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Abstract

In order to study the failure characteristics of underground cavern rock mass, the biaxial com-
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pression test of real sandstone model with holes was carried out, and the evolution process of
crack and failure precursor information was analyzed from inside the rock with acoustic emission
system. The test results show that the crack appears first at the arch foot of the opening due to
stress concentration, and the crack develops along the tip to the spandrel. Slab cracking occurs in
the cave, and the rock mass on both sides of the straight wall is cut by cracks and falls to the bot-
tom of the arch. At the early stage of loading, the AE signal is weak, and the AE activity becomes ac-
tive gradually with the initiation and propagation of cracks. When the tunnel is about to reach the
peak load, the AE signal suddenly drops into the quiet period, and the AE characteristic parame-
ters jump to the maximum value when the peak load is reached. The quiet period of AE can be
used as the precursor information of rock mass failure.
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Figure 1. Model of sandstone tunnel
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Figure 2. Biaxial compression test system for sandstone tunnels
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Figure 3. Tunnel biaxial compression test stress path
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Figure 4. Tunnel load-deflection curve
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Figure 5. Tunnel cracking evolution
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Figure 6. Tunnel acoustic emission ringing counts as a function of time
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Figure 7. Variation curve of tunnel acoustic emission amplitude with time
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