Hans Journal of Civil Engineering /AR T 72, 2019, 8(1), 124-130 Hans X
Published Online January 2019 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2019.81016

Research on Demolition Scheme and
Monitoring Method for Cable-Stayed Bridge
with Double Cable Plane of Nange Bridge

Yang Shel, Zhou Chen?, Lifeng Li1*, Tianfeng Zhu?

'Foshan University of Science and Technology, Foshan Guangdong
2Guangdong Transportation Planning and Design Research Institute Co., Ltd., Guangzhou Guangdong
Email: 157012338@qq.com, 371530701@qqg.com

Received: Dec. 28", 2018; accepted: Jan. 11", 2019; published: Jan. 18", 2019

Abstract

To provide safety monitoring advice for similar cable-stayed bridge demolition project, a ca-
ble-stayed bridge demolition was taken as the study. The “Mechanical nondestructive cutting and
separation method” and Midas Civil software were used to figure out the stress on the frame lon-
gitudinal beam, beam of cable-stayed bridge, and the deviation of cable tower in each stage. At the
same time, an intelligent data acquisition system was used to compare the measured data with the
finite element simulation results. The results demonstrate that the mechanical nondestructive
cutting and separating could ensure the stress safety for the old cable-stayed bridge demolition
structure, and it provides experience and reference value for the selection of similar engineering
demolition and construction monitoring methods.
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Figure 1. Elevation of Nange bridge
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Figure 2. Diagram of cable-stayed frame of Nange bridge
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Figure 3. Cross-sectional layout of longitudinal beams in cable-stayed frame of Nange bridge
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Figure 4. Main bridge component diagram
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Figure 5. Finite element model of main bridge completion
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Table 1. Software calculation results for each critical working condition
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Figure 6. Stress diagram of the rear longitudinal girder of the hanging girder GL1 and GL4 demolished by the first release of

cable force
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Figure 7. Stress diagram of ZT1 and ZT4 rear longitudinal beams removed by the third release cable force
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Figure 8. Layout of stress measurement points for longitudinal beams of cable-stayed frames
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Figure 9. Layout of stress measurement points for mid-span cross beam of cable-stayed frame
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Figure 10. Layout of stress measurement points for main pier cross beam
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