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Abstract

The base friction technique is one of the effective and quantitative experimental
methods taking account of gravity field. A base friction apparatus has been
developed for studying the stability of shallow underground excavation and
settlement of the ground surface. This study describes a trial production of the
new base friction apparatus for underground utilization at a depth, though current
base friction apparatus has been limited for fitting within shallow depth, and some
tests by using it. In the newly developed base friction apparatus, friction force on
the plate and external forces by jacks and rubber bags in vertical and horizontal
directions, respectively, are simultaneously applied to produce a high stress field.
Air pressure working on the model surface can be increased up to 600 kPa. Urethane
or teflon base can be used as frictional plate according to the purpose of tests.
This development of the new base friction apparatus enables quantitative research of

the deep underground.
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(b) Side View.
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Fig.1 Base friction apparatus.
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An example of deformation vectors
by the new apparatus.
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(a) Pa= 30 kPa (b) Pa= 60 kPa

Fig.5 Propergation of cracks around deep underground opening.
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