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Abstract: The karst mountain region in the Southwest China is the largest contiguous exposed karst area with fragile geological
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environment in the world especially the development of the karst bank-slope within the area of Wuxia Gorge is quite prominent.
Due to the impoundment of Three Gorges Reservoir and the fluctuation of the reservoir water level the deformations and instabili—
ties with different degrees occur at a part of the karst bank slopes (e. g. Jiangchuandong Rock Mass) therein and then the safe
operation of the reservoir is greatly impacted. In order to determine the optimum mixing ratio of the material that is similar to the
structural plane for the geomechanical model experiment on Jiangchuandong Rock Mass of the karst bank-slope within the area of
Wuxia Gorge barite powder quartz sand gypsum and water are taken as the raw materials for preparing the similar material for
the structural plane; for which the experimental study on the mixing ratio of the similar material is carried out based on the design
method of orthogonal experiment. By taking aggregate-cement ratio ( aggregate/cementing agent)  water-gypsum ratio ( water/gyp—
sum) barite powder-aggregate ratio ( barite powder/aggregate) as three control factors the relevant triaxial compression experi—
ments are made and then the mechanical indexes of the similar materials with different mixing ratios are obtained. Through fuzzy
comprehensive evaluation method the optimum mixing ratio of the similar material is obtained and then the simulative experi—
ment on the similarity of the bonding material for the rock mass structural plane is conducted as well. Meanwhile the sensitivities
of all the control factors under the conditions of different levels to different physical and mechanical parameters are analyzed. The
study result shows that the distribution ranges of the mechanical parameters of the similar materials with different mixing ratios are
larger with obvious degraded effects and then can meet the requirements on the basic characteristics of the similar materials of
the structural plane for the geomechanical model experiment; for which the density and internal friction angle of the similar mate—
rial is mainly dominated by the aggregate-cement ratio while the cohesion is mainly controlled by the water-gypsum ratio. The
study result can not only provide a certain theoretical basis and practical experience for the smooth implementation of the follow—
up geomechanical model experiment but can also provide a basic theoretical support for the disaster prevention and mitigation as
well as the early warning assessment for the Three Gorges Reservoir Area thus enhance the disaster prevention and mitigation ca—
pacity of karst mountain regions in China.
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