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ABSTRACT

Dry shrinkage and temperature change cause to develope concrete bridge decks on main girders have initial
unidirectional cracks in longitudinal or transverse direction. As they receive traffic loads, the crack gradually
propagate in different directions depending on the concrete dimension and reinforcement ratio. Since existing
equations that predict crack width are mostly based on the one directional bond-slip theory, it is difficult to
determine the actual crack width of a bridge deck with varying the spacing of rebar or strengthening material and
to estimate the improvement rate in serviceability of the strengthened bridge deck. In this study, crack propagation
mechanism is identified based on the test results and a new crack prediction equation is proposed for evaluation of
serviceahility. Although more accurate results are derived using the proposed equation, the extent of error is
increased as the strain of the rebar or the strengthening material increases after the yielding of rebar. Therefore,
further research is required to better predict the crack width after the rebar yields under fatigue loading condition.
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Fig. 1 Relationship of crack spacing and effective
area of concrete in tension®
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Fig. 4 Relationship of rebar spacing and crack
height due to the effective cover®
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Table 2 Results of statistical comparisons between
experimental'” and measured crack widths
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