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Effect of Functional Decline of Bridge Bearing on Concrete Slab
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A simple beam bridge has pinned bearings not to produce bending moment at its both ends. Also to allow the expansion and
the contraction of the beam due to temperature fluctuations, one side of the bearings has sliding structure. Because bearings are
made of metal, these functions are often decreased by corrosion. Therefore, the authors have examined the effect of the functional
decline on the concrete slab of a simple beam bridge using numerical analyses. From these results, it was determined that the
occurring tensile stresses due to the temperature and live loads give cracks on the concrete slab near the bearings at the functional
declined side.
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Fig.1 Expansion of beams by sunlight and the functions of bearings
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Fig. 2 Impact of the degraded mobile function of bearings on the bridge
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Fig.3 Status of beam deformation
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Fig. 4 Steel simple composite bridge ( Side view ) (‘unit : mm )
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Fig. 5 Steel simple composite bridge ( Cross-section view ) ( unit : mm )
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Fig. 6 Arrangement of reinforcing bars in concrete slab
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Table 1 Material properties for analysis
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Table 2 Constraint condition of all analysis cases
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Fig. 8 Loading condition of T-load ( unit : mm )
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Fig. 9 Result of temperature analysis in Case 1
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Fig. 10 Result of temperature analysis in Case 2
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Fig. 12 Result of temperature analysis in Case 6
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