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STRESS-STRAIN RELATIONSHIPS AND YIELD CONDITION
OF SOIL BASED ON SPATIAL MOBILIZED PLANE

By Hajime MATSUOKA

Synopsis

A new stress plane in three-dimensional stress space has been proposed on the idea
that soil is a material governed by the frictional law, i.e., the shear-normal stress ratio.
The new stress plane is named spatial mobilized plare (SMP). It has been verified by data
of various kinds of shear tests including true triaxial tests that stress-strain behaviors of
soil under three principal stresses can be uniquely expressed on the SMP. Furthermore, a
new yield condition of soil J, « J,/J3=const. (J, J5, J3: the first, second and third effective
stress invariants) has been also proposed on condition that soil yields when the shear-normal
stress ratio on the SMP reaches a certain value. This proposed yield condition has the
interesting relation to the yield conditions of Tresca, von Mises and Mohr-Coulomb.
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Fig. 1 Three mobilized planes under three
different principal stresses

Fig. 2 Spatial mobilized plane and three
mobilized planes in three principal
stress space
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Fig. 3 Relationship between t/gy and Fig. 4 Relationship between rt/sy and

dey/dy on spatial mobilized plane
in triaxial compression, triaxial
extension and plane strain tests
on Toyoura sand
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