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Multi-objective Optimization of Long-span CFST Trussed Arch Rib Based on
Genetic Algorithm
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Abstract: CFST arch bridge has become one of the fastest-growing bridge types in recent years due to its
many advantages, such as good mechanical performance, convenient construction, good stability and
beautiful appearance. In addition, CFST arch bridge has longer span relative to the beam bridge and is more
economical than suspension bridge and cable-stayed bridge. It is currently the main construction bridge type
with a main span of about 300 —500 m. However, there are some obvious deficiencies in traditional design
methodology of CFST arch bridges, including low efficiency in determining parameters of rib section and low
performance of the post-optimized structure under the basic optimization that adopts cost as the only objective.
Based on this, selecting both the average unit length cost of the arch rib and in-plane sectional flexural
stiffness as the optimize objectives, a multi-objective optimization model for the 4-tube trussed CFST arch ribs

with variable cross-section is established, which is solved by using the NSGA- Il genetic algorithm, thus, the
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optimization of the cost and stability of the arch ribs of long-span CFST arch bridge has been realized. The
calculation result of a real bridge example shows that (1) the NSGA-II genetic algorithm can acquire the
Pareto optimal solution set of CFST arch ribs with variable cross-section in terms of cost and flexural stiffness
quickly and accurately, indicating that NSGA-II is an effective means for this sort of multi-objective
optimization problems associated with composite structures; (2) the obtained Pareto optimal solution set can
provide the optimized parameters of the arch rib section for decision makers and designers that coordinates the
conflict objectives of cost and structural performance, which significantly improve the design efficiency and
rationality of the design scheme; (3) there is a strong correlation of in-plane flexural stiffness of arch rib
section with overall vertical stiffness and in-plane stability of the bridge, thus it is reasonable to select the in-
plane sectional flexural stiffness as the optimize object; (4) the in-plane stiffness and structure stability of the
optimized bridge can meet the relevant specifications, while the cost of construction is greatly reduced, which
indicates the optimization effect is significant.

Key words: bridge engineering; concrete-filled steel tubular ( CFST ) arch bridge; multi-objective

optimization ; trussed arch rib; sectional flexural stiffness; cost; NSGA-1I genetic algorithm
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Tab.3 Comparison of elastic stability coefficients

before and after optimization of Pingnan Third Bridge
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