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Fig. 1 Structure plane of Fengning phase ]I main power house
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Fig.2 Phase I main power house monitoring section
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Fig.3 Shallow surrounding rock deformation near

crane beam of phase II main power house
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Fig. 4 Histogram of maximum deformation of shallow
surrounding rock near crane beams of phase I
main power house
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Fig.5 The proportion of surrounding rock deformation near

crane beam for each value intervals and different depths
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Fig. 6 Proportion of different stress levels of crane beam

bolts in phase I main power house
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Fig. 7 Distribution ratio of stress of different magnitude
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in phase I main power house
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Fig. 8 Representative crane beam bolt stress duration curve
and surrounding rock displacement duration

curve at V-V section
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Fig. 9 Geological logging and surrounding rock
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Influence of Rock Mass Structural Plane and Alteration on Rock

Wall Crane Beam of Underground Powerhouse
HE Yi-chun', XIN Meng', HE Jun’, LI Bin', ZHANG Yu-ting", HUANG Shu-ling’
(1. Hebei Fengning Pumped Storage Company Ltd. . Fengning 068350, China; 2. Key Laboratory of Geotechnical Mechanics
and Engineering of Ministry of Water Resources, Changjiang River Scientific Research Institute, Wuhan 430010, China)
Abstract: Rock wall crane beam is a common bearing structure in underground powerhouse. Because it is directly
supported on the surrounding rock, the stability of the rock crane beam is greatly affected by the geological conditions of
the surrounding rock. Taking the rock wall crane beam of phase [I underground powerhouse of Fengning pumped storage
power as an example, the distribution law of rock wall crane beam anchor stress and surrounding rock deformation were
explained by analyzing the rock mass structural plane characteristics, the rock mass alteration effect as well as the in-situ
observation data of the rock wall crane beam. Furthermore, the correlations between the bolt stress of the crane beam and
the deformation of surrounding rock, the geological conditions as well as the construction process were deeply analyzed.
The reasons for the large bolt stresses and the large deformations of surrounding rock of the crane beam were then ex-
plained, and the influence mechanism of rock mass structural plane and rock mass alteration on the stability of the crane
beam was [inally revealed. This research can provide technical support for the structural design. the construction organi-
zation and the safety demonstration of the rock wall crane beam. thus has practical engineering significance.

Key words: pumped storage power station; underground powerhouse; crane beam; rock mass structural plane; rock

mass alteration





