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Mechanism Analysis and Prevention Technology of Layered Surrounding

Rock Tunnel Crack

XU Rongwen', ZHANG Jian'?, LIAN Peng', WANG Wen', CHENG Zhao'

(1. Cansu Provincial Transportation Planning Survey and Design Institute Co., Ltd., Lanzhou 730030, China; 2. School of Civil
Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Relying on the longitudinal cracks on the top surface of invert filling and secondary lining of the highway
tunnel under construction, the mechanism of cracks and their distribution range of tunnels are analyzed by the methods
of theoretical analysis and numerical simulation. Through the theoretical derivation, the approximate distribution
characteristics of the failure plastic zone in the layered jointed rock mass can be obtained. The finite element software is
used to analyze the stress of secondary lining, invert and invert filling. The results of the analysis show that the internal
force of the tunnel lining structure increases significantly in the presence of inclined rock formations. The central ditch
set in the invert filling can change the stress distribution of the top surface of the filling. The distribution of the failure
plastic zone of the layered surrounding rock is greatly affected by the dip angle of the rock layer, which is consistent
with the distribution range of cracks. According to the stress characteristics of the inclined rock formation, the schemes
of locking foot and system long bolt are formulated, which provides a basis for the treatment of the tunnel disease and
the optimization of the supporting scheme.
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