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Abstract: In order to change the weak aseismic behavior of tunnel structure in fault rupture zone
under large earthquakes, the aseismic reinforcement technology of second liner collapse control
was proposed. And the aseismic reinforcement criterion of second liner collapse control of tunnel
structure of fault rupture zone was established. This paper studies the fault movement and fault
non-movement on the case of rare earthquake by using the finite difference numerical simulation
technology based on the data analysis of tunnel damage of the earthquake in Wenchuan. And the

aseismic reinforcement scope and level of second liner collapse control of tunnel structure of fault
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rupture zone were determined. The results show that second liner needs to apply double-layer
reinforcement between 2D section from hanging fault and 1. 5D section from footwall fault under
the condition of fault movement. And second liner needs to apply monolayer reinforcement
between 2D to 3D section from hanging fault and 1. 5D to 2. 5D section from footwall fault.
Under fault non-movement conditions, second liner needs not to apply anti-seismic and seismic-
relieving measures at the earthquake intensity of 7 degree; second liner needs to apply monolayer
reinforcement between 1D section from side fault at the earthquake intensity of 8 degree; second
liner needs to apply double-layer reinforcement between 2. 5D section from side fault at the
earthquake intensity of 9 degree. These results are significant to the anti-seismic and seismic-
relieving technology development of tunnel structure in fault rupture zone. 5 tabs, 14 figs, 14
refs.
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Fig.1 Seismic damage section of tunnel in fault rupture zone
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Fig.3 Sketch of calculation model
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Fig. 4 Acceleration-time curve
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Fig. 5 Arrangement of testing section
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Fig. 7 Tension control (fault movement)
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Fig. 9 Tension control (7 degree seismic intensity)
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Fig. 10 Compression control (7 degree seismic intensity)
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Fig. 12 Compression control (8 degree seismic intensity)
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Tab.5 Aseismic reinforcement scope of second liner collapse control
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