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Influence of Proportional Distance Parameter on
Structural Reliability of Blast Resistant Chamber
Structure under Explosion
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Abstract; In order to study the influence of proportional distance parameters on the reliability of

wallboard structure under explosion, a reliability analysis method of wallboard structure based on
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Monte Carlo sampling is proposed. Structural deformation nephogram under different scale distance
is simulated by using LS-DYNA finite element program. The displacement response of wallboard
structure under explosion impact is calculated, which is the maximum displacement and plastic
displacement in the middle of span, respectively. Considering the uncertainty of plate material
strength and size, a function is established with the ductility ratio as the index to calculate the
reliability of wallboard structure under explosion impact. The results show that when the

proportional distance is 0. 7 m/ kg% ,the damage of the concrete slab structure is the most serious,
and many cracks appear at the fixed end and circumferential tensile cracks on the blasting surface
of the slab back. With the increase of the proportional distance,the maximum displacement and
plastic displacement of the structure decrease,and the failure probability gradually decreases. When

the proportional distance is 0.9,0.95 and 1 m/ kg;*,the failure probability is almost 0. And the
failure probability and reliability index curves of the structure under different proportional distances
are obtained. Proportional distance is an important parameter affecting the damage degree of
wallboard structure under explosion, which is helpful to solve the problems of structural design and
performance evaluation.

Key words: near field explosion;anti explosion room; plastic displacement; ductility ratio; monte

carlo simulation ; failure probability
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