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Determination of the Cable Forces of Cable-Stayed Bridge
Using Artificial Neural Networks

Chern-Hwa Chen' and Sheng-Chih Lo"

1
Department of Civil and Environmental Engineering, National University of Kaohsiung

ABSTRACT

An artificial neural-network-based algorithm (ANN) is offered to determine the tension forces of
stay cables in cable-stayed bridge. Firstly, a database of cable forces is calculated from based on final
element model of an axially loaded cable that considers the major nonlinearities of the inclined cables
results from the sag effect. Then, these limited sets of database are employed as input/output data to
establish a prediction ANN frame model to further predict the cable forces for other stay cable without
conducting additional information of the unstrained length of cable. The results presented indicate that
this ANN prediction scheme works reasonably well. Therefore, instead of solving a nonlinear
characteristic equation by trial-and-error as such additional geometric information of cable is often not
available in practice. Finally, the ANN approach is used to determine the cable forces of the Kao Ping
Hsi cable-stayed bridge. The results obtained herein indicate that such ANN analysis is valid and
rational, and may be used to monitor the safety of stay cable.

Keywords: cable force, cable-stayed bridge, stayed cable, artificial neural network
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