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(38) Experimental study on two-phase flow around an underground cavern

Koji Lshiyama*
Kunio  Watanabe**
Masaaki Hirano***

Abstract

The mechanism of two-phase flow in an open fracture must be basically studied
to make clear the groundwater flow around an underground cavern. The gap width of
an open fracture does not uniformly distribute even in a small fracture and usually
varies from place to place. From the reason, it can be said important to clarify
the influence of the spatial variation of the gap width on two-phase flow.

The present authors have tried to experimentally make clear the flow in a model
of a vertical open fracture in which the gap width stepwise increases from a certain
depth.

22 cases of experimental runs have beeh carried out by the use of a Hele-Shaw
cell having an air-box at the lowest part of it. = The cell and the air-box simulate
an open fracture and an underground cavern, respectively. The pattern of groundwater
flow around the air-box and the leakage of air from the box in the cell was fundamen-
tally studied.

Obtained results are as follows : .
(1) Finger type infiltration occured in the large gap width part.
(2) The average interval between fingers can be well evaluated by a theoretical
equation based on the instability analysis of flow.
(3) The pattern of fingers much influence on the critical air pressure at which the
air in the box starts to leak.

* Graduate Student, Faculty of Engineering, Saitama University.

** Associate Professor, Faculty of Engineering, Saitama University.
*%* Student, Faculty of Engineering, Saitama University.
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