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INFLUENCE OF THE VARIATION OF THE INTERMEDIATE
PRINCIPAL STRESS ON THE MECHANICAL PROPERTIES
OF CLAYS

By Dr. Eng. Toru SHIBATA and Daizoo KARUBE
Synopsis

The results of experimental study of deformations, pore-water pressures and shearing
strengths of normally-consolidated clays in three-dimensional stress space are presented.
Triaxial tests of cubical specimen (6 cm in height, 2 cm in thickness and 3.5 ¢m in
length), permitting variation of the intermediate principal stress, were used in addition to
conventional triaxial compression tests of cylindrical specimen of remolded and reconsoli-
dated clay.

The relative value of the intermediate principal stress affects the deformations, pore-
water pressures and the shearing strengths expressed in terms of effective stresses to some
degree, Figs. 6 and 10.

The failure strain decreases with increasing value of the difference between the inter-
mediate principal stress and minor principal stress.

Behaviour of the pore-water pressure can be adequately expressed by the Henkel’s
equation (1960), Eq. (1), generalized by introducing stress invariants, and the critical valfle
of the octahedral shear stress is existed, below which dilatancy is zero, Fig. 7.

The Mohr-Coulomb failure surface represents the lower limits of the shearing strength,
and the actual failure surface for clays is a curved surface which circumscribes the Mohr-
Coulomb hexagon, Fig. 9 ; hence the difference is on the safe side if our estimates of
factor of safety are based on conventional cylindrical compression tests. In such cases,
the method proposed by Johansen (1958), the stresses in a plane for which the direction
cosines of the normal are (1, @, 1)/v/ 2+ a2 be used as variables, seeks an analytical exten-
sion of existing treatments of phenomena involving combined stress in clays. The weighted
value of the intermediate principal stress @ is about 0.4 for normally-consolidated clays,
Fig. 11.
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Fig. 1 Loading apparatus of the intermediate principal stress
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