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STRUCTURAL BEHAVIOUR OF THE KUROBE DAM
ESPECIALLY,THE DEFORMATION OF THE FOUNDATION ROCK

The Kansai Electric Power Co.,Inc.
Takehiko NIWA

The Kurobe dam was completed in 1963. The reservoir level was raised up in 1960 to
intermediate elevation as the first filling up, and continuing successive filling up
to maximum water level in 1969 with carefull reservoir operation.

The structural behaviour of the dam and the foundation rock under gradually increasing
load is being observed with measuring apparatus which are arranged extraordinary wide
scale in the dam and the foundation rock.

Type: Archdam, center over-flow
Structural Height: 186 m

Crest Length: 492 m

Volume of Dam: 1,608,000 m3
Reservoir Capacity: 199, 285,000 m3

Horizontal deformation of the foundation rock is measured by rock deformeters forming
network in two horizontal planes of both banks. There exists compressive deformation
and no sign of extension by loosening of the rock. The rock deformeters show rather
elastic deformation, but residual deformation is recognized to some extent.

Some examples of the rock deformeters are shown here. It can be observed that residu-
al deformation in both banks is not small one. Ratio of Erl and Er2 ( Erl: modulus
of rock deformation during virgin loading, Er2: modulus of rock deformation during
repeated loading) thus obtained is 0.26 - 0.48. The value of Erl/Er2 obtained by rock
test in situ is in the range of 0.32 - 0.62. Average strain obtained by whole rock
deformeter network is 49 x 10=6 - 71 x 10-6,

For the purpose of examining the results of observation on the present state of the

dam and the foundation rock, additional analytical ‘studies have been executed. The
method of the analysis is not different from stress analysis of complete adjustment,but
two kinds of moduli of deformation obtained by field tests are taking into account as
loaded. Annual progress of residual deformation at the lowest water level can be
analytically obtained. One of the examples for the evaluation on radial deflection at
. the crest of the dam crown is shown here.

Two dimensional stress analysis by Finite Element Method for the horizontal slices of
abutment was also executed, taking into account the real topographic surface, which is
referred to the interpretation of the results by rock deformeters. The result of rock
deformeter can be explained well by this analysis. The method of’analysis may be con-
sidered fairly useful and reliable.

The rock deformation up to the present date has to be paid much more precaution from
following two points of view; influences on the deformation or the stress of the dam
and risk of various types of failure in the foundation rock. It is recognized that
the result of measurement of the dam and the foundation rock during and after filling
up the reservoir is generally normal condition of their situations.





