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Simple Shear Test of Interface between Sand
and Structure under High Stress

GUO Jia-qi®, LIU Xi-liang® , SU Cheng-dong®
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Abstract ; By using a simple shear apparatus that is developed from RMT-150B,a series of simple shear tests
of interface between saturated sand and structure under high normal stress were carried out to study
constitutive law and shearing stiffness of interface to provide some theoretical evidences for design and
calculation of projects concerned with mechanical problem of interface. In test, sand was consolidated in
upper shearing box firstly, then, shear was started and testing data was recorded under high and constant
normal stress. During the process, sand can deform relatively freely. It is shown that the relation curve
between shear stress and shear displacement under high normal stress in simple shear tests is different from
that in direct shear tests,and the complete shearing deformation process of interface under high stress can
be described as a nonlinear elastic-perfect plastic form; Weibull distribution with three parameters can
overcome the mathematical deficiencies of hyperbola in NEPP. The new model which is established by
substituting Weibull distribution for the hyperbola of NEPP better agrees with the testing data. The
regressive results of the initial shearing stiffness demonstrate that the linear function is slightly better than
power function to express the relation between the initial shearing stiffness and normal stress. Based on the

new interface model,the formula of tangential shearing stiffness is proposed,meantime,the change trend of
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tangential shearing stiffness of the new model is compared with that of NEPP.

Key words: high stress; simple shear test; NEPP; Weibull distribution; initial shearing stiffness; tangential

shearing stiffness
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