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Seismic response analysis and shaking table test realization of double
tunnel entrance in high intensity zone

HUANG Min, YUAN Junjie, ZHAO Yuru, BI Jietong, WANG Song
(School of Civil Engineering, Henan Institute of Engineering, Zhengzhou, Henan 451191, China)

Abstract; Under the action of strong earthquake, the underground structure of the tunnel is seriously damaged,
and the tunnel entrance is the weak link of the tunnel. Now we are still lack of systematic analysis and
research about tunnel earthquake. The FLAC’ software is used to calculate the seismic response of the tunnel
entrance section with the numerical analysis method. The seismic response of the tunnel entrance is tested by
the model test, and the seismic response strain law is measured and the development of earthquake damage is
observed. The numerical analysis and experimental results show that the lateral displacement of the inverted
arch of the tunnel is larger than the other monitoring point under the action of earthquake; with the increase of
the depth of the tunnel, the internal force gradually increases, and the internal force at the corner of the tunnel
is larger than the other monitoring point; the surrounding rock of the tunnel at the entrance will produce
penetrating cracks under the action of strong earthquake, which will affect the stability of the tunnel entrance;
the internal force of intersection of the open tunnel and hidden tunnel under the action of earthquake is larger
than the other monitoring point. Strong dynamic interaction exists between two tunnels under earthquake
action.
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Table 1 Calculation parameters of tunnel rock and lining
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Fig.1 Tunnel entrance model
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Fig.2 Acceleration of seismic wave
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Fig.4 The original displacement time history
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Fig. 5 The corrected displacement time history
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Fig.7 Bending moment changes along longitudinal distance
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Fig.8 Axial force changes along longitudinal distance
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Table 2 Similarity ratio of main parameters
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Fig.12 Map of monitoring point of tunnel model
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Table 5 Loading conditions of seismic waves
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