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AN EXAMINATION OF OUTSIDE ENVIRONMENT IN UNDERGROUND DEVELOPMENTS
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ABSTRACT; In this research, the environmental elements, which must be considered in
underground developments, are divided into inside influences and outside influences,
the latter being classified into direct and indirect ones. The relationship between
ground movements and damages of surface structures is discussed as an example in
detail. As a result, the following two difficulties are clarified. (a)Because it 1is
too difficult to give a definition of damage, "Standard of damages" must be select
though it refers only to a part of the total damage. (b)The factors which cause
damages are various, and it is hard to judge which factor has influenced on
structures greatly. Then, most of damage events in the past cannot be directly
related to ground movements and most environmental evaluation in underground
developments is only made by calculation of the prediction values of ground water
level change and subsidence and so on. In addition, the limitation of subsidence 1is
vague and  the influence on various natural and social environments is not
considered. If some degree of ground movement occurs at a certain area, the impact
on natural and social environments must be also evaluated and the limitation of
environmental impact must be decided in harmony with natural and social environment.

KEYWORDS; subsidence, underground utilization, ground environment, environmental
impact assessment.
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