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(64) The Creep Property of Rock mass as an Arch Dam Foundation

Tomoyuki Akagi
Toyota National Technical College
Eisei-cho 2-1,Toyota,Aichi, Japan

It is easy to examine the creep property of rock specimen in a labora-
tory. Dr. Ito continues to measure the deflection of beam made of granite
for two decades and determined the viscosity of the granite! . on the
other hand, it is very difficult to determine the long term creep of rock
mass as structural foundations where geological discontinuities are pres-
ent. Although the creep test for rock mass may be performed by the plate
bearing test if the load is sustained, it has not been tried to sustain
the constant load during so very long time because of economical reasons.
Now it is impossible to predict the long term creep behavior of rock mass
being based on the short time property.

Tt may be good idea to determine the creep of rock mass from the obse-
rvated displacements of the rock mass as an arch dam foundation. Because
an arch dam continues to suffer the water pressure as a constant load
for long time. The present paper determines the viscosity of rock mass by
means of rearranging the observed data of the arch dam foundation located
in Yahagi river. The geology of the dam foundation is granite which has
the longitudinal wave velosity of 5.0 km/sec. The average modulus of ela-
sticity is 10000 Mpa according to the plate bearing test. The shearing
strength (C) due to block shear test has 5 Mpa as mean value. The angle
of shearing resistance is about 50 degree.

Figure 1 illustrates the arrangement of pendulums which measure the
displacement of arch dam. The pendulum of RP-2 catches the behavior of
rock mass, Figure 2 shows the observed data which are the water level,
the air temperature.and the displacement of dam body(EL.277) and dam
foundation(EL.206)., If there are no variation of water level, the curve
for EL,206 corresponds to just creep curve of rock mass since the load
due to water pressure is constant. In Fig.2, however, it is found that
the water level moves up and down EL,290. So it is need- to adjust the
displacements for each water level to one for fixed water level. Such
adjustments are performed using the load-displacement relation of rock
mass as showed in Fig. 4 which represents the initial behavior of rock
mass when started to reservoir. The behavior of foundation up to after
9 years are showed in Fig,. 5.

From these figurers we are able to pick up the creep displacements
which are sugested by the proceeding displacemént in spite of constant
water level., In the case of the creep for diffetent water level, it is
possible to adjust it to one for prescribed water level. The adjusted
creep displacements for the water level of EL,297.86 are plotted in Fig.6.
This diagram corresponds to the result due to loading and unloading creep
test. So we can get the creep curve for rock mass by drawing the envelope
line on these plotted pointsas indicated in the figure by a dotted line.
Since ‘the shear stress in rock mass may be 0.5.2.0 Mpa, if we estimate
the strain rate as 0.064cm/1750day, the viscosity of the granite rock
mass located in central Japan is determined as 5 x 10'%.2 x 10%° poise,
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