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Risk Evaluation of Longitudinal Cracking in
Concrete Deck of Box Girder Bridge
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Abstract : The occurrence of longitudinal cracking in concrete deck of box girder bridge is affected by many factors,
but the most important factors are the shrinkage and thermal gradient of deck slabs. In this study, therefore, the tensile
stresses at the bottom of deck were calculated from the experimental data(autogeneous shrinkage, drying shrinkage, and
thermal gradient of deck slab). Also, the possibility of longitudinal cracks at bottom of deck was estimated. For this
purpose, full-scale box girder segments have been fabricated and tested. The thermal gradients and shrinkage strains of
deck slabs were measured after placement of concrete. Also, analytic program was conducted for the evaluation of
longitudinal cracking in bridge deck considering differential shrinkage induced from non-uniform moisture distributions
in concrete.
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Fig. 2. Fabricated concrete box girder segments,

Table 1. Mixture proportion of the concrete
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Fig. 5. Post-tensioning by mono—hydraulic jack,
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Table 2, Material properties used in analysis

Density (ke/m’) 2,500
Max. diffusion coefficient of humidity (m%s) 2.55%10™
Convection coefficient of humidity (mv/s) 5.8x10*
Coefficient of shrinkage (10'6/unit) 1,300
Modulus of elasticity (MPa) 2.74x10*
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Fig. 8. Autogeneous shrinkage at mid—depth of deck slab,
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Fig. 9. Total shrinkage at mid—depth of deck slab,
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sidering construction stages,
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