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A simplified calculation method for confined blast loading considering
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Abstract: Aiming at the problems of complex characteristics of blast load induced by fuel-rich explosives in confined spaces,
as well as the high cost of high-precision solution and engineering application, a numerical calculation method for confined
blast loading considering the afterburning effect was established. The method was verified for its reliability by comparing the
calculated quasi-static pressure, impulse within the saturation response time and residual deformation of the target with the
experimental results, with all relative errors controlled within 10%. The spatiotemporal distribution law of confined blast
loading in confined spaces was systematically analyzed, and a simplified equivalent loading method considering both the
saturation response time and quasi-static pressure was proposed. The reliability of the simplification method was validated by
comparing the calculated first peak deformation and residual deformation at the central point with the results from fully

coupled calculation, with all errors within 10%. Through an investigation into the spatial distribution form of the equivalent
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load and the influence of quasi-static pressure on structural response, the results show that within the scope of the current
research, the spatial distribution of the equivalent load has a relatively minor effect on structural response, while the
contribution of quasi-static pressure cannot be neglected. On the basis of the above findings, a two-stage load simplification
model based on the load characteristics at the central point of the target plate was proposed. The reliability of the simplified
model was confirmed by comparing the residual deformation values obtained from 10 groups of simplified model calculations
with the experimental data, with all errors within 15%. The research results indicate that the proposed model exhibits good
applicability under different working conditions; it can significantly improve the calculation efficiency while ensuring the
calculation accuracy, and thus provides a technical approach for the simplified analysis of engineering problems related to
confined space explosions.
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Fig. 1 Numerical calculation model for confined-space explosions
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Fig. 3 Pressure-time history curves in confined space
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N o2 Y 20.44 19.44 5.09
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ALY 17.53 17.55 -0.14

g » A 23.68 22.50 5.25
n RAEN 2037 19.44 475
2 LRSI 25.61 23.86 7.33

BRI 17.46 17.55 -0.55

N 3 AR 23.61 22.50 4.94
BRI 20.27 19.44 424
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Table 6 Comparison of residual deformation results

T B /mm Zite/g AR /mm KB {E/mm BR2E
FC-3-2 34 20 14.99 15.70 ~4.52%
FC-3-4 34 30 20.46 21.80 ~6.15%
FC-3-5 34 40 2536 27.50 ~7.78%
FC-3-6 34 50 3134 34.60 ~9.51%
FC-3-7 34 60 35.15 39.80 ~11.68%
FC-3-8 34 70 40.16 43.30 ~7.25%
FC-4-1 4.0 20 12.55 11.60 7.76%
FC-5-2 5.1 20 9.58 9.30 3.01%
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B EELE R 77.22 mm, IB4E S 72,00 mm, 96 7.25%; 75 ¢ TNT T F L4134
455879 98.10 mm, IEE45 R 88.00 mm, BRI 11.47%.
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