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Fig. 3 Stress states of soil mass in the cyclic rotation tests
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Fig. 4 Stress paths of soil mass in the cyclic rotation tests
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Fig. 6 Distribution curves of particle size of the tested sands
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Fig. 8 Stress state of the soil in the hollow cylindrical specimen
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An Experimental Study on Dynamic Strength of Saturated
Dense Sand Under Complex Stress Conditions

WANG Zhong-tao, SONG Li, LIU Peng
(State Key Laboratory of Coastal and Of fshore Engineering , Dalian University of Technology
Dalian 116023, China)

Abstract: The strength and deformation of sand soils can be significantly impacted by
continuous rotation of principal stress axes. For the stress state of seabed under the ac-
tions of wave load, a series of stress controlled and axial-torsional bidirectional coupling
undrained cyclic shear tests are made of Fujian standard sand with a relative density of
70% by using the soil static and dynamic universal triaxial and torsional shear apparatus
in Dalian University of Technology. The influences of the two shear components on the
dynamic strength and shear characteristics of saturated sands along the ellipse rotation
stress path of principal stress axes are studied by controlling the axial direction and the
torsional stress amplitude respectively. The results show that the cyclic shear stress ex-
pression commonly used for dynamic strength analysis at the present cannot correctly re-
flect the dynamic strength along the ellipse rotation stress path of principal stress axes.
Thus, a new dynamic stress expression has been proposed for the analysis of dynamic
strength characteristics under complicated stress paths.

Key words: rotation of principal stress axes; saturated dense sand; ellipse stress path;

dynamic strength



