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Damage Effect of Frame Buildings under Internal Blast Load
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ABSTRACT: To analyze the dynamic response and damage mechanism of reinforced concrete
frame structures under internal blast loads, a three—story, three—span reinforced concrete frame
structure with practical engineering significance was constructed and investigated. The damage ef-
fects of different TNT explosive quantities and explosion locations on the overall frame structure
and main components (beams, columns, and floorslabs) were precisely quantified using a finite
element numerical simulation method. The results showed that the local damage to the frame
structures caused by the blast load is positively correlated with the amount of TNT, and that the
explosion location has a substantial impact on the scope and degree of damage to the structure.
The damage caused by explosions to frame structures included two forms: the direct effects of ex-

plosion shock waves and indirect effects of stress waves; the damage caused by the former is
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more severe. Furthermore, reinforced concrete slabs exhibited various damage modes under blast

loads, specifically manifest as shear and bending damage caused by explosion shock wave, and

crushing damage caused by stress wave propagation.
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