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Abstract: Under the engineering background of the Shuangjiangkou Hydropower Station on the Dadu River, the
physical model test of the stability of cavern group under high geostress was generally introduced, including the
steel structural frame of the model test, the development of the hydraulic pressure system, the development of the
rock analogy material, the development of the measuring technology and the measuring element, the fabricating
and embedding technology of the prestressed cable and rock bolt, the excavation and measurement of the cavern
group and so on. The developed structural frame can simulate the condition of great depth and high stress, the
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fully-automatic hydraulic system can provide the nonuniform gradient loads to simulate the actual in-situ stress
and stabilize the loading. The high-accuracy mini extensometers measuring system with grating fiber as sensor can
real-time measure the displacements of the surrounding rocks during the excavation. The digital vision system can
measure the convergence of the cavern successfully. A new kind of prestress cable was developed and the unique
bolt embedding technology was put forward and conducted. The measure proceeded with the excavation and
support; and the measuring results were analyzed. In numerical analysis, the 3D finite element analytical model
was set up and calculated by the numerical analytical software FLAC’®. The calculated results were compared
with the measuring results. The laws of the two are in good agreement. After the completion of the excavation,
support and measure, the overloading test was performed. The deformation of the caverns and the fracture rule of
the surrounding rock when the embedded depth reached 1 000 m to 2 200 m were simulated. The correlated
fracture phenomenon was observed. The results of the work will make certain guiding significance to the practical
engineering.

Key words: numerical analysis; high geostress; model test; steel test frame; measurement technique; rock bolt
and prestress cable; caverns excavation and measurement
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Fig.1 Layout of the steel structural frame(unit: mm)
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Fig.2 Excavating subsequences of model cavern group
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Fig.6 Comparison between measured and calculated
displacements at the convergence measurement
point No.1 on the upstream side wall of main

power house during key period of excavation
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