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TUNNEL INVESTIGATION SUSTAINED EXPANSIVE EARTH PRESSURE

Koichi Hayash.i>l< Yutaka Nishida™
Yasunari Koga""'< Hidekuni Takasaki**

As the excavation of the tunnel was hampered by the expansive earth pressure, rockbolts
were employed as a subsidiary method. The trial execution of the NATM (New Austrian Tunnell-
ing Method), which combines the system rockbolts with shotcrete, was also carried out.

In this report, various ground behaviours under different work methods are compared and
their characteristics are presented.

The geology of the tunnel site is alternated beds of sandstone and mudstone, and many
fault shattered zone are exist, The P-wave velocity was 2.0 to 2.6 km/s and the earth covering
was 20 to 40 meters. The compressive strength of rock was over 200 kg/cm2 in most parts, but
was partially below 10 kg/ em? in softening mudstone. The earth was subject to sudden softening
and deterioration due to the change of stress and due to water.

The following results were obtained through our investigation:

(1) The ground behaviour is governed by the softening mudstone, though its quantity is small.
(2) The main cause of the expansive earth pressure is the plastic flow failure of the rock mass.
(3) The cavern surface deformation is caused largely by the progress of the facing, and the

‘ effect of the creep is small.
(4) The H-support, rockbolts and shotcrete were all effective, each supporting a portion of
the ground force.
(5) The NATM is an effective method in this tunnel works since it is advantageous in respect

of the following points:

a. Cavern surface deformation

b. Loosing zone

C. Interaction caused by the passage of the opposite heading
d. Stress redistribution
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