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LABORATORY MEASUREMENT 
OF GCL SHEAR STRENGTH 

 
This paper discusses the laboratory measurement of internal and interface shear strengths of 
geosynthetic clay liners (GCLs). ASTM D6243, Standard Test Method for Determining the Internal 
and Interface Shear Resistance of Geosynthetic Clay Liners (GCLs) by the Direct Shear Method, has 
several ‘grey’ areas as to how to run the testing. The authors are the three most recognized 
authorities on the shear testing of GCLs. Thus, this paper is a consensus on addressing these various 
issues related to GCL shear testing. The major conclusions are: 
 

• The 300 x 300 mm direct shear box is the standard apparatus for testing GCLs.  Ring shear 
and large scale shear boxes are primarily for research purposes only. 

 
• One of the most important features of a good direct shear box is an aggressively textured and 

well draining gripping surface covering the plates. Truss plates (with teeth machined to 1-2 
mm height) and a series of wood rasps have been used successfully by the authors. 

 
• GCL specimens should be hydrated for at least 48 hours under low (0.5 psi) normal load 

outside the box to reach relatively full hydration and then consolidated under incremental 
loading until field conditions are reached. 

 
• Incremental loading is generally applied using daily or half-daily increments with the normal 

stress doubling each time. 
 

• A shear rate of 0.04 in./min. (1 mm/min) is sufficient for geomembrane/GCL interface shear 
strength testing. 

 
• With currently available information, a shear rate of 0.004 in./min. (0.1 mm/min) is 

recommended for GCL internal shear strength testing. 
 

• Shear-displacement curves should be included as part of any GCL testing report. 
 

• A failed specimen is inspected and mode of failure (geotextile tear, needlepunch fiber pullout, 
etc.) is recorded. 




































