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Abstract: Underground Research Laboratories (URLs) play a crucial role in the siting process of high—level
radioactive waste disposal. A study of evaluating the structural stability of Beishan URLs site was carried out,
considering regional seismic and geological environment. After over a decade of site stability evaluations,

techniques were developed to identify weakly active faults in stable crustal areas and assess their seismic
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potential. A method for determining design seismic motions was proposed, accounting for the source,
propagation path, and local site characteristics. An efficient, high—precision time—domain analysis method
for deeply buried, complex URL systems was proposed, along with a rock—structure numerical model to
reveal seismic performance and its impact on the structural stability of the Beishan URL. The research
determined the seismic fortification intensity for the Beishan URL, provided key seismic input parameters for

structural design, and presented the seismic response results, supporting the construction of a site descriptive

model (SDM) and site suitability assessment for the disposal repository.

Keywords: geological disposal of high—level radioactive waste; Beishan underground research laboratory

(URL); structural stability; evaluation method
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Fig. 2 The overall technology roadmap of program
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a~h—Acceleration distribution characteristics at different times in the model.
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Fig. 9 Acceleration distribution characteristics at different times in the model
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Fig. 10 Acceleration magnification factor and surface PGA distribution of shafts under Mw 6.5 and Mw 7.0 earthquakes
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Fig. 11 Spectral characteristics of ground motion propagation of Mw 6.5 and Mw M 7.0
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Fig. 12 Distribution of principal stress vector in underground laboratory under Mw 6.5 and Mw 7.0 earthquakes (unit: Pa)
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Mw 6.5 and Mw 7.0 earthquakes
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Fig. 14 Absolute displacement distribution of underground laboratory under the action of Mw 6.5 and Mw M7.0 earthquakes
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