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Highway tunnel damage caused by earthquake and its mechanism
crossing fault zone in Wenchuan Earthquake Area
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Abstract. For improving aseismatic performance of highway tunnel fault rupture zone in the seismic area,
combining earthquake damage information of highway tunnel fault rupture zone in the seismic area, the study
focus on earthquake damage mechanism and aseismatic and shock absorption countermeasures. The results
show that earthquake damage type is the same of tunnel non-active fault zone and normal section. Tunnel non-
active fault zone need to develop seismic fortification measures for seismic fortification. The seismic inertia
force is main factor of tunnel non-active fault zone earthquake damage, and forced displacement has little
effect. The earthquake damage of tunnel active fault zone is very serious. Tunnel active fault zone need to do
seismic fortification. The main factor of earthquake damage of tunnel active fault zone is fault rupture, closely
followed by seismic inertia force. Aseismatic and shock absorption countermeasures are common used to do
seismic fortification of tunnel active fault zone.
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Table 1 Detailed description of fault rupture zone
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Fig.1 Secondary lining collapse of Jiujiaya Tunnel
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Fig.2 Lining ring dislocation of Baiyunding Tunnel
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Fig.3 Surrounding rock collapse of Longxi Tunnel
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Table 3 Peak value comparison of secondary lining

internal force and resultant displacement
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Fig.4 Acceleration time-history curve of seismic acceleration
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Fig.5 Clear trend lining crack

B 6 #0548 A MR 32 5

Fig.6 Crisscross networked lining crack
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Fig.7 Arrangement of testing section
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Fig.8 Arrangement of measuring point
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Table 5 Peak value comparison of maximum

shearing strength (unit: MPa)
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Table 6 Comparison of earthquake damage effect factors
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Table 8 Comparison of earthquake damage effect factors
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Fig.9 Lining collapse of Longxi Tunnel
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Fig.10 Lining ring dislocation of Longxi Tunnel
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