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Study on Seismic Performance of Fiber Reinforced Concrete

Lining of Fault-crossing Tunnels in Meizoseismal Area

MENG Linghan' AN Dong' JING Hongfei’
(1. North China University of Technology, Beijing 100144 ,China;
2. China Railway Fifth Survey and Design Institute Group, Beijing 102600, China)
Abstract:In order to improve the safety and stability of fault-crossing tunnel in highly seismic areas, based on the
Wanlong fault of Zhongyi tunnel, aseismic performance of fiber reinforced concrete tunnel lining is studied in this paper
by using finite difference numerical calculation software. The tunnel secondary lining structural displacements and
internal forces of plain concrete steel fiber reinforced concrete (SFRC) and steel-basalt hybrid fiber reinforced concrete
(SBHFRC) are compared and analyzed. The results show that: (1) the vertical and lateral displacement of SFRC
secondary lining are reduced by 1. 67% and 0. 68% , respectively, the vertical and lateral displacement of SBHFRC
secondary lining are reduced by 0.97% and 0.39% , respectively. (2) The side wall convergence of SFRC secondary
lining and SBHFRC secondary lining are reduced by 6.54% and 5.14% , respectively. (3) The maximum and
minimum principal stress of SFRC secondary lining are reduced by 5. 24% and 4. 73% , respectively, the maximum and
minimum principal stress of SBHFRC secondary lining are reduced by 2.86% and 1.02% , respectively. (4) The
maximum shear stress of SFRC secondary lining and SBHFRC secondary lining are reduced by 6.54% and 5. 14% ,
respectively. (5) The minimum factor of safety of the SFRC secondary lining is increased to more than 32.99% , the
minimum factor of safety of the SBHFRC secondary lining is increased to more than 36.08%. (6) The aseismic
performance of SBHFRC secondary lining is better than that of SFRC secondary lining. The research results can provide
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reference for anti — seismic fortification design of fault-crossing tunnel in meizoseismal area.

Key words : meizoseismal area; fault-crossing tunnels; fiber reinforced concrete; seismic performance
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