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Effect of the velocity pulse on the seismic response of the tunnel

BAI Xianjun' WANG Taixing' WEI Xin' ZHAO Wusheng’
(1. No.3 Engineering Co. Ltd. China Gezhouba Group Xi“an 710000 Shaanxi China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics
Chinese Academy of Sciences Wuhan 430071 Hubei China)

Abstract: Based on the statistical characteristics of the velocity pulse near the fault and the phase difference a synthetic
method of pulsedike ground motion was proposed. This method could ensure that the synthetic record was non-stationa—
ry both in time domain and frequency domain. Based on the N-J hydropower station in Pakistan the effect of the veloc—
ity pulse on the seismic responses of the tunnel were studied by numerical simulation. The results showed that the seis—
mic response of the tunnel was significantly influenced by the velocity pulse. When considering the velocity pulse the
internal forces in tunnel liner increased remarkably and the damage to the tunnel liner became more serious. The veloc—
ity pulse should be considered in anti-seismic design for the tunnels near the faults.
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Fig.9 Shear stress-time history at the knee of the tunnel
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Fig. 10  Plastic zone of the tunnel liner under the

none—pulse ground motion
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Fig. 11  Plastic zone of the tunnel liner under the
pulse-ike ground motion
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