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Abstract: Based on improved Newmark’s implicit integration method, the earthquake-induced dynamic responses
of Galongla Tunnel along Zhamo Highway in Tibet are studied using infinite element dynamic artificial boundary
technique; and aseismic mechanism of seismic isolation layer is analysed. Furthermore, the shock absorption
effects of two kinds of seismic isolation layers, which are made of rubber and foam concrete respectively, are
studied and compared those with numerical method. The results show that better shock absorption effects can be
achieved because of the good isolation and cushioning effects of the seismic isolation layer despite that the
dynamic response of the tunnel cannot be changed essentially. It also can be seen that there are small differences
in shock absorption effects between two kinds of seismic isolation materials; however, foam concrete is
recommended because of its durability and economy. Results of this research can provide certain references to
stability analysis of underground engineering in highly seismic regions.
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Fig.1 Aseismic sketch of seismic isolation layer
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Table 1 Physico-mechanical parameters of surrounding rock
and lining concrete
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HRE iepa R by MIC) 1) Ikg e m )
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Table 2 Material parameters of rubber

W /(kg * m ) Cio Co: D:

1068 0.68x10°  0.17x10° 0.1176X10 '
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Table 3 Material parameters of foam concrete
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Table 4 Values of seismic response for three schemes

Fy 2 AP K AR Imm e B i 788 e K (B mm d5 K 3 ) KA/ MPa
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1 —20.94—213—203 16.69 10.7 9.6 120 132 133
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3 —21.00—20.0—182 11.00 109 113 —0.07 —0.20 —0.25
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