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Abstract: The construction process of steel-concrete composite girders is simulated by using 3D finite element
model and suspension bracing method. The influences of multiple factors such as self-weight of suspension
bracket, wind load, longitudinal spacing of suspension points, concrete deck slab thickness, concrete casting
process and suspension bracket removal on the mechanical properties of the main steel girder and the
composite girder are analyzed. The mechanical behavior of the steel-concrete composite girders during the
construction process by suspension bracing method is revealed. The result shows that (1) The normal stress
and displacement of the steel girder increase with the increase of the weight of the suspension bracket and
they have relatively large impact on the increase. (2) The wind load during construction process will produce
large transverse displacement of the main steel girder, the transverse wind load should be considered in the
load combination analysis and necessary measures should be taken to limit the transverse displacement of the
main steel girder during the deck casting process. (3) The displacement and stress of the main steel girder
will show a parabolic change with the change of the longitudinal spacing of the suspension points, so the
optimal value of the longitudinal spacing of the suspension points is recommended to be 4 m. (4) The

maximum mid-span displacement and stress of the main steel girder increase with the increase of the deck slab

Wi A . 2022-04-18
EE R &% (1972-), B, JHAEAN, &% LRI, (28740820@ qq. com)



5510 ) O, S B SOREN TANIRAL S R AT R 85

thickness, and the weight of the deck slab occupies the main position in the whole system force. (5) In the

process of casting deck slabs with the suspension bracing method, the stress and deformation of the main steel

girder increase with the concrete construction stage of the deck slabs. In order to ensure that the geometric

shape of the bridge at each stage is consistent with the theory result, the design elevation of each section

should be pre-raised during the construction process according to the vertical displacement and deformation of

the main steel girder caused by the construction of each casting stage. In addition, the upward rebound of the

main steel girder caused by the removal of the suspension bracket must be fully considered when setting the

pre-arch of the steel-concrete composite girder.

Key words: bridge engineering; suspension bracket; steel-concrete composite girder; mechanical behavior;
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Fig. 1 Standard cross-section of mid-span of suspension bracket (unit: cm)
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Tab.1 Material parameters of suspension bracket

MR F/(KN - m™)  HE R/ MPa
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Fig. 2 Overall finite element model of suspension bracket
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Fig.3 Overall finite element model of suspension bracket
(end enlargement)
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Tab.2 Stress values at mid-span of main steel girder with

different weights of suspension bracket (unit: MPa)
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Fig.4 Stress at mid-span varying with weight of suspension
bracket
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Tab.3 Displacement values at mid-span of main steel girder

oM T

with different weights of suspension bracket (unit; mm)
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Fig. 5 Stress at mid-span varying with weight of suspension
bracket
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Fig. 6 Relationship between stress and longitudinal

spacing of suspension points of main steel girder
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Fig. 7 Relationship between displacement at mid-span and

longitudinal spacing of suspension points of main steel girder
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Tab.4 Influence of concrete slab thickness on stress and

displacement at mid-span of main steel girder
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Fig. 8 Stress variation at mid-span of main steel girder
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Fig.9 Displacement variation at mid-span of main steel girder
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Tab.5 Vertical displacement of main steel girder under

different working conditions (unit: mm)
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Fig. 10 Vertical displacements of different sections

before and after removal of suspension bracket
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