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PLANNING AND DESIGN OF UNDERGROUND ROCK CAVERN WITH SHALLOW OVERBURDEN
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SUMMARY

Recently, the first project of an underground exhibition hall, the Takayama
Float Art Museum, using rock cavern with shallow overburden was started in Japan.
The verification of stability of rock mass during earthquake was importance in
mechanical design, because this rock cavern with shallow overburden will be ex-
cavated near the great faults and will be open to the public. There are many
underground openings for power houses and 0il storages in Japan. But the behav-
ior of rock mass during earthquake wasn't free from care in such underground
openings. because almost every opening was excavated with deep overburden in

sound rock condition.

In this study, some parametric studies by the finite element method were car-
ried out to get basic data concerned the behavior of rock cavern during earth-
quake. Influence of thickness of overburden, lateral pressure coefficient and
cavern shape to the stability of rock cavern during earthquake was examined
based on the calculation results. And the plan and design of the Takayama Float
Art Museum are discussed which were executed into consideration of these results.

Keywords: Underground opening(#tFZejE), Architectural structure(RSE#M:EY),
Earthquake(3158), Shallow overburden(Fi i h)
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(Table 6 Dynamlc properties of rock mass in
stress deformation analysis)

ER8| Vs 7t Go v ERE| ho
F&|(n/s) |(KN/m*)} (MPa) 5 #

#t| 120 | 1.57 23 | 0.45 |R-16] 2.0
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(Fig. 16 Reduction factor of shear stiffness
depend on strain history)
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(Fig. 17 Loose zone of rock mass having less
than 1.1 of local safety factor)
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