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Effects of Anisotropic Consolidation on Strength of Soils
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SYNOPSIS : Anisotropic consolidation, shear, a transportational component during or after deposition
each may produce anisotropic fabrics, which result in the anisotropic properties of soils.
Nevertheless, the isotropically consolidated compression triaxial tests are commonly used in practice
to determine the strength of the anisotropically consolidated soils because of their practicality and
simplicity. In this paper the effects of anisotropic consolidation on the strength properties of soils
are discussed. For the sandy soils consolidated under a constant vertical consolidation pressure, the
deformation modulus decreases with decreasing consolidation pressure ratio( 05.7/0,."), but the

liquefaction resistance increases. For the saturated cohesive soils, both the undrained shear strength
and undrained creep strength decrese with decreasing the consolidation pressure ratio. When the
in-situ strength properties of the anisotropically and normally consolidated soils are determined by
the isotropically consolidated tests, the undrained shear strength and creep strength of saturated
cohesive soils as well as the deformation modulus of sandy soils are measured to be higher than
the rear in-situ values. This, therefore, could lead to a dangerous judgement in stability analysis

Key words : anisotropy, consolidation pressure ratio, deformation modulus, liquefaction resistance,
undrained shear strength, undrained creep strength
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Table 1 Values of m and n for different consolidation pressure ratios

E ,(kg/em?) K. n m
1.0 0.787 286
E 0.75 0.634 248
% 0.55 0.896 214
Ko(0.4) 0.920 149
1.0 0.674 486
B, 0.75 0.675 521
Ko(0.4) 0.671 209
0.33 0.562 116
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Fig. 3 Typical results of the cyclic triaxial
tests for isotropic consolidation
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Table 2 Test results for CU tests with different consolidation pressure ratios ( o ,.'=200KPa)

K, O e Af v Su S/ 64 | Su/ 0 m
(degree) (KPa)
1.0 200 0.615 36.5 1035 0.52 0.52
0.7 160 0.578 35.2 984 049 0.62
05 1333 0.566 35.6 86.0 0.43 0.65
K(0.39) 117.3 0.475 35.2 81.3 0.41 - 069
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