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Proposing of a New Method to Detect Loosened Regions Around a Rock Chamber,
Taking Note of Stress Redistribution due to Excavation
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Abstract

To develop a new method to make clear rock behavior by excavation, the authors tried to
measure vertical strain change in rock around an underground chamber using small strain
gauges. Twelve small strain gauges were buried in a 52 mm diameter borehole with 0.5~1.0 m
intervals, from 0.8 m (No.1 gauge) to 9.0 m (No.12 gauge) distant from the wall of an 8 m
diameter circular chamber.

An elastic theory indicates that the magnitudes of strain changes become larger with
proximity to the chamber. However, the magnitudes distribution of measured strain change
showed two peaks at No.3 and No.9 gauges. This result indicates that the load increment due
to stress redistribution was supported by the two portions showing the peaks of strain
changes, like two pillars. This result also indicates that the rock region near the chamber
where No.1 and No.2 gauges were buried did not support the load increment, therefore, the
region was loosened by excavation.

Consequently, it was elucidated that this new measuring method can give us important
information on stress redistribution and loosened regions.
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