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Abstract: In order to study the anti-explosion stability of a long-span underground chamber under the influence
of multiple factors, simulation using FLAC3D ,based on model tests,was conducted by changing the parameters of ex-
plosion strength , explosion source location and chamber span,so that to obtain the variation laws of stress, displace-
ment and plastic zone of the surrounding rock and lining structure of the chamber under different conditions. The re-
search results show that the stress wave propagates in a spherical form from the explosion center. In the process of
propagation , the strength of the stress wave rapidly attenuates,and the reflection occurs when the wave spreads to the
earth§ surface and the free surface of the chamber. The reflected tensile wave makes the surrounding rock damaged,
producing the phenomenon of " spalling" ,and splayed cracks appear on both sides of the chamber. After the explo-
sion intensity increases,the stress values of the measuring points and the deformation of the vault increase. The ten-
sile area and plastic zone above the chamber also become larger,and even join together,which might make the cham-
ber collapse. With the increase of the chamber span, the stress value of each measuring point changes little , while the
deformation of the vault increases significantly, which results in a worse anti-explosion performance. Under the same
explosion intensity,the damage effect of top explosion is the most serious. The more the explosion source deviates
from the chamber,the smaller the stress values of measuring points, deformation and plastic zone of chamber are. As

a practice , increasing the buried depth of the chamber and making some surface camouflage can reduce the explosion
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damage effect,while increasing the strength of lining structure and anchoring the arch foot and the vault can enhance

the stability of the chamber.
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Table 1 Physical and mechanical parameters of surrounding rock and lining structural model
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Fig. 1 Overall schematic diagram of the model
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Fig. 2 Time-history curve of explosion pulse load
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Table 2 Dynamic calculation parameters of the model material
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Table 3 Numerical simulation conditions Fig. 3 Comparison of measured and numerically simulated
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Fig. 4 Distribution of maximum principal stress,plastic zone and vertical displacement of model M,
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Fig. 6 Final state diagram of maximum principal stress and plastic zone under different explosion pressure peaks
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Fig. 9 Final state diagram of maximum principal stress and plastic zone of chambers with different spans
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Fig. 10 Variation law of peak values of stress

test points with different chamber spans
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Fig. 11 Variation law of peak values of displacements

with different chamber spans
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