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The Stress Intensity Factor for Two Collinear Cracks Emanated From
Tunnel by Using Numerical Analysis

FU Yangcheng, ZHU Zheming, LIU kat, FAN yong
(School of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract; The complex rock mass structures around tunnel, such as jointing, ground fissures, will have negative influ-
ence of tunnel safety. By using Abaqus software, the tunnel under biaxial compression which goes through ground fissure is
simulated. The crack inclination «, crack length [ and lateral pressure coefficient A are analyzed for the influence of SIF and
the stability of tunnel. The results show that: (1) crack inclination, crack length and lateral pressure coefficient have a great
influence on SIF, and reduce the strength and stability of tunnel; (2) because of the shape of tunnel, the SIFs for upper and
down crack tips reach the maximum when « is 45° and 52° respectively, which means one should pay more attention to tunnel
safety when « is between 45° and 52° approximately. (3) the value of A between 0.8 and 1. 2 has a good effect on weake-
ning stress concentration for crack tips, which is good for tunnel safety. (4) the crack effects on tunnel are the main consid-
eration when the ratio of crack length to tunnel width is more than 5.

Key words; tunnel; collinear cracks; SIFs; strength; stability





