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Fig.1 Standard cross section of the Zhenshan tunnel
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Fig.2 Load structure model based on MIDAS/GTS
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Table 1 Calculation cases of secondary lining
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Fig.3 Internal force diagrams of secondary

lining under calculation loads
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Fig.4 Calculation of general second lining thickness and different rock elastic resistance coefficients
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Fig. 5 Calculation of concrete strength grad
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e and different rock elastic resistance coefficients
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Influence of elastic resistance of wall rock on tunnel lining internal forces

SONG Ke-zhi', WANG Meng-shu’
(1. Key Laboratory of Geotechnical Engineering, Ludong University, Yantai, Shandong 264025, China;
2. Tunnel and Underground Engineering Research Center of Minisiry of Education, Beijing Jiaotong University ,
Beijing 100044, China)

Abstract ; Using load structure model and FEM, influence of elastic resistance of wall rock on second lining
internal forces is analyzed on the basis of tunnel lining of new intercity railway. With the increasing wall rock
elastic resistance, vault bending moment, spandrel bending moment and vault vertical displacement decrease
gradually, and vault axial force and safety factor increase. The results show that the harder the rock, the better
the tunnel lining mechanics state. With the lining becoming thicker, vault bending moment, spandrel bending
moment increase, and vault axial force, vault vertical displacement and safety factor decrease. When the
strength grade of concrete increases, vault bending moment, spandrel bending moment and safety factor
increase, and vault axial force, vault vertical displacement decrease. However, changes of these values are
very smaller. The results show that elastic modulus of concrete has small influence on second lining.

Key words; tunnel; second lining; elastic resistance of wall rock; internal forces
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