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Stability estimation method of greenschist tunnel based
on increasing-decreasing energy method

SUN Feng, FENG Xia-ting,

ZHANG Chuan-qing,

ZHOU Hui, QIU Shi-li

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on the understanding of geological conditions, tunnel excavation response and the physico-mechanical properties

from laboratory tests of rock, deformation gradation and safety factor of the soft rock tunnel are proposed. Considering that the root

cause of tunnel instability after excavation is the excessive energy of the tunnel native rock; the energy, which is combined with the

ratio of the total deformation and elastic deformation, is used to analyze the stability of the tunnel; and on the basis, the safety factor

is obtained by increasing-decreasing energy of the original rock. Through the practical application and compared with traditional

evaluation methods, the method metioned above is proved to be reasonable and practical. The geological conditions of surrounding

rock, the cross section shape, size, excavation and other factors, which are rarely considered by traditional evaluation methods are

taken into account, so as to supply important references for the underground engineering.
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Fig.1 Stress-strain curves of greenschist in Jinping II
hydropower station under triaxial compression
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Table 1 Deformation gradation of soft rock tunnel
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