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Structural Analysis of Non-column Quasi-rectangular
Shield Tunnel Based on the State Space Method

WANG Jinchang ,FAN Weizhou ,HUANG Weiming

(College of Civil Engineering and Architecture ,Zhejiang University , Hangzhou , China,310058 )

Abstract;Based on the theory of curved beam resting on elastic foundation, using state space
method ,model of the non-column quasi-rectangular tunnel lining could be established by changing
the radius arrangement of circular tunnel. The solution was validated by a comparison with the
results of the finite element method and analytical solution. The parameter analyses showed that the
soil springs could restrain the development of internal force and displacement of tunnel lining.
Changing the stiffness of the soil springs only, the positions of the maximum internal force and
displacement were relatively concentrated. Under the same utilization ratio of the section, the tunnel
stress was more disadvantageous with a larger aspect ratio. In terms of displacement, the
convergence displacement between the arch bottom and vault was the largest, meaning to be most
unfavorable monitoring locations. There are some stress defects in the non-column quasi-rectangular
tunnel. Thus, quasi-rectangular shield tunnel with column was the key study on next step.
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Fig.9 Variation of internal force and radial displacement with stiffness coefficient of soil spring
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Table 2 Results of structural forces and radial displacement induced in the tunnel lining
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