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Abstract: To more reasonably explain the reinforcement mechanism of supporting structure to surrounding rock, and
quantify the reinforced effect of bolts, conducting a research from a perspective of energy analysis is a new way. Firstly,
it is defined that the additional resistant energy is an energy supply that supporting structure contributes to surrounding
rock, and a theoretical analysis method of energy replenishment for supporting structure is proposed together with its cal-
culation formulas of resistant energy. Then, the side wall’s supporting parameters of 20 hydropower underground power-
houses in China are summarized. Finally, a concept of energy supporting index is put forward based on the additional re-
sistant energy. The research result indicates that the additional resistant energy is composed of 3 parts: resistant energy
provided by tensile strength of bolts, resistant energy provided by bonding effect of interface between bolts and surround-
ing rock, and resistant energy provided by bonding effect of fissure grouting in surrounding rock. Relationship between
the additional resistant energy provided by bolis, the strength-stress ratio of surrounding rock, and the excavation span of
main powerhouse is fitted by 4 empirical formulas. All energy supporting indexes of 20 projects are distributed in the
vicinity of 1.0, this feature can provide reference for support design.
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