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NUMERICAL SIMULATION OF HIGH-EXPLOSIVE EXPLOSION
WITH A BACKFILLED TUNNEL IN GRANITE

WANG Hai-bing, ZHANG Hai-bo, TIAN Zhou, HAO Bao-tian
(Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: The dynamics finite element program LS-DYNA® is employed to simulate the high-explosive
explosion experiment in granite, which has a crooked tunnel that is backfilled with concrete stemming. The
appropriate material models and its parameters are important in numerical simulation. Together with the results of
high-explosive explosion experiments, the computational methods, physical models, constitutive models, and their
parameters that used for calculation are established and validated by large numbers of numerical tests.
Elastic-plastic-hydro material model is used for granite, and the JHC model is used to describe the dynamic
response of concrete. The equation of state(EOS) of JWL is used to determine the pressure of detonation products
of high-explosive. Free field parameters and the failure regions are calculated. The reach time of stress wave in
wall rock and tunnel is analyzed and compared. The simulated results agree well with the experiments results. This
work can be regarded as the basement for numerical simulation of the explosion in granite and can be used for
such experimental studies.
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Fig.1 Schematic diagram of experiment with a backfilled
tunnel
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Fig.2 Computational model
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Table 1 Material parameters of TNT
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Fig.3 Relationship between pressure and volumetric strain
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Table 2 Material parameters of concretel”

f, IGPa A B N c Cmax
0.014 0.79 1.6 0.61 0.007 7.0
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14.86 0.04 1.0 0.01 0.004 0.016
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Fig.4 Schematic diagram of EOS for granite
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Table 3 Material parameters of granite
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Fig.7 Schematic diagram of cavity shape and size
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Fig.9 Velocity comparison of calculation results and
experiments results in free filed
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Fig.10 Acceleration comparison of calculation results and
experiments results in free field
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Fig.11 Simulation result of mechanical failure region
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Fig.12 Stemming strain along the tunnel axes
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Fig.14 Computational result of failure region for stemming
and surrounding rock
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Fig.16 Comparison of the reach time of stress waves in tunnel
and in wall rock
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