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Fig.1 Lining of tunnel damage induced by seismic load
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Fig. 2 Modified acceleration time-history curve of EI-Centro
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Study on the seismic response of the large-span
tunnel in tectonic geo-stress

YE Chao-liang', HE Ben-guo®*, GAO Ru *

(1. School of Civil Engineering. Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Civil and Transportation Engineering. South China University of Technology, Guangzhou 510641, China;
3. Kunming Institute, China Railway Eryuan Group Co. ,Ltd. , Kunming 650200, China)

Abstract : Seismic response of large section tunnel with different classification of surrounding rock in tectonic geo-stress has
been a key scientific problem on. By taking on Youzhu Mountain tunnel on Guiyang-Guangzhou high-speed passenger rail
line, three-dimensional numerical simulation was carried out to investigate the dynamic response of lining. The results
suggest that the maximum horizontal velocity is three times the vertical velocity under the vertical and horizontal seismic
loads. The maximum horizontal acceleration is different from that of the vertical. The amplification is in the range be-
tween 2.5 and 5. 3. With the rock strength reducal, rock mass is prone to damages and the vibration velocity is less. With
time, the deformation is more and confinement effect of surrounding rock weakens. In teams of preferable rock mass, the
lining of the tunnel is subjected to damaging vibration. Consequently, high grade concrete should be performed. For bad
rock mass, the lining bears shearing deformation damage. The reinforcement ratio of lining should be improved to avoid
shearing and tensile failure.

Key words: largespan tunnel ; high geo-stress; seismic response; failure mode; design method
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