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Contrast Test of Cavern Rock Burst Model under Hydraulic Loading and
Gas-liquid Compound Loading

ZHU Wen-hua, YAN Xing, LIU Chang, XIA Yuan-you
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan Hubei 430070, China)

Abstract. In order to investigate the difference of rock burst phenomena in underground under hydraulic and
gas-liquid compound loading conditions, selecting a gypsum model material with brittle elasticity, a large
scaled model specimen is produced. Meanwhile, a self-designed gas-liquid compound loading test device is
developed to conduct the cavern rock burst physical model test under hydraulic and gas-liquid loadings to
simulate the rock burst phenomenon in the process of excavation in deep underground caverns. With the
methods of stress-strain testing, acoustic emission monitoring and imaging retrieval, the macroscopic failure
features, the interior deformation characteristics around the cavern, the acoustic emission characteristic
parameters and the crack propagation in the loading process of specimen are analyzed. The test result shows
that (1) Cavern wall and spandrels create a larger stress concentration zone, the rock burst of cavern appears
in the side wall firstly then spandrel, the cavern wall and spandrels are cracked and expanded in a very short
time, forming a wide range of cracks, spalling and ejection fragments, accompanied by a large sound. (2)
The failure zone under the gas-liquid compound loading is larger than that under the hydraulic loading at the

same stressing paths. The damage range of the cavern wall is 0. 6b (b is the cavern width) under the gas-
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liquid compound loading condition. (3) The occurrence and intensity of rock burst are closely related to the

loading method and the energy release rate during the rock burst process. In the model specimen under the

as-liquid compound loading, the obviously gradient change appears a e corresponding failure point, the
liquid I 1 loading, the ol ly gradient change apy t th ponding failure point, tl

strain value is significantly higher than of the hydraulic loading specimen. (4) The acoustic emission energy

has obvious mutation compared with the hydraulic loading. The macroscopic failure process and phenomena of

the rock burst are more obvious, and the degree of rock burst is more severe. Therefore, the test method

using gas-liquid compound loading is more conformable to the loading condition of the real rock failure

process.

Key words : tunnel engineering; rock burst; model test; cavern; 3D stress; gas-liquid compound loading;

large-scaled specimen
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