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Stress and Deformation Analysis of Super—large Diameter Shield Tunnel Lining
Considering Different Segment Assembling Styles
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Abstract: Taking Yangzhou Shouxihu shield tunnel with super—large diameter as the background, a refined “Beam—Spring”

FEM model, which can consider the interaction between lining block and block, ring and ring, lining and surrounding soil, was
established. According to the site conditions, the forces acting on the tunnel lining were calculated as well. The stress and deformation
of the lining under staggered joint assembling and straight joint assembling were calculated through load—structure method, and
the influences of assembling styles on stress and deformation of tunnel lining were analyzed. The results indicate that the horizontal
displacement, vertical displacement and angular displacement of lining under staggered joint assembling are smaller than those under
straight joint assembling, which are reduced by 11.5%, 27.7% and 26.4%, respectively. Oppositely, the axial force, shear force
and bending moment of lining under staggered joint assembling are bigger than those under straight joint assembling, which were
increased by 19.6%, 54.0% and 236%, respectively. The staggered joint assembing has better deformation resistance and waterproof

performance, and the straight joint assembling has better mechanical and economic performance. Considering the large investment,
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abundant water content in the region and high deformation control requirements of Shouxihu tunnel project, it is recommended to choose

the staggered joint assembling method to build the tunnel.

Keywords: shield tunnel; staggered joint assembling; straight joint assembling; numerical modelling
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