first series of equations gives the maximu m thickness of the liquid collected in a 
liquid collection layer. These equations are used in design to check that the maximum liquid thickness is 
less than an allowable thickness. Some of the equations make it possible to rigorously calculate the liquid 
thickness, whereas other equations, which are simpler, give an approximate value of the liquid thickness. A 
comparison presented in the paper shows that it is always conservative to use the approximate values and 
that the approximate values provide an excellent estimate of the liquid thickness in most cases where 
geosynthetic liquid collection layers are used. A second series of equations makes it possible to calculate 
the required hydraulic conductivity of the liquid collection layer material and the required hydraulic 
transmissivity of the liquid collection layer. These equations are useful to select the material used to 
construct the liquid collection layer. The equations provided in the present paper include reduction factors 
to quantify the decrease in flow capacity of liquid collection layers due to thickness reduction (caused by 
the applied stresses) and hydraulic conductivity reduction (caused by clogging). Normalized solutions for 
the maximum liquid thickness are presented, which are helpful for comparing different equations and for 
designing liquid collection layers. Practical recommendations and design examples are presented for both 
geosynthetic and granular liquid collection layers. 
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