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CHAPTER 3:  CLAY PROPERTIES AND PREPARATION OF SOIL FOR TESTING 

In order to study the dynamic undrained shear resistance of slickensided rupture 

surfaces, a laboratory testing program involving ring shear tests, direct shear tests, triaxial 

tests, and centrifuge tests was undertaken at Virginia Tech and UC Davis.  Three different 

natural clay soils were studied during this laboratory testing program.  Two of the soils were 

obtained from Rancho Solano in California.  The third soil is San Francisco Bay Mud, which 

was obtained from Hamilton Air Force Base in California. 

Previous research has shown that measurements of the residual friction angle are 

unaffected by the initial structure of the soil (Bishop et al., 1971).  Therefore, it is reasonable 

to use remolded specimens for the measurement of residual shear strengths.  By using 

uniform batches of remolded clays, and consolidating samples to the desired consistency in 

the laboratory, the scatter in results that would result from use of undisturbed samples can be 

avoided, and important questions regarding undrained strength on slickensided surfaces can 

be addressed more readily.   

Initially, both of the Rancho Solano Clays and the San Francisco Bay Mud were 

obtained as bulk samples in five-gallon buckets.  Batch mixing of all three soils was 

performed to ensure uniformity of the test specimens by thoroughly mixing and remolding 

the soils at water contents above their Liquid Limits.  The soils were then pushed through the 

#40 sieve to remove larger particles that could interfere with the preparation of slickensided 

failure surfaces in the laboratory.  The soils were then remixed to ensure uniformity.  The 

measured index properties for the three “#40-pushed” soils are given in Table 3-1.  The grain 

size curves for these soils are shown in Figure 3-1.   

Table 3-1: Rancho Solano Clay and San Francisco Bay Mud Index Properties. 

Clay  USCS Classification LL PL PI Clay 
Fraction 

Specific 
Gravity 

Rancho Solano Clay #1 Brown Fat Clay (CH) 61 25 36 53 2.65 

Rancho Solano Clay #2 Brown Lean Clay (CL) 41 19 22 27 2.79 

San Francisco Bay Mud Grey Elastic Silt (MH) 85 38 47 47 2.70 
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Figure 3-1.  Rancho Solano Clay and San Francisco Bay Mud grain size curves. 

Additional index tests were performed at frequent intervals throughout the duration of 

the laboratory testing program.  Consistency of the measured index properties indicated that 

the batch mixing process was successful in creating uniform test specimens.  Also, it should 

be noted that the clays were not oven dried at any point during the soil preparation process, 

because this has been found to affect the strength behavior and Atterberg Limits of clays.      

Upon completion of batch mixing and soil preparation, the clays were consolidated 

using a batch consolidometer to reduce their water contents.  A load-increment ratio of 1 was 

used for consolidation, and each batch of clay was consolidated to a maximum vertical 

consolidation pressure of 50 psi. 


