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Table 1 p-a equation of state parameters for concrete
pp/(g/cmg) ‘oo/(g/cmx) Peru .\-h/(MPa) /)lnck/(MPﬁ) n AI Az As B, B,
2.314 2.750 23.3 6 000 3.00 3.53X10" 3.96X10" 9.04X10° 1.22 1.22

K H Mie-Griineisen (R 2 5 2 M Drucker-Prager 5 & A5 807 Sfe Fif i + 398 78 48 KB v o5 28607 T AOAE H
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Table 2 Parameters of soil model

o/(g/cm®) r S c/(km/s)  G/(MPa) Hydro tensile limit/(MPa)

2.2 0.11 1.5 1.6 240 —0.1

R3 MHEESY

Table 3 Parameters of explosive model

o/(g/em®)  wvo/(km/s) A/(GPa)  B/(GPa) R, R, w e/(k]/m*)

1.658 6.930 373.7 3.734 4.15 4.15 0.35 6X10°
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Fig. 3 Profiles of pressure at gauge 3 Fig.4 Profiles of cast velocity at gauge 6
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Fig.5 Profiles of pressure at different gauges Fig. 6 Displacement-time curves at different gauges
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Fig. 7 Simulation results of damage in surface concrete layer with three typical thicknesses
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Fig. 12 Relationship between dimensionless crater radius Fig. 13 Relationship between dimensionless cavity radius
and dimensionless surface concrete thickness and dimensionless surface concrete thickness
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Table 4 Experimental and calculated crater parameters

R/(mm) r/(mm)
d/(mm)
Exp. Calc. Exp. Calc.
320 810 834 330 356
350 775 795 320 345
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Numerical Simulation on the Effect of Surface Concrete Layer

on Inner Explosion of Runway
KANG Yan-Long,]JIANG Jian-Wei, WANG Shu-You, MEN Jian-Bing

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: The explosion damage of runway is numerical simulated using a hydro code of AUTODYN

based on TCK damage model considering tensile failure. The effects of charge and surface concrete lay-

er thickness on the explosion crater diameter are obtained when the detonation is at the bottom of sur-

face concrete layer. The results indicate that the model describes well the process of concrete fracture

and crater formation in surface concrete. According to the simulation results,the dimensionless expres-

sion relating crater radius,cavity radius and the thickness of the surface concrete layer is established to

predict the crater parameters during inner explosion in runway. A good agreement is achieved between

the crater sizes measured by experiment and that predicted using this empirical equation.

Key words:inner explosion;runway;multilayer medium;crater;numerical simulation
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