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Stress Distribution and Deformation Behavior of a Underground Cavern
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|2 (SYNOPSIS) : This paper presents the results of field instrumentation, laboratory tests, dilatometer
tests, plate loading test, in-situ stress measurements, and two and three-dimensional numerical
analysis of the oil storage caverns which are under construction in Yeochun, Korea. Changes in rock
stress and displacements during excavation were monitored using vibrating wire stressmeters and
multi-point borehole extensometers which had been installed before excavation. Laboratory tests were
carried out to figure out physical and mechanical properties. Dilatometer tests and plate loading test
were performed to determine the deformation modulus of metamorphosed andesitic tuff at the site of
underground oil storage facility. In-situ stress measurements were executed at the depth of the
caverns using the USBM type borehole deformation gage. Using the results of laboratory and field
tests, two and three-dimensional numerical analysis were carried out and compared with the results of
instrumentation. It seems that the amount of supports can be reduced and the behavior of cavern due
to excavation can be predicted by numerical analysis using field input data.
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