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(57) Stability of Pillar around Tunnel Intersection

Toshio Shinokawa, Hiroki Konno
Engineering Research Institute, Sato Kogyo Co., Ltd.

Recently, underground structures such as tunnels must sometimes be constructed not
only under complicated geological conditions but also under complicated
configuration; two tunnels are constructed adjacently or they cross to each other.

When two tunnels cross to a very acute angle, a pillar is remained around the
tunnel intersection. High stress is usually expected to occur in the pillar; as the
width of the pillar becomes narrower, the average pillar stress increases and the
possibility of the failure becomes high. Accordingly, for the security of the
construction safety, the behavior of the ground must be knowa before the
construction.

In this paper, the stability of the pillar is examined using the boundary element
analysis when two tunnels cross to about 10 degrees. The width of the pillar for
the security of the construction safety is estimated.

The pillar stresses are calculated using the 2-dimensional boundary element
elastic analysis by changing the distance between the tunnels so as to recognize the
3-dimensional behavior of the tunnels and the pillar. When some problems are solved
by the finite element analysis, too much input data preparation time are required
because the mesh division of each analysis must be different to each other because of
the difference of the distance between the tunnels. The boundary element analysis
is better than the finite element analysis because the same mesh division can be used
by moving the position of one tunnel.

Conclusions are summarized as follows;

(1) The examination is simple case that is restricted to 2-dimensional analysis by
changing the width of the pillar. But, sufficient result is found on the
advance examination. :

(2) The numerical model itself is a parameter in the stability analysis of the
pillar. The stress state can be grasped easily and accurately using the
boundary element analysis.

(3) In future, we are going to examine the influence of the tunnel intersection using

3-dimensional analysis.
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