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(38) STUDY ON THREE-DIMENSIONAL EFFECT OF GROUNDWATER FLOW
AND HEAT TRANSPORT AROUND UNDERGROUND CAVERNS

By Yo IT0*, Kuniaki SATO** and Teruo SHIMIZU#*%%*,
ABSTRACT

Until now, various types of underground caverns for the purpose of the electric power
station, energy storage and underground disposal of nuclear pollutants have been con-
structed in rock ground. When we deal with the dynamic problems of caverns, it is
one of the key subjects to find three-dimensional characters of the groundwater flow
and heat transport around the cavern in rock masses,

From such points of view, this paper presents some numerical and experimental studies
with groundwater motion and heat transport around the cavern. In order to examine
these problems in rock aquifer, two- and three-dimensional numerical approaches on
groundwater behavior and heat transport around the cavern are done by means of the
finite element method and the modified Fluid in Cell method under different hydraulic
conditions. The results obtained from many numerical computations are compared with
experimental results by sand models having three kinds of cavern models. Then, three-
dimensional effects of those around the cavern are confirmed by this study.

The main conclusions by this study can be summarized as follows:

The correlation was found between Q}/Q} and L/f for the groundwater flow around the
cavern. In particular, the three-dimensional effects of flow appears clearly in un-—
confined aquifer. It is confirmed that there is no three—-dimensional effect of heat
conduction and heat convection effect can not be ignored for a large seepage velocity.
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