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INTERNAL SHEAR STRENGTH OF A GEOSYNTHETIC CLAY 

LINER AT HIGH NORMAL LOADS 
 

Geosynthetic clay liners (GCLs) have seen increasing usage in the mining industry.  In general, 
geosynthetics are subjected to much higher stresses in mining than in other civil engineering 
applications.  For example, heap leach pad heights can reach 125m (400 ft.) with vertical loads of up 
to 2,800 kPa (400 psi).  Consequently, this is a concern over the internal shear strength of GCL under 
these conditions. 
 
A series of shear box tests was conducted on a needlepunched GCL up to these high normal loads.  
The peak internal shear strength of Bentomat ST at 400 psi was 668 kPa (97 psi) which yields a 14° 
friction angle through the origin.  This is much higher than the strength of bentonite alone as depicted 
by the large displacement angle of 6°.  Thus, Bentomat ST needlepunched GCL can lower costs in 
mining projects by providing the low permeability of bentonite and good internal strength up to 400 
psi.  












