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Comparison and Selection of Arch Rib Hoisting Schemes for Spatial

Y-shaped Steel Box Arch Bridge Based on AHM-TOPSIS Method

WEI Chi', XIE Kehui!,YANG Huaipan'!,CHEN Qida?,ZHAO lJiajian®

(1. School of Highway Engineering, Chang’ an University, Xi’ an, Shaanxi 710064, China; 2. China Railway 20th
Bureau Group Fifth Engineering Co., Ltd., Kunming, Yunnan 650200, China; 3.China Railway Jian'an Engineering
Design Institute Co., Ltd.,Xi’ an, Shaanxi 710024, China)

Abstract: The combination of attribute analytic hierarchy process and TOPSIS can consider the weights of
different evaluation indicators, improve the scientificity and objectivity of evaluation, make full use of the
advantages of AHM, and avoid the possible subjective influence of weight allocation in TOPSIS. The arch circle of
Jinghe Bridge is divided into single arch section and double arch section, and the arch circle is Y shape in space.
Aiming at the problem of Y-shaped main-secondary arch rib cable hoisting, research was carried out on the
construction scheme of separate hoisting and simultaneous hoisting for the main and secondary arches. Based on
AHM-TOPSIS method, the two construction schemes of spatial Y-shaped steel box arch bridge were compared, and
the two hoisting schemes were simulated and analyzed through the bridge finite element calculation. The influence
of the corresponding construction hoisting scheme on the stress and structural stability of the bridge is obtained
respectively, and the best construction scheme is selected by comparison: The main and secondary arches hoisting
separately has obvious advantages. Therefore, it is suggested that the construction scheme of the Y-shaped steel box
arch bridge should be selected to lift the main and secondary arches separately.
Keywords: bridges; arch bridges; Y-shaped steel box arch bridges; hoisting; AHM-TOPSIS method; schemes;
construction
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Fig.1 Elevation and plan of the main bridge (unit: cm)
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Table 2 Main material characteristics of Y-shaped steel box arch bridge in space
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Fig.2 Finite element model at the key construction stage for the main arch rib
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Fig.3 Finite element model at key construction stages for auxiliary arch ribs and connecting ribs
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Table 3 Section stress in scheme 1 MPa
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CS10 0 65.17 11.67 64.73
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Table 4 Deflection and deformation at construction phase in scheme 1  mm
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Table 5 Characteristic values at construction phase in scheme 1

Jiti T B FFAEAE it TR B FFAEAE
CS1 2399.0 CS6 352.0
Cs2 2215.0 Cs7 79.4
CS3 1568.0 Cs8 35.8
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CSs 823.0 Cs10 16.9
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Fig.4 Finite element model at key construction stages for simultaneous hoisting of the main and secondary

Table 6 Section stress in scheme 2 MPa
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CS1 0.46 0.13 0.12 1.69
CS2 1.36 0.78 0.83 345
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CS4 2.23 5.74 3.83 7.50
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CS7 0 10.51 7.22 12.69
CS8 0 16.82 9.77 17.96
CS9 0 18.52 11.03 24.33
CS10 0 34.88 12.56 30.72
CS11 0 57.19 13.77 52.53
CS12 0 72.46 14.51 75.22
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Table 7 Deflection and deformation at construction phase in scheme 2
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Table 8 Characteristic values at construction phase in scheme 2
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CS1 2383.0 CS7 183.9
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CS6 3274 CS12 9.6
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Table 9 Comparison of influencing factors
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Table 11 Comparison of construction plan indicators
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