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Robustness Design Analysis and Structural Optimization
of Through Rigid-framed Tied Arch Bridge

CHEN Jianfeng' , LIAO Weibao’, WU Qingxiong’, CHEN Kangming’, WANG Qu’
(1. Xiamen R&B Baicheng Construction Investment Co. ,Lid. , Xiamen, Fujian 361200, China;
2. China Railway Major Bridge Engineering Group Co. ,Lid. , Wuhan, Hubei 430050, China;

3. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract; The robustness design of through rigid-frame tied-arch bridges is crucial for ensuring structural safety under
unexpected events such as hanger rupture. To establish an effective robustness design and optimization method, an 85
meter through rigid-frame tied-arch bridge was taken as the engineering case study. The basic procedure and design
specifications for bridge robustness were proposed. By employing a simplified calculation method for the suspended
deck system combined with a global bar-system model, analysis was carried out, and the robustness of the original stiff-
ening longitudinal girder was evaluated and optimized. The research results show that the robustness design calculation
process has good applicability. The specified analysis parameters are as follows. Transverse reduction coefficients for
1, 2, and 3 lanes (with more than 3 lanes arranged as 3 lanes) are 1.0, 0.75, and 0.52, respectively, and the par-
tial factors for dead load and live load are 1.2 and 0.9, respectively. The original stiffening longitudinal girder exhibi-
ted insufficient robustness, with bending moment safety factors of 0. 15 ~0. 17 and shear safety factors of 0.71 ~0. 82,
making it unable to resist impact from hanger fracture. After optimization, the stiffening longitudinal girder must meet
the requirements of flexural stiffness £/=9.90 x 10° kN - m’ and shear stiffness GA=5.06 x 10° kN to ensure the sus-
pended deck system satisfies robustness requirements.

Keywords : through rigid-frame tied arch bridge; robustness design; simplified calculation method for suspen-

sion deck systems; stiffened longitudinal beams; optimisation
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