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Effects of Flexural Strengths of Double Composite Box Girder
Bridges on Different Concrete Depths

M E S I M7 FE z X & o & &
Shin, Dong Hun Sung, Won Jin Shim, Ki Hoon Choi, Ji Hoon Lee, Yong Hak
ABSTRACT

The double composite box girder is a structural system filled with concrete at the bottom of the steel
box in the negative moment region increasing the flexural strengths. Flexural strengths of the double
composite steel box girders are investigated through a series of the experimental tests and the
numerical analysis. The experimental tests are performed on the three kinds of steel box girders
with the different concrete depths including 10cm, 15cm, and 20cm. Moment-curvature relations
are calculated based on the sectional analysis method describing the nonlinear natures of
concrete and steel. In the finite element analysis the nonlinear nature of concrete is described
based on the three dimensional four-parameter constitutive model recently developed and that of
steel is described based on von Mises failure criterion. The ultimate flexural capacities of the
box girders predicted using sectional analysis and finite element analysis show good agreement
with those of the experiments.
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Table 1 Material properties of concrete

Day Compressive strength ( kgf/cm?®) | Modulus of elasticity ( x105 kgf/cm?) | Poisson’s ratio
28 days 240 25 0.20

Table 2 Material properties of steel

Specimen Tensile strength (kgffcm?) | Modulus of elasticity ( x108 kgffcm?) | Poisson’s ratio
SS400-9T 3500 2.1 0.30
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Fig. 1 Details of test girder
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Fig. 3 Moment-Curvature curve
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Fig. 4 Comparison of load-displacement curve
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Fig. 5 Longitudinal-Transverse strain curve of internal lower flange
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