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A Study on the Flexural Behavior of Plate Girder Bridge Decks Using a
Macro-Element
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Abstract

Current specification prescribes that upper and lower reinforcement mat is required in the same
amount to resist negative and positive moment in bridge decks. But the negative moment is much
smaller than positive moment because the actual behavior of decks consists of local deflection of slab
and global deflection of girder. From this study, the analysis method based on harmonic analysis and
slope—deflection method was developed and verified by finite element method. The negative moment,
obtained from this method, were smaller than those computed based on the KHBDC specifications as
much as 40~50% in the middle of bridge. The amount of reduction of the design negative moment
was shown herein to be dependent on variable parameters as shape factor(S/L) of slab, relative
stiffness ratio of girder and deck slab, and so on. This investigations indicate that the upper
reinforcement mat to resist negative moment can be removed. But further experimental study is
required to consider durability and serviceability. From this new design concept, the construction
expense can be reduced and the problem of decreasing durability resulting from corrosion of upper
reinforcement steel settled.

Keywords - bridge, deck, negative moment, relative displacement, relative stiffness ratio, slab
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13.69 0.005 -1.71 0.51 -1.20 1.87E-04 0.146 -1.71 0.34 -1.37 7.50E-04
19.17 0.007 -1.70 0.49 -1.21 1.70E-04 0.131 -1.70 0.29 -1.40 8.86E-04
24 .64 0.009 -1.69 0.47 -1.22 1.56E-04 0.120 -1.69 0.26 -1.43 9.87E-04
27.38 0.01 -1.69 0.46 -1.23 1.50E-04 0.116 -1.69 0.25 -1.44 1.03E-03
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