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Numerical simulation of the strain localization of the surrounding
rock of a circular tunnel at different pore pressures
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Abstract ; Strain localization processes of the surrounding rock of a circular tunnel at different pore pressures were sim-

ulated by useing FLAC. A strain-softening constitutive relation was used and a tunnel was excavated after the model

was loaded to reach a static equilibrium state. The numerical results show that when the confining pressure reaches a

certain value and the pore pressure is lower or zero,the V-shaped notches or pan-like notches can be found in the sur-

rounding rock. These notches are similar to the rockburst notches in coal mines with lower gas pressure or without at

depth. When the confining pressure reaches a certain value and the pore pressure is higher,the outline of the failed re-

gions is like a pear with a small outlet and a big cavity. Several parallel cracks and irregularly longer rock slices can be

found in the pear-shaped regions. These pear-shaped regions are similar to the holes generated after coal and gas out-

burst in coal mines with higher gas pressure at depth.
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Fig. 1 The geometry features and boundary conditions of model
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Fig. 2 Failure modes of the surrounding rock at different pore pressures
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Fig. 4 The formation process of pear-shaped hole
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