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Cantilever Construction and Control of Long-Span Steel-Concrete Hybrid

Continuous Box Girder Bridges with Variable Sections

LYU Haijun, TANG Liang,ZHOU Ye, QI Le
(CCCC First Harbor Engineering Company Ltd., Tianjin 300461, China)

Abstract: This study aims to solve the overall lifting difficulty of mid-span steel box girders in steel-concrete
hybrid continuous box girder bridges with variable sections under special environments, providing guidance for
the design and construction control of such bridges. By analyzing the external measures adopted by different
construction methods and their influence on the bridge-building state of the structure, theoretical research and
real bridge calculations were conducted on the key influencing factors and control points of the sub-segment
cantilever assembly method. The results indicate that the effect of temporary load and temporary external
prestressing cannot be offset after the system transformation, and will affect the bridge-building state of the
structure. Additionally, it is found that by conducting construction measures, the sub-segment cantilever
assembly method can achieve the bridge-building state corresponding to the overall lifting method, and the
efficiency of adjusting closure state by adopting upper external prestressing is 2.4 times that of adopting the
lower external prestressing and can substantially reduce axial force on steel girders. Furthermore, in the sub-
segment cantilever assembly method, crane weight has a greater influence on internal forces than the overall
lifting method. Based on this, a process-oriented design method considering construction processes was
developed for this type of bridge, and a key technology of designing temporary hinged devices at the closure
was proposed, which can eliminate the adverse influence of bridge deck cranes on the bending moment at the
steel girder root.
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Figure 1 Structure of steel-concrete hybrid continuous
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box girder bridge with variable sections
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Figure 2 Girder element constraint
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Table 1 Two-stage force of steel-concrete hybrid

continuous box girder bridge with variable sections
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Table 2 Influence of external measures of different construction

methods on bridge-building state of structures
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Table 3 Bending moments of steel girders with different
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Figure 7 Lower external prestressing layout
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Figure 8 Calculation results of effect of upper external
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Figure 9 Calculation results of effect of lower

external prestressing
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Figure 10 Relation between bending moment at steel

girder root and crane weight
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Figure 11 Design guidance of steel-concrete hybrid
continuous box girder bridges with variable sections

using sub-segment cantilever assembly
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