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Study of time-space united calculating method of stratum deformation
caused by shield tunnel excavation

SHI Cheng-hua, PENG Li-min, LEI Ming-feng
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Based on the two hypotheses: (1) the force on shield working force is round and well-distribution; (2) the frictional force
between the out surface of shield and surrounding soil is also well-distribution; the mechanical calculation model of shield is
established by using the classical elastic theory of Mindlin. In this model, the changeable location of shield is considered when shield
is working. Then the stratum deformation calculating formulas around tunnel caused by the additional force on the shield working
force and the frictional force between the out surface of shield and surrounding soil are deduced. According to the stochastic medium
theory, the stratum deformation caused by the loss of stratum which resulted from shield tunnel construction is deduced, in which the
time-space effect of stratum deformation caused by tunnel construction is considered. A case of history is calculated and the
time-space change rules of stratum deformation are studied finally.
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Fig.1 Mechanical model diagram of shield when working
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