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THE BEHAVIQUR OF ROCK MASSES AROUND A TUNNEL EXCAVATED IN GRANITE
Haruyuki Sinya, Hisashi Takenaka, Tadashi Suga, Kuniichirou Miyashita

Shimizu Construction Co., Ltd. Architects & General Contracors
No. 16-1, Kyobashi, 2-chome, Chuo-ku, Tokyo 104 Japan

Summary

Measuring movements of rock masses around a tunnel excavated in granite, the
authors investigated the behaviour of them. The size of the tunnel was about 8.5m
in height and 8.5m in breadth. Two different measuring sections were settled, one
of which was supported with about 5cm thickness shotcrete, and the other was sup-
ported with the same thickness shotcrete and system rock bolts which were fully
bonded ($24 x 3,000mm). In the latter section, 10 rock bolts were installed in
one cross-section, and the total longitudinal distance was 9m with the rock bolt
pitch being 1.5m. The items of measurements were convergence, the rock deforma-
tion and the velocity of seismic wave around the tunnel, and the loads in rock
bolts.

The authors also carried out the elastic analysis by means of F.E.M. and tri-
axial compression tests of rock specimens to study the correspondence with the
results of the measurements.

The main results obtained are as follows;

1. The plastic zones and arheological phenomenon of rock were scarcely recognized.
This is because the rock guality was good, and smooth blasting method was intro-
duced. Therefore, it is considered that almost of the tunnel deformation was
caused by the advance of the working face,with enlargement of joints in rock
masses.

2. System rock bolts seem to make the rock mass tightly, sewing the rock together.

3. The fact that the distribution of the rock deformation in the non-bolted section
have a good correlation to the distribution of the load in rock bolts in the
system rock bolted section, is worthy of taking notice in considering the effect
of the rock bolts.

4. There is a good correspondence between the results of measurements and elastic
analysis when the young modulus of rock masses is estimated at 3.0 x 104kg/cm .
(The compressive strength of rock specimens is about l,OOOkg/cmz.) Even if the
strength of the rock masses had been the same with the residual strength of
rock specimens, failures around the tunnel would not occurred. But this is the
theme of investigation in future.

These results show some of the property of granite rock masses, though they
are obtained from observations of only one tunnel field.
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