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Research on Mechanical Properties of Flexible Bowstring Arch Bridge

Based on Addition of Rigid Longitudinal Beam
DING Mingya', LI Ling’, XU Qi’, WANG Lei’, ZHU Liming®
(1. Wuxi Municipal Facilities Management Center, Wuxi 214123, China; 2. Transportation Engineering College, Nanjing Tech
University, Nanjing 210000, China; 3. Wuxi Municipal Facilities Construction Engineering Co., Ltd., Wuxi 214111, China)

Abstract: Taking a flexible bowstring arch bridge as the research object, by adding rigid longitudinal beams, the
problem that the flexible bowstring arch bridge is prone to progressive collapse when the suspender is broken is
improved, and the safety of the bridge is improved. MIDAS Civil 2021 is used to establish the finite element model of
the whole bridge to compare the mechanical characteristics and natural vibration characteristics of the bridge before and
after the reconstruction under normal use. The results show that the stress of the suspender is significantly improved by
the reconstruction scheme, and especially under the variable effect, the stress of 1# suspender is reduced by 72.1%. The
maximum vertical displacement of the longitudinal beam is reduced by 8. Imm, and the maximum stress of the
longitudinal beam is reduced by 64.2%. The vertical displacement of arch rib under variable action is significantly
reduced, and the maximum vertical displacement of arch crown is reduced by 11.5%. The reconstruction has a positive
impact on the stiffness and vibration characteristics of the bridge. The reconstruction scheme can significantly improve
the safety and mechanical performance of the flexible bowstring arch bridge.

Keywords: steel pipe bowstring arch bridge; flexible tie rod; reinforcement and reconstruction; post-added longitudinal

beam
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