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Numerical analysis for dynamic responses and influencing factors
of profiled steel-concrete composite slab under near explosion
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(1. School of Civil Engineering, Northeast Forestry University, Harbin 150040, P. R. China;
2. Jiangsu Key Laboratory of Structural Engineering, Suzhou 215011, Jiangsu, P. R. China)

Abstract: Explicit dynamic finite element program ANSYS/LS-DYNA is adopted. According to the method
of fluid-structure interaction, profiled steel-concrete composite slab is simulated under near explosion in
different conditions. And the stress form, the dynamic responses and failure process were analysed.
Numerical analysis results show that the largest displacement of composite floor slab can be significantly
reduced with increasing the thickness of the concrete and improve the strength of the steel plate. The
ductility and anti-explosion performance of composite floor slab can be improved. The anti-explosion
performance of composite floor slab has less effect by changing reinforced spacing. The reference and basis
can be provided for antiknock design of profiled steel-concrete composite slab.
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Table 4 Concrete model material parameters
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Fig. 3 Finite element mesh model
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Fig. 8 Effectivestress time histories of reinforced elements
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Fig. 9 Effective stress time histories of concrete elements
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Table S Comparison of different working conditions

TREE L 5 i
T LeBIEE R/ Wi REEL
. L OWMEiE R/ n RN/
F5 (mekg V%) ot & o JE
mm mm
1 0.27 PLO@150 76 Q345 C50 60. 3
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4 0.27 P10@250 66 Q345 C50 70.1
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7 0.27 P10@250 76 Q235 C50 69. 8
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Fig. 13 Steel plate nodes
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