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Abstract

This study aims to experimentally clarify the behavior of deep underground openings in
discontinuous rock mass by using the newly developed base friction apparatus for examining deep arcas
underground. The air-pressurized base friction technique is a quantitative experimental method which can
reflect both geometric and stress similarity laws by controlling air pressure over the model surface.

This paper shows two types of test experiments; first, influence of thickness of layer and competence
factor is investigated as to a single rectangular opening in the horizontally stratified rock mass. Secondly,
stability of double adjacent rectangular openings located in same depth are examined, with changing the
distance between the openings; thatis distance between pillar.

It is cleared from the experimental results that:(1)In the test of a single opening, the immediate roof
acts as a clumped-end beam member whose span is the width of the openings. Then, the same type of
failure gradually extend upwards and the spans of the failed beams becomes shorter. Finally, when the span
of the beam becomes shorter than the critical span, an extension of the failure is finished; (2) the range of
plastic zone remarkably depends on competence factor; (3) In case of adjacent openings in discontinuous
rock mass, roof collapses did not occur when distance of pillar is more than 0.6 times of the width of a

opening, but they occurred due to plastic failure of a pillar when it is less than 0.4 times of it.
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Fig.1 Failure and collapse of roof
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and seem thickness=2cm)
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Fig.2 Failure and collapse of roof
(Depth=50cm, width=12cm, height=4cm
and seem thickness=1cm and 2cm)
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Fig.6 Tailure and collapse of roof
(Single openings, depth=50cm, width=8cm,
height=2cm and seem thickness=lem and
2cm)

0 bam
— 10 cit—

5em—

Fig.7 TFailure and collapse of roof
(Double adjacent openings b/D=0.6,
depth=50cm, width=8cm, height=2cm and
seem thickness=1cm and 2¢m)
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Fig.8 Failure and collapse of roof
(Double adjacent openings b/D=0.4,
depth=50cm, width=8cm, height=R2cm and
seem thickness=l1cm and 2cm)
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Fig.9 Safety factor against Mohr-
Coulomb failure criteria
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Fig.10 Safety factor on stratified
rock masses around the double adjacent
openings
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