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Fig.1 High density zone observed at the Nabetachi-yama tun-
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Fig.4 A simple simulation of tunnel excavation
(relatively low initial gas pressure).
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Fig.5 A simple simulation of tunnel excavation
(relatively high initial gas pressure).

gravity field

r———=-=-——= 71
[ artificial boundary I
: |
I I
| O |
f tunnel excavation :
|

| U G

Fig.6 A cross section of tunnelling site and conventional
boundary conditions for numerical analysis. ’
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Table 1 Conditions of finite element analysis.
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Fig.14 Relations between the tunnel deformation and the intial gas pressure
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Fig.19 An example of two elastic-plastic boundaries.
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INFLUENCES OF HIGH-PRESSURED GAS IN TUNNEL GROUND AND

ITS COUNTERMEASURES

Toshihisa ADACHI, Takeshi TAMURA and Norio DOI

Nabetachi-yama tunnel under construction in Niigata Prefecture is being paid much
attention to,since the ground surrounding the tunnel is proved to contain
high-pressured gas which is supposed to be a main cause of a considerable amount of
deformation during the tunnel excavation. However the interaction between the rock
skeleton and the contained gas was hardly clarified so far. The aims of the present pap-
er are to make a simple mechanical mode! for such a.rock mass under the gas-trapped
condition, to simulate the tunnel deformation by an axi-symmetric finite element
analysis and finally to investigate effective countermeasures against a large amount of

deformation.
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