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Numerical Simulation of the Nonlinear Deformation and Failure of
Surrounding Rocks around Horseshoe Tunnel

GONG Bin, TANG Chunan
( State Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: Generally, the stress state of tunnel surrounding rocks will change if the principal stress directions are differ-
ent. In order to understand the fracture behaviors of underground tunnels under the effect of principal stress direction, the
statistical damage theory and numerical simulation method was adopted in this paper. The two-dimensional geological
model is established considering the heterogeneity of rock mass that is described by Weibull distribution. Failure patterns
of the horseshoe-shaped tunnel models are analyzed considering the change of principal stress direction. The influence on
the tunnel stability and the failure law of surrounding rocks are discussed. The results show that the failure patterns vary
with the principal stress direction changing. When the inclination angle @ is 0°, the side walls were seriously damaged;
when the angle 0 is 30°, 45° and 60°, rupture produces at top and bottom of tunnel firstly; when the angle ¢ is 90°, the
fracture and deformation are serious in floor, and so on. These results could have important significance to further reveal
the complicate deformation and failure behaviors of surrounding rocks, and make the accurate evaluation of safety and sta-
bility in geotechnical engineering and take reasonable support treatments.
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