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FUNDAMENTAL STUDY ON TUNNEL SUPPORT

By Toshihisa ADACHI, Atsushi YASHIMA and Hiroshi UENO

Synopsis

The mechanical efficiency of rock bolts and the development of loosened zone in the sur-
rounding ground due to tunnel excavation were investigated by model tests. Firstly, model tests
were carried out by paying attention to the friction between rock bolts and sand ground as well
as the installation pattern of rock bolts. Secondary, a circular tunnel excavation was simulated
by shrinking a metal cylinder in a aluminium rod mass and the development of loosened zone in
the surrounding ground due to tunnel excavation was discussed.
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Fig. 1 Apparatus for measuring friction
between paper for rock bolts and
sand.
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Photo. 1 Apparatus used in model test of tunnel excavation.
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Fig. 4 Friction between paper for rock bolts and sand.
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Fig. 5 Relation of tunnel advancement at Fig. 6 Relation of tunnel advancement at
tunnel collapse vs overburden, for tunnel collapse vs overburden, for
test A. test B.
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Fig. 7 Development of loosened zone by Fig. 8 Development of loosened zone by
model test of tunnel excavation, for model test of tunnel excavation, for
high overburden. low overburden.
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