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D I S C U S S I O N  

C. B. CRAWt~ORDI--In his conclusion 
Mr. Simons acknowledges the im- 
portance of the influence of strain on 
shear strength parameters, but  the stress- 
strain properties of the soils tested are 
not  given. These would make a valuable 
addition to the paper and allow a more 
fruitful discussion of failure criteria. I t  
is presumed that  in these soil specimens 
the maximum principal stress difference 
was reached at a lower strain than the 
maximum principal effective stress ratio. 

The point is made in the paper tha t  the 
principal stress ratio failure criterion 
should be used in slope stability analyses 
" . . .  since the results of undrained and 
drained triaxial tests will then agree." 
The writer has argued 2 against this 
criterion for undisturbed clays on the 
basis that, in order for drained and 
undrained tests to agree, the strain at 
failure is so large that  the soil is re- 
molded. 

To apply a drained test result with 
axial stress increasing to an ordinary 
undisturbed clay that  is not  heavily 
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overconsolidated is considered by the 
writer to be inappropriate because the 
laboratory specimen cannot fail until it 
is seriously distorted and consolidated. 
A drained test with lateral stress de- 
creasing appears to be more satisfactory, 
bu t  in this case, the effective stresses 
may  simply follow the same path as in an 
undrained test2 I t  is questionable 
whether drained failure is possible on the 
shear plane of a clay in which negative 
dilation (volume decrease) occurs, ex- 
cept in a controlled strain laboratory 
test in which stresses and water can be 
redistributed. I n  controlled-stress labo- 
ra tory  tests of sensitive clays, the failure 
is catastrophic, as it is in natural slopes 
of these clays, and at the moment  of 
failure the shear plane is undrained. 

The writer is of the opinion that  the 
principal effective stress ratio criterion 
of failure can be applied only to soils in 
which the effective stresses and the 
intergranular stresses are equal. I f  
intrinsic stresses are significant, as they 
must  be in most undisturbed clays, this 
criterion of failure must  be open to 
question. 
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