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A UNIFIED LAW FOR DILATANCY UNDER MULTI-DIRECTIONAL SIMPLE SHEARING

RN o s al /NN [ I i

By Kiyoshi FUKUTAKE and Hajime MATSUOKA

Actual earthquakes generate complicated patterns of motions invelving changes not
only in amplitude but also. in direction. In order to investigate the behavior under

irregular pattern of shearing, several series of multi-directional drained simple shear
tests on Toyoura sand were conducted by means of a simple shear test device incorpor-
ating two cyclic loading apparatus in two mutually perpendicular horizontal directions.
Cumulative shear strain G* and resultant shear strain I" were introduced to find a uni-
fied law for dilatancy. And it was found that there exists a unique relationship between
G* and volumetric strains with a parameter of I" independent of the shear strain his-
tory. Based on the arrangements of the test results, we find that the bowl-shaped
slope, which compresses in accordance with G*, exists in the strain space.

Keywords : dilatancy, multi-directional simple shearing, cumulative shear sirain, resul-

tant shear sirain
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Fig.1 Trajectory of displacement recorded in Hachinohe
(Tokachi-oki earthquake, 1968).
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Fig.2 Definition of stresses and strain increments.
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Fig.4 Schematic illustration of the multi-directional simple

shear apparatus.
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Fig.5 Loading path in two-directional shearing.
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Fig.6 Shear strain path in second loading to x-direction.
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Fig.7 Soil particle which is sheared with slipped down the
slope.
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Fig.8 The “bowl” in strain space and its microscopic image.
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al simple shearing.
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