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Construction Supervision of Suspender Replacement of Reinforced

Concrete Bowstring Arch Bridge

ZHOU Canghua', WEI Jun’, CHEN Peiwen’
(1. Hangzhou Transportation Development and Guarantee Center, Hangzhou 310030, China; 2. Road and Bridge College, Zhejiang
Communications Vocational College, Hangzhou 311112, China; 3. College of Marine Engineering Equipment, Zhejiang Ocean

University, Zhoushan 316022, China)

Abstract: The main bridge of the Zhujiawu Bridge is a reinforced concrete through bowstring arch bridge with span of
65 m. The cross sections of the arch ribs are the reinforced concrete rectangular sections. There are totally 24
suspenders of the whole bridge. The suspenders are close to the design service life and are seriously corroded. It is
necessary to replace the suspenders of the bridge. The software MIDAS Civil is used to establish the finite element
model of the bridge. The replacement engineering of the suspenders is simulated and evaluated. The reference values of
target cable force and deck elevation are provided for the replacement of suspenders. In the process of suspender
replacement, the suspender cable force, and the structural stress and deformation of the main arch are monitored. The
results show that the stress distribution of the main arch structure, the bridge deck and the arch rib alignment after the
suspender replacement are basically consistent with those before the replacement. The deviation between the suspender
cable force and the target cable force meets the requirements of the bridge design specifications, which can provide the
reference for the construction monitoring of the suspender replacement in the similar bridge projects.

Keywords: bowstring arch bridge; suspender replacement; finite element method; suspender cable force; construction

monitoring
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