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The failure surface and relevant shear strength of soil

LIU Jin-long', LIU Jie-qun®, CHENG Lu-wang*®, WANG Dong-lin"

(1. Department of Civil Engineering, Hefei University, Hefei 230022, China;2. Anhui Institute of Optics

and Fine Mechanics, the Chinese Academy of Science, Hefei 230031, China;
3. School of Resource and Environmental Engineering, Hefei University of Technology, Hefei 230009, China;
4, Anhui Institute of Architecture and Industry, Hefei 230022, China)
Abstract: The position of the geotechnical failure surface is relative to the failure criteria, and different positions and rele-
vant shear strengths can be got by using different failure criteria. Based on the failure criteria of maximal shear stress.
maximal ratio of shear-normal stress and the spatial mobilization plane failure criterion, failure surface’s positions and rel-
evant shear strengths are studied in the 3D stress space by using extremum method of Lagrange. It demonstrated that the
results of relevant shear strengths were consistent with existing failure criteria. In comparison with the relevant shear
strengths, the strength parameters for different intermediate principle stresses are generally studied. It is shown that the
intermediate principle stress has a considerable effect on shear strength parameters of soils, and this effect will be most
significant at plane-strain condition,

Key words: geotechnical failure surface; shear strength; failure criteria; the intermediate principle stress
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