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Model test study of stability of large span tunnel under explosive plane wave
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(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China;
2. The Third Research Institute of the Corps of Engineering, General Staff of PLA, Luoyang, Henan 471023, China)

Abstract: Through the anti-explosion model tests, the deformation and steady state of large span unlined tunnel and bolting and
shotcrete lining supported tunnel under explosive plane wave are studied. This paper introduces the principle and method of model
test. Based on the test data, the stress characteristics of surrounding rock, deformation behavior of tunnel wall, and the fracture
morphology as well as bearing capacity of tunnel are analyzed. Research shows that under the design condition and overload
condition, when tunnel supported by bolting and shotcrete lining, vertical stress in side wall, acceleration peak value of tunnel vault,
peak and residual value of the displacement of tunnel vault, and peak value of hoop strain on tunnel wall are less than unlined tunnel.
After overload test, unlined tunnel is damaged badly and loss of bearing capacity; but bolting and shotcrete lining supported tunnel is
damaged slightly; the bearing capacity can be increased by 60%.
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Table 2 Mechanical parameters of prototype and model of rocks
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JR I A Ak 15.0~25.0 0.83~1.4 0.40~1.2 35.0~45.0 4.00~15.0 0.25~0.30 2 300~2 600
FORBHA A 0.375~0.625 0.021~0.035 0.010~0.030 35.0~45.0 0.100~0.375 0.25~0.30 1971~2228
SRR A 0.510 0.040 0.030 443 0.260 0.28 2020
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Table 3 Mechanical parameters of tunnel lining materials
of prototype and model
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Cross-section of model tunnel
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Table 4 Stress peak values of surrounding rock
under overload condition
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Table 5 Acceleration peak values of tunnel wall
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the displacement of tunnel wall
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