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ABSTRACT: Addressing the issue of damage assessment of bridge structures following large-
scale explosions, the study took the three—span continuous steel box girder as object to study the
influence of the incidence angle and shock wave intensity on the damage pattern of bridge struc—
tures and established the mapping relationship between the degree of bridge damage and shock
wave characteristics by computational fluid dynamics (CFD) and explicit dynamic methods. Re-
sults showed that the explosion loads obtained by CFD numerical simulations can accurately re—
flect the diffraction and wave attenuation effects of shock waves, which provides reliable explo-
sion loads for the blast resistance analysis of bridge structures. The destruction mode of the
bridge is related to the incidence angle of the shock wave, while the extent of damage is associat-
ed with the intensity of the shock wave. At an incidence angle of 0°, the blast-facing web of the
bridge occurs localized buckling, and the non-blast-facing piers are damaged. However, at inci-

dence angles between 30 °and 90°, the bridge undergoes bending failure in the girder. Through
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analysis, the study identifies the inherent connection between the damage mode and severity of

bridge structures and the characteristics of the shock waves.

KEYWORDS: steel box girder bridge; far—field explosion; dynamic response; damage assess—
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Fig. 15 Bending moment-deflection relationship of the
girder
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Fig. 16 Verification of the reasonableness of the bridge destruction interval division
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