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Numerical Simulation Analysis of Interaction Mechanism
between Tunnel Lining and Soil caused by Explosion

ZHAO Li-cai ' LV Jia-dong’
(1. Department of Civil and Construction Engineering,
National Taiwan University of Science and Technology , Taipei 10607 ,P. R. China;
2. China Railway 19th Bureau 3rd Co. ,Ltd. ,Shenyang 110136 ,P. R. China)

Abstract; 1In order to investigate the interaction mechanism between tunnel lining and soil caused by explosion,
a tunnel model is presented based on a single circular concrete linear elastic segment buried at a depth of 15 meters
and containing fully saturated granular soil,and the dynamic deformation of segment lining and soil induced by blas-
ting pressure pulse of medium amplitude in tunnel is analyzed by numerical simulation. The Finite Element Code
Abaqus/Standard is used to model the pore water cavitation with the two-dimensional plane strain theory and the ab-
solute pore pressure is zero,the stress and deformation in segment lining and soil are analyzed. The results show that
the strong nonlinearity caused by pore water cavitation has an important effect on the properties of soil mass, as fol-
lows-pore water cavitation can significantly reduce the bulk modulus of soil mass and lead to the formation of large
cavitation zone,the change of pore water from cavitation state to cavitation state or from cavitation state to non-cavita-
tion state results in the highly nonlinear strain-stress relationship of soil in the compression-tension process , the non-
linearity produces high gradients and singularities in the vapor-water mixture solution.
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Table 1 Constitutive parameters of sand in an area of Fujian Province
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Table 2 Additional constitutive parameters of

the extended subplastic model with intergranular strain
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strain of pore fluid(p; =100 kPa)

Pore-fluid pressure p, of Volume
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Fig. 2 The uniaxial expansion of saturated soil was calculated
sing a low plastic model. The initial hydrostatic effective stress
was — 150 kPa,the initial pore pressure was 100 kPa,

and the porosity was 0.6
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Fig. 4 A cross section of a tunnel (unit;m)
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Table 3 Tunnel material parameters
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Fig. 5 Pressure applied to tunnel lining
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