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Abstract: The evaluation of slope stability for Coal Combustion Residuals (CCR) impoundments is becoming
increasingly important as multiple failures involving undrained behavior of granular materials have recently
occurred. Seismic loading is a load case where undrained behavior can be triggered that causes a rapid increase
in mobilized shear stress or a rapid decrease in effective stress if contractive saturated materials are present. This
rapid loading can trigger liquefaction within a CCR layer which would require considering the residual shear
strength for the CCR material. Undrained strength parameters for CCR materials can be highly variable. Cone
penetration tests (CPTs) are simple and relatively inexpensive, however CPT measurements is an indirect
measurement which must be converted to strength through semi-analytical-empirical correlations. Such
correlations are reasonably well understood for natural clays and sands but there exists only limited correlation
data for CCR materials. To improve our understanding of the shear strength of CCR materials, a program was
developed to collect CPT data from five CCR impoundments and companion “undisturbed” tube samples for
laboratory strength testing Laboratory testing was done to measure both monotonic and post-cyclic undrained
strength in direct simple shear devices. All the laboratory tests showed contractive behavior. CPT data were also
used to estimate the peak and residual strength of the CCR material using available correlations. Generally,
reasonable agreement was obtained by the two independent approaches but with significant scatter. This study
summarizes the approaches used to apply Best Applicable Practices to make a reliable determination of peak and
residual undrained shear strength of CCR materials and provides recommendations on improving available
methods to determine undrained shear strength of contractive materials.
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