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Damage Analysis of Box Girder Bridge with Different Materials

under Explosion Impact
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ABSTRACT: With ANSYS/LS-DYNA finite element software, the local damage and overall
damage process of an actual reinforced concrete small box girder under explosion was simulated
by the three—stage coupling method. Thereby, the failure mode and damage mechanism of the

key components of the box girder bridge under 35 kg equivalent explosive were obtained. Then,
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the influence of the material of the box girder bridge on the explosion damage effects was studied.

Results showed that when the explosive equivalent is 35kg, the box girder bridge does not col-

lapse as a whole, but the roof is extremely damaged with penetration damage, severe concrete

spalling oval crater. Simultaneously, cracks appear at the junction of the web and the roof. The

simulation process verified that the explosion shock is firstly formed on the surface and diffuses

outward in ring—shape, and then horizontally diffuses to the edge of the flange plate and begins to

spread downward. With the increase of the material strength, the damage area of the box girder

bridge decreases, and the stability of the box girder gradually increases.

KEYWORDS: explosion mechanics; shock wave overpressure; box girder bridge; damage

mechanism; material strength; numerical simulation
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