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(44) Influence of rock bolt on thermally induced flow in an open fracture

Kunio Watanabe
Yoshio Sorime

Tai Sasaki

Abstract

Thermally induced flow of groundwater around a heat source in rock mass has
recently become a subject of great concern in the field of Rock Mechanics, because
some dangerous substances such as radiocactive nuclides are thought to be transported
by the flow. The mechanism of the flow in an open fracture should be basically
studied to clarify the nature of the flow in a large rock mass having many types of
fractures in it.

The flow in an open fracture may be strongly influenced by the permeability
distribution in the fracture. Generally speaking, thermal plumes successively
generated in the high permeable part of fracture forms a large convection. Con-
sequently, it can be said that substances come from the heat source are mainly trans-
ported through the high permeable part. Flow pattern of the convective motion can
be altered by partly increasing the thermal conductivity of the fracture, and the
conductivity can be easily increased by inserting some rock bolts into rock mass.

The influence of these rock bolts on the induced flow in a model of an open
fracture was experimentally studied by the use of a Hele-Shaw cell with following
results:

(1) Intense upward motion takes place in the high permeable part of an open
fracture. This motion is sustained by successive generation of plumes.

(2) The heat mass transported by a plume can be roughly estimated from the tran-
sient change of the temperature gradient just above the heat source.

(3) Rock bolts inserted into the vicinity of the high permeable part considerably

decrease the upward motion.
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