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Improvement of two- parameter twin shear unified failure criterion
with parabolic failure envelope and its application in
elasto- plastic analysis on wall rock around tunnel

HU Xiao-rong
(School of Civil Engineering and Architecture, Fuzhou University, Fuzhou 350002, China)

Abstract: The Mohr circle comparisons show that the two-parameter twin shear unified failure criterion used now has
the linear type of the failure envelope as the same as the Mohr- Coulomb strength theory, and it is applicable to the rock
with the linear type of the failure envelope. For rock with the parabolic form of the failure envelope, the nonlinear im-
proved expression of the two-parameter twin shear unified failure criterion was given out, and this improved failure criteri-
on could be used to analyze the hard rock bearing high pressure and the soft rock which failure envelopes usually take the
form of parabolic. In spite of the above work, the elasto-plastic analysis with this new improved failure criterion is applied
to the wall rock around the tunnel with circular cross-section under the static hydraulic pressures.
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Fig. 1 Failure envelope and Mohr circles of
two-parameter twin shear
unified criterion used now
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Fig. 2 Parabolic failure envelope of rock
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Fig. 3 Elasto plastic results for wall rock
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(a) —Influences of b on distribution of stresses acting on wall rock;
(b) —Influences of b on p; —u curve;

(¢) —Influences of b on radius R of plastic zone and displacement u of wall rock around tunnel
(d) —Influences of b on stresses acting on interface between elastic and plastic zones
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