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Abstract: At present, there is a lack of researches on the coupling analysis of mechanical response and influencing
factors of cable truss structures under the temperature effect. How to realize the continuous dynamic analysis of tem-
perature effect on the mechanical properties of structures and give reasonable compensation measures has become a
key to improving the working performance of large cable structures during their service period. In this paper, a cable
truss structure is taken as the research object, its temperature response analysis method is proposed, and the coupling
relationship of multiple influencing factors is studied. First, the acquisition mechanism of temperature effect condi-

tion and mechanical response is designed according to a test model of the cable truss. The measured value of cable
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force is used as an index to evaluate the accuracy of a finite element simulation model. By modifying the structural
design parameters, a high-fidelity finite element simulation model is built to obtain the mechanical response at vari-
ous temperatures. Based on the simulation analysis, a reliable data set is established, and a temperature response
prediction method based on convolutional neural network is proposed. The data mapping relationship between the
temperature effect and mechanical response is established in the neural network to realize the continuous dynamic
analysis. Based on the neural network, the most unfavorable temperature effect position and specific working condi-
tions are obtained. Second, to further give the compensation measures under the temperature effect, the coupling
analysis of influencing factors driven by random forest is carried out. On this basis, the parameter analysis of key
factors is performed, and the specific response law is formulated. Results show that the calculation error of the estab-
lished finite element simulation model is controlled within 3%, so that this model can accurately and effectively ana-
lyze the mechanical response under the temperature effect. The temperature response prediction method based on con-
volutional neural network realizes the continuous dynamic analysis of structural mechanical response, and the cost of
analysis time is reduced by 27.8%. For this test model, the most unfavorable temperature effect condition is a con-
tinuous eight-span temperature rise of 37 ‘C. Appropriately increasing the prestress level is the best compensation
measure to improve the working performance of the structure under the temperature effect.

Keywords: cable truss structure; temperature effect; mechanical response; influencing factor; compensation
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Fig.13 Effects of prestress level on temperature response
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