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Force Analysis of the Assembly Process of Long-span Combined
Rail-cum-road Continuous Steel Truss Girder
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2. State Key Laboratory of Safety and Resilience of Civil Engineering in Mountain Area,

East China Jiaotong University ,Nanchang, Jiangxi 310031, China)

Abstract: The mechanical characteristics of the long-span combined rail-cum-road continuous steel truss
girder in construction is related to the structural safety of the bridge. Therefore, in order to analyze the
force characteristics of the bridge in each construction stage, finite element method is used to calculate
the force and deformation of the main girder of the Ganjiang River Central Branch Rail-cum-road Bridge
of Beijing-Hong Kong High-speed Railway, which is located in Nanchang Yangtzizhou. The parameter
sensitivity analysis of the stress and deformation of the main girder in construction process is also studied.
The results show that: The maximum tensile stress of the chord is 35. SMPa, and the maximum vertical
displacement of the mid-span of the main girder is 7. 6mm at the maximum cantilever stage,which is the
worst-case condition by the assembly construction method with the bracket, and the stress and
deformation in construction process are small and it is easy to control the installation accuracy of the steel
truss; The mid-span vertical displacements of the deck paving construction of the upper highway, the
lower highway and the lower railway are —81.9mm, —93. 8mm, —117. 5mm, and the constant load of
deck pavement has a great impact on the vertical deformation of the bridge; By the girder stiffness and
weight error sensitivity analysis, the girder weight changes by 2%, the mid-span deflection changes by
2. 4mm, while the stiffness changes by 2%, the mid-span deflection changes by 2. 3mm, so the main

girder stiffness and weight construction error can be limited within 2% ; In construction process, the
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temperature difference of the upper and lower bridge decks has a great impact on the deformation of the

main girder, when the temperature difference between the upper and lower bridge decks is 20°C, the

deflection in the side span is 3. 8mm, the temperature difference of the upper and lower bridge decks

should be paid attention to in construction.

Keywords: bridges ; combined rail cum road bridges; continuous steel truss girders; assembly; finite

element analysis;force characteristics
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Fig.1 Satellite map of the Ganjiang River Central

Branch Rail-cum-road Bridge
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Fig. 4 Scaffold layout in assembly construction
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Fig.7 The main representative construction

stages in the finite element model
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Table 1 The maximum tensile stress of the chord at each

span steel truss girder in each construction stage

MPa
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Table 2 The maximum vertical displacement of control

section of main girder in each construction stage
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Fig.8 Stress and deformation in assembling

side span stage
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Table 3 Calculation conditions for sensitivity

analysis of main bridge
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Fig. 10 The influence of the stiffness change on the

alignment of the main girder
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Fig. 12 The influence of temperature change on the

alignment of the main girder
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internal force of main girder
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