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Case Study on In-situ Stress Measurement by Over-coring and
Its Application to Design of a Pumped Storage Power Plant

Dae-Young Kim, Hong-Sung Lee and Young-Nam Lee

Abstract With increasing development of underground space, underground pumped storage power plants, which
generate power by falling water in upper reservoir to lower reservoir, have been continuously constructed. For
efficient and safe design, construction and maintenance of such power plants, it is very important to understand
in-situ stress and the mechanical properties of the surrounding rock mass at the design stage. The power plant
presented in this paper is under construction at a depth of 320~375 m. For stability evaluation of the structure,
in-situ stress was measured by over-coring method. Also pressuremeter test and a series of laboratory tests were
performed to obtain the mechanical properties. Numerical analyses were conducted to check the efficiency of
designed support patterns. The results showed that unstable areas occurred partly in the numerical model, and
therefore supports were additionally applied. Finally complete stability was obtained and the following excavation
has been operated successfully until now.
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Fig. 2. Schematic diagram of in-situ stress measurement by typical borehole deformation method
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Table 2. Stresses at side walls of tunnel along short axis of power plant (N44E)
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Fig. 10. Contour of strength/stress ratio after final excavation

Table 10. Relaxed zone at excavation steps
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