
 

TR 255 
2/07 

800.527.9948 Fax 847.577.5566  
For the most up-to-date product information, please visit our website, www.cetco.com. 

A wholly owned subsidiary of AMCOL International Corporation. The information and data contained herein are believed to be accurate and reliable, 
CETCO makes no warranty of any kind and accepts no responsibility for the results obtained through application of this information. 

 

 
 
 

INTERNAL SHEAR STRENGTH OF THREE  
GEOSYNTHETIC CLAY LINERS 

 
The attached paper presents the results of internal shear testing of three GCL products: GCL-A 
(Claymax 200RW, an unreinforced GCL); GCL-B (Claymax 600SP, a discontinued stitch-bonded 
GCL); GCL-C (Bentomat ST, a standard needlepunch-reinforced GCL).  The study assessed the 
effects of specimen hydration, displacement rate, and normal load on the measured internal shear 
strength. 
 
A four-day, two-stage hydration procedure was investigated, where the GCL was initially hydrated 
under low (or no) normal load for 2 days, and then hydrated/consolidated under the test normal load 
for an additional 2 days.  Measurements collected during the two-stage hydration (Figures 4b, 4d, and 
4f) showed that, in many instances, pore pressures within the bentonite did not fully dissipate until 
after 48 hours of consolidation.  These results state the importance of proper hydration/consolidation 
in ensuring that accurate shear strength results are obtained, particularly at high normal loads.  If a 
sample is sheared before it is fully consolidated, positive pore pressures may develop within the 
bentonite, reducing the actual effective stress acting on the sample, likely resulting in a lower 
measured shear strength. 
 
Changes in shear displacement rate (0.01, 0.1, 1, and 10 mm/min) resulted in slight decreases (3 to 
5%) in peak shear strength. 
 
As might be expected, the unreinforced Claymax showed the lowest peak shear strength (and 
smallest decrease in post-peak strength), while Bentomat showed the highest peak shear strength 
(and highest decrease in post-peak strength).  The residual (large displacement) shear strength 
values appeared independent of product type, and were consistent with past test data for fully 
hydrated sodium bentonite (� = 4.0 degrees).  Although the residual strengths were comparable, 
there were significant differences in the amount of displacement needed to reach these strengths.  
Claymax reached its residual strength after only 1.5 mm of displacement, while Bentomat, due to the 
reinforcing needlepunched fibers, reached its residual strength at 17 to 23 mm of displacement.  
Examination of the sheared Claymax specimens revealed that the failure plane was consistently 
located at the woven geotextile/bentonite interface.  The Bentomat specimens primarily failed as 
nonwoven reinforcing fibers were pulled through the woven geotextile. 
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