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(22) IMPROVEMENT OF ROCK AROUND PENSTOCK BY GROUTING

Tokyo Electric Power Co., Inc.

Akira Hatakeyama

The embedded penstock at Imaichi hydropower station has a maximum
design head of 840 m, a diameter of 5.5 m and a length of 1,000 m.
Prior to the installation of the steel pipe, low-pressure (3 ~ 5
kg/cm?) grouting was carried out by making use of the shotcrete layer,
since shotcrete and rock bolts were employed as supports of the tunnel
for the penstock.

The measurements of seismic wave velocity have proved that the
loosened zone near the surface due to blasting can be improved by
grouting, while the bedrock can not be improved.

In order to closely evaluate the velocity of the loosened zone
before and after grouting, a simplified method utilizing re-bars and a

hammer was developed. The results show the following.

(1) Grouting increased the average of velocity by 32% and decreased
its standard deviation by 24%.

(2) A zone of more than 3,500 m/s can be improved by grouting to as
much as 5,800 m/s.

(3) The increase rate of the velocity due to grouting cannot be
estimated by the amount of grout.

Correlation between the velocity and Young's modulus of the rock
mass was obtained through 42 in-situ jack tests. Based on the
correlation and the above-mentioned results, the equivalent Young's
modulus of the rock mass was obtained by the theory of double thick
wall cylinders. The results showed that the average of Young's modulus
and 1its standard deviation were multiplied by 1.13 and by o0.46
respectively due to grouting and that the Young's modulus value of
average minus standard deviation used in the design of this penstock

was multiplied by 1.5 after grouting.
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