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Abstract; The main bridge of the Jingyuan Dongwan Yellow River Super Large Bridge on the G341
Highway Luluba-Baiyin Section is an (85+2x148+85) m steel truss-stiffened continuous girder. The
steel truss was designed in a curved shape with a higher depth at the supports and a lower depth at the
mid-span. To address the complex environmental conditions at the bridge site, including low temperatures
with large temperature variations, high seismic intensity, and strong winds, this study aims to determine
the reasonable structural form, design parameters, and internal force control techniques, thereby

resolving the core issues of seismic resistance,
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that after applying steel truss stiffening, the bending moment in the main girder under dead load
significantly decreased: the bending moment at the intermediate support was reduced by over 46% , and
the mid-span deflection was reduced by approximately 33%, indicating a notable improvement in
structural stiffness. Applying tensile forces to the steel truss further optimized the internal force
distribution of the main girder and improved its stress condition. The buckling stability coefficient of the
steel truss was 9.5, demonstrating good stability. Dynamic analysis showed that the structure exhibited
good seismic performance, and the pier strength and shear capacity under the E2 earthquake satisfied the
code requirements. Wind tunnel tests confirmed that the single steel truss plane had a high flutter-critical
wind speed and good fatigue resistance, meeting the wind-resistance design requirements. Compared with
conventional continuous girder schemes, the steel truss-stiffened continuous girder exhibited significant
advantages in technical performance, economic efficiency, and life-cycle maintenance, and was
particularly suitable for application in high seismic intensity zones, long-span scenarios, and under heavy
traffic loads. The structural design method and internal force control technique developed in this study
provide a technical reference for highway bridge design in complex environments and promote the
application and development of steel truss-stiffened composite structures in highway engineering.

Key words: highway bridge; steel truss-stiffened continuous girder; high seismic intensity zone; strong

wind environment; technique for adjustment and control of internal forces in steel trusses; structural
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Fig.1 Force diagram of steel truss
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Fig.2 Plan layout of Yellow River Bridge (unit: m)
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Tab.1 Temperature conditions at Yellow River Bridge
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Fig.4 Rendering of Yellow River Bridge
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Tab.3 Strength of control sections under E2 earthquake
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