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A Computer Modelling of Caving around Tunnel
near to the Surface

Yuichi NISHIMATSU
and Tsutomu YAMAGUCHI

The caving or roof fall is frequently observed in the tunnel and
other underground openings near to the surface as well as in the deep
underground mine. The roof fall in the deep underground mine has been
discussed from various points of view. However,the roof fall in the
tunnel near to the surface has been scarcely discussed.

Most of rock mass near to the surface are inhomogeneous in their
structures,and include frequently Jjoints and/or irregular cracks.
The rock stresses near to the surface are induced by the gravity force
and not so severe as in the deep underground mine,because of the
shallow depth. The progressive failure is characteristic to the failure
process observed in the most of roof falls.

Considering these features of roof fall in the tunnel near to the
surface,a computer model is developed by means of Finite Element Method.

In this model,the joint and crack are simulated by supposing zero in
tensile strength,and the growth of fracture crack is simulated by
decreasing Young's modulus to one of hundredth of the initial values.
Finally,the part of rock wall fallen down is simulated by supposing
zero in density.

By means of this computer model,the effect of some parameters such
as structures of rock mass,depth of tunnel,etc. are discussed. As the
result of calculation agrees with experiences in practice,it is
concluded that this computer model would be available to simulate the
process of roof fall as well as caving,and useful to design the support
and construction of tunnel near to the surface.
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