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Elastic-Plastic Unified Solution of Shotcrete-Anchorage
Support Surrounding Rock Based on
Unified Strength Theory

ZHENG Qiang, LIN Cong-mou, MENG Fan-bing

(Research institute of Geotechnical Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract; Combining the mechanical mechanism of point anchored bolts and twin shear unified strength theory, rock
stress field of surrounding, displacement field and analytical solution of plastic zone radius in circular tunnel are educed
under the two-way stress in an infinite homogeneous medium, the influence of the parameter 6 value of strength theory on
the features of stress and displacement distribution in the elastic and plastic zone are analyzed. Furthermore, the trend of
anchor support influence on radius of plastic zone is analyzed. It's shown that the tunnel axial stress and the parameter b
of strength theory affect tunnel surrounding rock stress field, displacement field, plastic zone radius and support reaction
etc; the stress value of surrounding rock drops in the outside end of anchorage zone, also surrounding rock stress outside
of anchorage in the plastic zone drops more than that in the elastic zone; with increasing the anchorage area radius, the
plastic zone radius of tunnel surrounding rock increases initially, then decreases, finally almost doesn’t change.

Keywords: plastic; shotcrete-anchorage support; unified strength theory; surrounding rock
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