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Abstract: In order to investigate the dynamic response of a steel box girder bridge under an explosion
load mechanism and the regularity of the influence of key parameters, the finite element models of
steel box girder bridge, air and explosive were established based on the fluid-structure interaction
method. The dynamic response mechanism of the steel box girder bridge under explosion load was
then analyzed. Subsequently the sensitivity of the influence of each parameter on the dynamic response
of steel box girder bridge was assessed according to the key parameters of steel box girder. Mean-
while, a selection rule for parameters in anti-explosion design of steel box girder bridge was proposed.
The results show that the failure of steel box girder bridges can be mainly divided into three stages.

The properties of steel improved from Q345 to 907A lead to a reduction in the pit depth and plastic de-
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formation area of the steel box girder bridge by 33.91% and 27.93%, respectively. The change of the

two key parameters, section form and explosion location, involves the reinforcement of the weak posi-

tion in the main blast area by the vertical and horizontal clapboards, which can obviously improve the

anti-explosion ability of the steel box girder bridge. Under the proportional distance of 0.1 m/kg"”’,

even if the explosion position remains the same, changing the constraint form from simple support re-

inforcement to fixed support has almost no influence on the improvement of anti-explosion perfor-

mance of steel box girder bridge.

Keywords: steel box girder bridge ; explosion load; dynamic response mechanism; key parameter
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Fig.1 Schematic diagram of a 40 m long highway simply sup-
ported steel box girder bridge
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Fig.2 Cross-section of the steel box girder bridge
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Table 1 List of Q235 material data and corresponding state equation parameter values

o/(gecm™) G/GPa A/MPa B/MPa C M Too/K  Tou/K D, D,
7.80 80.8 235 20 0.08 0.01 0.55 300 1795 0.3 0.9
D, D, D, C/(mes ') Cr/(J/kgK') S, S, S, %o A
2.8 0 0 4 569 469 1.49 0.00 0.00 2.17 0.46

Z5 SR I *MAT _NULL B g 40k 248 07 72
*EOS_LINEAR_POLYNOMINAL 7 #4811, 3=
HBZHWER 2. 2R A *MAT _HIGH _EXPLO-
SIVE _BURN AU 25155, I Bl 5 TWL AR T7
B, FESHOLE 3,

K2 EEMBRESHIE

Table 2 Parameter values of the air material model

o/kgm™) C, C, C, C, C, C, C,
1225 0 0

E,/Pa Vv,
0 0 04 04 0 2.533X10° 1.0

R3 MHMBRESHIE

Table 3 Parameter values of the explosive material model

o/ D/
(kgem *) (mes ')

1631 6717.4 1.850E+10 3.738E+11 3.474E+09
R, R, w E,/Pa A%
4.15 0.9 0.35 8.0E+09 1.0

P.,/Pa A/Pa B/Pa
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Fig.3 Schematic diagram of test device
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Fig.4 Comparison diagram of experimental and simulation

results (R=6 cm)
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Table 4 Comparisons of experimental and simulation data

— HIE R/ 72‘?5( I/ P EAE/ /0
cm ik cm cm
r2 14.5 15.2 —4.8
1 8 rl 6.8 6.51 4.3
d 2.4 2.78 —15.8
r2 17.5 17.2 1.7
2 6 rl 8.5 7.74 8.9
d 4.1 4.02 2.0
r2 17.5 17.2 1.7
3 4 rl 8.5 7.92 6.8
d 5.7 5.98 —4.9
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Fig.12 Failure deformation diagram of three kinds of steel

box girder bridges
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