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Strength Interaction of Wide Steel Box Girder Subjected to Concurrent
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Abstract - This study investigates applicability of strength interaction equations in Eurocode 3 and AASHTO LRFD to wide steel
box-girders in cable-supported bridges that are subjected to concurrent action of compression and flexure. Utilizing a finite element
analysis package program, Abaqus, a partial segment of wide steel box girder separated from the completed actual cable-stayed
bridges is modeled and ultimate strength analysis is conducted considering geometrical initial imperfections and residual stresses.
After evaluating respective axial and flexural strengths, ultimate strength interaction behaviors are derived to confirm strength
decrease effect due to combined actions. For the strength interaction between compression and flexure of wide steel box girders,
Eurocode 3 is confirmed to provide safer evaluation of rather then AASHTO LRFD.
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Fig. 1. Typical wide steel box-girder in cable supported bridges
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Fig. 2. Wide Steel box-girder of Incheon Bridge

Table 1. Cross-sectional property of box section (unit: mm)

Component a w b h h’ R tq t, L
Top flange 304.1 300 205.5 260 264.6 40 14 8 3750
Bottom flange 400 400 250 240 251.4 40 19 8 3750
Inner web 483 483 - 150 - - 16 16 3750
Outer web 461 461 - 150 - - 19 16 3750

Full section property

Moment of inertia [=1.422m*
Distance to top flange from neutral axis y, = 1.365m

Distance to bottom flange from neutral axis y, =1.551m
Yield moment M,

= 325,474kN.m
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Fig. 3. Finite element modeling of the wide steel box-girder
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Fig. 4. Multi-linear stress-strain relationship

Table 2. Material properties of SM490Y steel

E F, F, . . ) Ey,
(GPa) | (MPa) | (MPa) y o g (GPa)

200 355 490 |0.00178 | 0.021 | 0.0585 3.6
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Fig. 6. Initial geometric imperfection mode
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FEA - 240,326 262 0.738

Table 4. Comparison of flexural resistance for positive bending
Key factors for compression | Flange compressive strength Moment resistance . .
flange (MPa) (kN.m), Difference Ratio of yield moment

Eurocode 3 Average A,/ A =0.840 298.2 310,652, -5.8% 0.954
AASHTO LRFD Average Fn(/F =0.864 306.7 319,528, -3.1% 0.981
FEA - - 329,827 1.013
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Table 5. Comparions of flexural resistance for negative bending
Key factors for compression | Flange compressive strength Moment resistance . .
flange (MPa) (kN.m), Difference Ratio of yield moment
Eurocode 3 Average A, 6ff/A =0.790 280.4 257,124, -10.5% 0.790
AASHTO LRFD Average F, /F, =0.824 292.5 268,190, -6.6% 0.824
FEA - - 287,244 0.883
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