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Abstract

To validate the structural performance of a medium-span simply supported steel box girder under

XESIH: WS, . BT EAUE TR PSR SN RN TR D). AR THE, 2026, 15(5):
286-295. DOI: 10.12677/hjce.2026.155139


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2026.155139
https://doi.org/10.12677/hjce.2026.155139
https://www.hanspub.org/

Highway Class I loading, this study takes a 55 m single-box double-cell steel box girder as the anal-
ysis object. Based on the equivalent grillage theory, stress checks are carried out at two levels: the
global behavior of the main girder (first system) and the local behavior of the deck slab (second
system). A spatial frame element model is established using general-purpose finite element soft-
ware, and various load cases—including structural self-weight, superimposed dead load, vehicle
live load, and temperature action—are considered. The stress levels and vertical deflections under
the serviceability limit state in the persistent condition are then calculated. The results show that
both the maximum stress values at critical sections and the mid-span deflection of the steel box
girder fall within the limits specified in the relevant codes, indicating that the equivalent grillage
theory can effectively guide the mechanical evaluation of medium-span steel box girders.
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Figure 1. Typical cross-section (Unit: mm)
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Figure 2. Cross-section of the computational model

B2 HEEREE

Figure 3. Steel box girder model
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Figure 4. Bending moment envelope of the steel box girder at the service stage
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Figure 5. Torsional moment envelope of the box girder at the serviceability stage
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Figure 6. Normal stress envelope at the upper-left edge of the top flange of the steel box girder under eccentric loading
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Figure 7. Normal stress envelope at the lower-left edge of the top flange of the steel box girder under eccentric loading
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Figure 8. Deflection diagram of the steel box girder (Unit: mm)
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Figure 9. Deck system of the steel box girder (Unit: mm)
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Figure 10. Transverse distribution of wheel loads on longitudinal U-ribs (Unit: mm)
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Figure 12. Normal stress envelope at the upper edge of the U-rib
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Figure 13. Normal stress envelope at the bottom edge of the U-rib
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