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SIMPLIFIED DESIGN CHARTS 
FOR GEOMEMBRANE OR GCL CUSHIONS 

 
The attached technical note from Synthetic Industries, Inc., discusses the use of non-woven, 
needlepunched geotextiles as cushions to protect geomembranes from damage from cover soils or 
subgrade materials.  The authors describe a partially empirical, partially theoretical procedure for 
selecting appropriate protective geotextiles.  The method, which was originally developed by Robert 
Koerner at Drexel University, was used to develop simplified design charts for common waste and 
liquid containment applications.  Three examples are also provided. 
 
Although specifically developed for geomembranes, the same geotextile cushioning design practice 
can be used for GCLs that may be subject to damage from large stones in either cover soils or the 
subgrade.  As discussed in our Installation Guidelines (TR-402), CETCO recommends a protective 
cushion if angular particles in the soil covering the GCL are expected to exceed a diameter of 1 inch.  
According to the landfill design charts, in landfills less than 50 feet in height, if angular stones 
between 1 and 1.5 inches in diameter are expected in the soil covering the GCL, a 12 oz/yd2 
geotextile cushion is recommended.  According to the pond design charts, in ponds shallower than 50 
feet, if subangular stones approximately 1 inch in diameter are expected in the subgrade soils 
beneath the GCL, a 20 oz/yd2 geotextile cushion is recommended. 
 
Prior to applying the design charts, the reader should review and understand the limitations and 
assumptions discussed in the referenced literature.  The authors caution that the design procedure 
may not be conservative for construction (dynamic) loads.  In cases where dynamic loads are 
expected, or where site-specific conditions deviate significantly from the simplifying assumptions used 
in the cushioning design procedure, project-specific lab testing or field plots are recommended. 
 
 






































