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Analysis of dynamic response of steel-concrete composite beam bridge

superstructure under rockfall impact

KANG Juntao, ZHANG Hao
School of Civil Engineering and Architecture , Wuhan University of Technology, Wuhan 430070, China

Abstract: Based on the Holmquist-Johnson-Cook (HJC) concrete damage constitutive model, the fi-
nite element model of the superstructure of the steel-concrete composite beam bridge was established
by the nonlinear explicit dynamic analysis software ANSYS / LS-DYNA, and the stability of the calcu-
lation results was verified using the energy conservation principle. The dynamic response of the super-
structure of the steel-concrete composite beam bridge under the impact of rockfall is studied from four
aspects of rockfall speed, rockfall quality, contact area and collision position. The research shows, (1D
of all influencing factors, the change of rock fall speed has the most significant effect on the superstruc-
ture of the steel-concrete composite beam ;@) the damage to the bridge deck caused by rockfall is main-
ly local damage; ® rockfall kinetic energy, which combines the speed of rockfall and the quality of
rockfall, can be used as an independent variable in the study of rockfall impacting a steel-concrete
composite beam bridge; @ when the collision position is unchanged, the kinetic energy of rockfall is
positively correlated with the volume of concrete loss.
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Fig. 1  Cross section of steel-concrete composite beam (unit: mm)
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Fig. 4 Rockfall impact position
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Fig. 5 Energy change under basic operating condition
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Fig. 6 Concrete loss of bridge deck when rockfall hits position A
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Fig. 7 Concrete loss of bridge deck when rockfall hits position B
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Fig. 8 Intrusion depth curve under various parameters
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Fig. 9 Volume loss curve under various parameters
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Fig. 10 Intrusion depth curve under various parameters
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Fig. 11 Volume loss curve under various parameters
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Table 5 Rockfall kinetic energy and corresponding volume

loss of concrete
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