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Table 1 Material parameter values for air

*CESE_MAT_GAS *CESE_EOS_IDEAL_GAS

C C. P C, C

2 v v p
1.458e-06 110.4 0.72 7.135e-06 1.002e-05

1

Note: C, is the first coefficient in the Sutherland viscosity formula. C, is the
second coefficient in the Sutherland viscosity formula. P_is the Prandt|
number (used to determine the thermal conductivity). C, is the specif-

ic heat at constant volume. C_is the specific heat at constant pressure.
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Numerical Simulation Study of the Attenuation Characteristics of Blast Shock Waves in Multi-Level Diffusion
Tunnels

LU Qiu'*, PENG Yong®, WANG Zi-guo', CHENG Hao?, LI Xiang-yu’, LI Zhi-bin*
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China; 2. College of Sciences, National University of Defense
Technology, Changsha 410003, China)

Abstract: In order to attenuate the blast shock wave in the tunnel efficiently, the design idea of setting up multiple continuous
diffusion chambers in the tunnel was proposed. Based on the numerical simulation method, the influence of the structural param-
eters of the multi-stage diffusion chamber on the wave absorption efficiency was systematically discussed, and the propagation
attenuation characteristics of the shock wave with a pressure of 2=11 MPa and a positive pressure duration of 18.25-1000 ms in
the pit containing single, double/tertiary diffusion chamber were investigated. The results showed that the increase in the number
of diffusion chambers can effectively improve the wave dissipation efficiency of the tunnel, and the peak pressure of the shock
wave after passing through the three-stage diffusion chamber pit is 81.08% lower than the peak pressure of the straight pit with-
out diffusion chamber with the same length, while the spacing between the diffusion chambers has a limited effect on the wave
dissipation efficiency of the tunnel. Under the condition that the total length of the diffusion chamber is equal, the tertiary diffu-
sion chamber has the best attenuation effect on the shock wave compared with a single long diffusion chamber and the second-
ary diffusion chamber. With the increase of shock wave pressure under the same positive pressure duration, the wave dissipation
efficiency of the multi-stage diffusion chamber pit slowly increases. Under the same peak overpressure condition, the wave loss
efficiency of the three-stage diffusion chamber pit decreases greatly with the increase of positive pressure time, but it can still
maintain a wave loss efficiency of 43.38% when the positive pressure time is 1000 ms.

Key words: multi-stage diffusion chamber;Shock wave;laws of propagation;wave dissipation
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This research proposes the concept of establishing multiple diffusion chambers for protective purposes, the influence of the
structural parameters of the multi-stage diffusion chamber on the wave dissipation efficiency and the propagation attenuation
characteristics of different characteristic shock waves in the tunnel containing the multi-stage diffusion chamber are

systematically discussed.
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