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(63) Influence of the finger-type flow on the gas leakage from a storage
cavern in a fractured rock mass

Kunio Watanabe*
Hiroshi Sano*

Abstract

Recently, many underground caverns storing air or gas have been planned
in some types of fractured rock mass. Gas leakage from the cavern must
be completely prevented to avoid the pollution of groundwater. Detailed
study on the two phase flow of groundwater and air/gas around the cavern
is basically needed.

The authors studied the influence of the finger-type infiltration formed
just over the cavern on the initiation of the gas leakage by some experi-
ments conducted in laboratory. The experimental apparatus used was a ver-
tical Hele-Shaw cell of 60 cm wide and 90 cm high.  The gap width of the
cell was 2nm. The cell was a model of an open fracture crossing a cavern.
Four thin plates of 0.5 mm thick, 28 cm wide and 29 cm high were pasted on
both inner sides of walls to partly reduce the gap width. These plates
were sticked at the upper part except for a narrow space along the center
line of the cell. ~An air box simulating a cavern was installed at the
Towest part of the cell. Glycerol flowed from a storage tank prepared at
the upperest part of the cell toward the air box. Air pressure in the
air box could be controlled. Although the upper part of the cell was
saturated with glycerol, finger-type infiltration formed in the lower part
of the cell. The finger formed below the narrow part along the center
line became exceptionally large, because the gap width of this part was
greater than the other part and much amount of glycerol could be supplied
through the part. Pressure in this center finger was measured at 10
points along the center line. The obtaine results were as follows;

(1) The width of every finger decreased following the increase of air pre-
pressure.

{2) Air mainly leaked through the narrow part along the center line after
when the air pressure exceeded the critical value.

{3) Many fingers still remained at the start of the leakage.

{4) Capillarry force acting at the side of finger may reduce the critical
air pressure at which the leakage starts.
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