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Seiichi GiBo : Effect of overconsolidation ratio on the shear
strength characteristics of overconsolidated clays
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Fig - 1. Consolidation and shear strength characteristics of clays
(A) Water content and comnsolidation pressure
(B) Mohr diagram for comsolidated—undrained tests
(C) Mohr diagram for consolidated—drained tests
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Fig. 2. Coulemb shear strength diagram and consolidation pressure
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Fig. 3. Shear strength versus overconsolidation ratio and normal stress
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Fig. 4. Method used for determining the parameters n and T
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Fig. 5. Shear strength versus preconsolidation pressure and normal stress
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Summary

The shear strength line of an overconsolidated clay has a curvature when
the shear strengths are determined by undrained tests and plotted against
total normal stresses ( ¢ ). The degree of the curvature increases regular-
ly with increasing preconsglidation stress ( B ) and overconsolidation ratio
(Np ). In this paper the mathematical relationships that exist between the
shear strength envelopes and B and N are developed.

The results are summarized as follows :

1. The peak strength ( 7f ) may be expressed in terms of ¢ and N, -
w=Bb+T. o ng

where B, T and n are constants dependent on the degree of overconsolidation -

and a given soil .

2. Using P, as a replacement for Np , the following expression is obtained :
%t =B+T. P,
It shows not only the fact that the value of 7f is proportional to the value
of P, , but also the relationship between 7t and ¢ for B = constant.

3. The constants b, T and n are therefore determined from ¢ ~Np relatio-
nship in the limited stress range for a given soil , and then the shear stre-
ngth curves for various preconsolidation stress can be illustrated.



