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Optimization of PC Continuous Rigid
Frame Bridges Using Artificial Bee
Colony Algorithm and BP Neural Network

WANG Tianhu, XU Dong

(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: To address the challenges of optimization for
prestressed concrete (PC) continuous rigid frame bridges,
particularly the issues of local optima and the difficulty in
simultaneously optimizing structural dimensions and
prestressing tendons, this study proposes a method
combining the artificial bee colony (ABC) algorithm with the
back propagation (BP) neural network. The heuristic
algorithm helps to avoid local optima. The objective function
considers both structural cost and performance, with
constraints to meet specifications and construction
requirements, achieving systematic optimization of structural
dimensions and tendons for PC continuous rigid frame
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bridges. Based on a continuous rigid frame bridge with a span
arrangement of (95+173+95) m, a comparative analysis was
conducted using nine different algorithms combined with
neural networks. This comparison highlighted the superiority
of the ABC algorithm in terms of optimization effect and
efficiency. The optimal scheme not only meets the
specifications but also reduces the objective value by 35.8%,
tendon usage by 46.3%, and stress safety variance by 60.4%
compared to the original bridge, showing significant
optimization effects. The predicted value of the objective for
the optimal scheme differed from the actual value by only
2.1%, demonstrating the effectiveness of the prediction.
Furthermore, importance and sensitivity analyses were
conducted to explore the impact of different parameters on

the objective value.

Keywords: structural optimization; prestressed concrete;
continuous rigid frame bridge; artificial bee colony

algorithm; back propagation (BP )neural network
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Fig.1 Stress indicator system for box girder bridges
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Fig. 2 Layout of the actual bridge
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Tab. 1 Optimization parameters and levels
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Tab.2 Time and performance of different algorithms
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