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Effects of Interactions between the Concrete Deck and Steel Girders
on the Dynamic Behavior of Simply Supported Skew Bridges
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Abstract

Although composite construction has more mechanical advantages compared to noncomposite construction, the design of
noncomposite construction for skew bridges with large skew angels has been often checked because composite construction may
cause large stresses in the bridge deck. In this study, the analytical model considered dynamic behaviors for noncomposite skew
bridges was proposed. Using the proposed analytical model, the validity of the application of noncomposite construction to skew
bridges was checked. Also, the effects of interactions between the concrete deck and steel girders such as composite construction,
partial composite construction, and noncomposite construction on the dynamic characteristics and dynamic behaviors of simply
supported skew bridges were investigated. A series of parametric studies for the total 27 skew bridges was conducted with respect
to parameters such as girder spacing, skew angle, and deck aspect ratio. Although the slip at the interfaces hetween the concrete
deck and steel girders results in the reduction of seismic total base shear in the transverse direction due to period elongation, it
causes an undesirable behavior of skew bridges by the modification in mode shapes and distributions of stiffness. Shear connectors
placed by minimum requirements for partial composite action have an effect on reducing the girder stresses and deck stresses;
except case of some skew bridges, the magnitude of the girder stresses and deck stresses obtained from partial composite skew
bridges is similar to or slightly more than those acquired from composite skew bridges.

Keywords : composite construction, partial composite construction, noncomposite construction, concrete deck,
girder stresses, deck stresses, total base shear, deflection, slip
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E 18X ehHEHEE=(mm)
2 4 Azt B A5 (E < ) el
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| MEXIZ0| G2 DRNSFV|S WsH (DALY WA NERE) (sec)
A3t 2]
14.4m(F34] 1:1.5) 19.2m(Z3¥] 1:2.0) 24.0m(ZF3H] 1:2.5)
wa | wen PR aaey e | TR | eees | owee | S wae
30° 0.271 0.336 0.370 0.320 0.407 0.960 0.379 0.454 0.873
1.8m 45° 0.218 0.305 0.538 0.253 0.352 0.795 0.304 0.401 0.956
60° 0.169 0.272 1.022 0.195 0.304 1.757 0.236 0.337 1.054
30° 0.429 0.476 0.491 0.374 0.487 1.396 0.436 0.532 0.758
2.4m 45° 0.245 0.330 0.451 0,279 0.405 1.003 0.334 0.460 1.809
60° 0.183 0.282 0.788 0.210 0.347 1.999 0.254 0.401 2.947
30° 0.355 0.438 1.038 0.361 0.475 1.289 0.481 0.569 1.007
3.6m 45° 0.269 0.354 0.462 0.305 0.420 0.836 0.366 0.484 1.550
60° 0.209 0.323 1.174 0.230 0.367 2.250 0.276 0.422 3.380
E 3 4TI Fa20) MERg0 0g DRESFUIY wsH(FYTH 25wy § NERC) (se0)
A3t 2]
14.4m(F3¥] 1:1.5) 19.2m(Z34] 1:2.0) 24.0m(Z¥¥] 1:2.5)
e | e L I I B I T I L=
30° 0.181 0.240 0.242 0.288 0.374 0.353 0.324 0.431 0.578
1.8m 45° 0.203 0.283 0.280 0.263 0.367 0.369 0.312 0.430 0.461
60° 0.200 0.289 0.309 0.260 0.370 0.412 0.312 0.433 0.538
30° 0.200 0.266 0.267 0.250 0.319 0.366 0.361 0.471 0.570
2.4m 45° 0.213 0.296 0.324 0.282 0.392 0.473 0.340 0.471 0.508
60° 0.214 0.308 0.337 0.280 0.401 0.440 0.338 0.473 0.538
30° 0.212 0.277 0.289 0.324 0.421 0.394 0.396 0.508 0.579
3.6m 45° 0.238 0.320 0.354 0.309 0.426 0.471 0.376 0.518 0.561
60° 0.235 0.334 0.352 0.311 0.444 0.489 0.377 0.530 0.603
E 4 AT FE79 43R0 02 DRASFY|Y W (@ €Al FNSEC) (sec)
At 2]
14.4m(%34] 1:1.5) 19.2m(F3¥] 1:2.0) 24.0m(F3¥] 1:2.5)
I I A T L I T A 2 L 2 C I B A S P2
30° 0.098 0.151 0.134 0.114 0.172 0.163 0.127 0.177 0.170
1.8m 45° 0.100 0.162 0.142 0.114 0.181 0.172 0.128 0.185 0.182
60° 0.099 0.166 0.148 0.113 0.186 0.179 0.127 0.190 0.192
30° 0.102 0.156 0.124 0.115 0.179 0.135 0.129 0.193 0.175
2.4m 45° 0.098 0.159 0.112 0.114 0.187 0.129 0.131 0.203 0.149
60° 0.098 0.169 0.139 0.115 0.191 0.133 0.132 0.208 0.153
30° 0.121 0.171 0.152 0.131 0.188 0.146 0.140 0.203 0.200
3.6m 45° 0.113 0.176 0.151 0.125 0.196 0.188 0.139 0.211 0.205
60° 0.110 0.181 0.156 0.123 0.201 0.189 0.139 0.216 0.214
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