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Abstract: According to the /7 principle, a similarity law was proposed between the prototype and the scaled-down models of
the steel frame under a far-field explosion load. Based on the explosion experiments of steel frame substructures, a numerical
model of the substructure was established by AUTODYN to verify the reliability, accuracy, and computational efficiency of
the fluid-structure interaction method in the structural explosion response analysis and the analytical blast boundary method by
comparing the numerical simulation results with the experiments of the steel frame under the far-field explosion load. The
results show that the analytical blast boundary method can reasonably simulate the dynamic response of the steel frame under
far-field explosion loads with high computational efficiency. Finally, the dynamic response and damage of a two-story three-
span steel frame structure under a far-field explosion load were analyzed by the analytical blast boundary method using
different scaling ratios. The results show that when the two-story three-span steel frame is fully scaled according to the
geometric similarity ratio, the dynamic displacement responses of the prototype and the scaled-down models of the steel frame

under the far-field explosion load are similar. And the damage effects of the prototype and the scaled-down models based on
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the assessment index of interlayer displacement angle are similar.

Keywords: similarity law; steel frame; far-field explosion; dynamic response
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Fig. 1 Schematic diagram of the geometric characteristic quantity
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Table 2 Similar parameters of independent variables in explosion damage problems
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Table 3 Material parameters of explosive
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1630 373.77 3.7471 4.15 0.9 0.35 6930 21 6x10°

F4 WM I-CHERSY
Table 4 The J-C model parameters of steel
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Table 6 Strain rate of the steel frame under different conditions
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Fig. 8 Response history curves of the steel frame
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Table 8 Interlayer displacement angle limit corresponding to structural damage
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Fig. 9 Stress contours of the steel frame models
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