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Abstract

After a large-scale underground powerhouse cavern group is completed and put into operation, it
will face a service period of several decades or even hundreds of years. The safety of the surround-
ing rock and support is a crucial link to ensure its long-term stable operation. Firstly, this paper
analyzes the overall idea of the safety analysis of the surrounding rock support structure of the un-
derground powerhouse during the operation period, and believes that the work should be carried
out from two aspects: the overall magnitude laws of the surrounding rock deformation and the sup-
port structure, as well as the abnormal data. For the abnormal data, numerical simulation and local
surrounding rock stability analysis should be further carried out to achieve the safety evaluation of
the cavern group during the operation period. Finally, taking the cavern group of the underground
powerhouse on the right bank of a certain hydropower station as the research object, based on the
monitoring data of the surrounding rock deformation and the force of the support structure during
the operation period, combined with the numerical simulation method, the long-term stability of
the surrounding rock and the safety state of the support structure are systematically analyzed. The
research results show that: the deformation of the surrounding rock of the main powerhouse is
mainly concentrated in the construction period, and the deformation magnitude during the opera-
tion period is generally small. After the impoundment and operation, the incremental deformation
of the surrounding rock is limited, indicating that the impoundment of the arch dam has a limited
impact on the surrounding rock. In response to the continuous growth phenomenon of the local
anchor cable dynamometer, through the analysis of the geological conditions and the review of the
block stability, it is confirmed that the safety coefficient of the block meets the safety requirements.
This research provides data support and theoretical basis for the safety evaluation of the surround-
ing rock-support system of the underground powerhouse during the operation period, and makes
up for the deficiencies of the existing research on the long-term stability analysis during the opera-
tion period.
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Figure 1. Distribution of surrounding rock deformation
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Figure 2. Time history curve of surrounding rock deformation
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Figure 3. Time history curve of anchor cable dynamometer monitoring
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Figure 4. Block positions in numerical model
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Figure 5. Changes in monitoring anchor anchorage force under different reduction coefficients
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