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TECHNICAL EQUIVALENCY ASSESSMENT OF GCLs TO CCLs  
 

This paper was presented at the 7th Geosynthetic Research Institute Seminar in 1993.  It contains a 
comprehensive comparison of geosynthetic clay liners (GCLs) to compacted clay liners (CCLs).  The 
authors begin with an overview of the various types of GCLs available on the market at that time.  
They make a detailed comparison of GCLs to CCLs in the following three areas: 
 
• hydraulic properties 
• physical/mechanical properties 
• construction issues 
 
The more important points or comparisons are highlighted below. 
 
Hydraulic Properties 
The authors conclude that a GCL is at least equivalent to a CCL with respect to the steady state flow 
of water, even though a GCL is much thinner.  The GCL’s effectiveness is due to its extremely low 
permeability. 
 
In the short term, a CCL probably has better Cation Exchange Capacity (CEC) than a GCL.  However, 
this advantage makes no difference over the life of the landfill because the full adsorptive capacity of 
the CCL will be exhausted relatively quickly.  Consequently, CEC will make no difference in the 
performance of the liners in the long run.   
 
The authors draw a similar conclusion about break-out time.  Break-out time is not an important factor 
because all liners leak to some extent.  What is more important is the total volume of leakage through 
a given liner over a given period of time. 
 
Physical/Mechanical Properties 
The authors looked at several properties in this section and determined that GCLs are equivalent or 
superior to CCLs with respect to freeze/thaw, wet/dry cycles and total and differential settlement.  
GCLs are not permanently damaged by either freezing or desiccation due to the bentonite’s self-
healing nature.  Also, GCLs perform better under differential settlement than CCLs because their 
geotextiles allow the GCLs to withstand larger stains.  CCLs will crack severely after only 0.85% 
strain. 
 
Slope stability is a very site specific issue because of the many different factors involved.  However, 
the authors' point out that slope stability is also very product dependent.  Different GCLs have by 
nature of their reinforcing mechanisms, different stability characteristics. 
 
The authors do note that GCLs are not equivalent to CCLs with regard to bearing capacity.  Heavy 
equipment, such as that used at most landfills, cannot drive directly on top of a GCL.  A soil cover of 1 
to 3 feet is required to protect a GCL from heavy equipment.  This type of protection is not required for 
a CCL. 
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Construction Issues 
The authors point out that GCLs are more susceptible to puncture than CCLs.  However, they also 
mention, “Although the GCLs can be punctured during construction, careful CQC/CQA should be 
capable of addressing this potential problem.  Further, for final covers, an occasional small puncture 
may be of little consequence.” 
 
GCLs do have several advantages over CCLs when it comes to construction.  GCLs can be deployed 
much more quickly and do not require any water.  This last point is important because a large CCL 
can require several hundred thousand gallons of water just to raise the water content a few percent. 
 
The Quality Assurance of a manufactured GCL is relatively simple and straightforward.  In contrast, 
“The proper construction of a low-permeability CCL is a relatively challenging task.”  Extensive testing 
of the finished liner must accompany careful selection and placement of the soils.  All of these factors 
substantially increase the time and cost of constructing a CCL without any increase in the 
performance of the liner. 
 
Conclusions 
The conclusions reached by the authors state, “While no general conclusion can be reached about 
GCL equivalency to a CCL at all sites (either for liner or cover applications), it is expected that GCLs 
can be shown to provide better or equivalent performance at many sites.” 

 
















































