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An Exact Dynamic Analysis Method for Shallow Sagged Cables

Cao Yi', Han Fei’, Yang Kai’, Zhang Yingluo®
1.School of Life Science, Northwestern Polytechnical University, Xi’an 710072, China;
2.School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710129, China;
3.Inner Mongolian Transportation Design & Research Institute Co, Ltd, Hohhot 010000, China;
4.School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: With the increase of the span and height of modern engineering structures, the design complexity of the
cable structure is constantly increasing, whose dynamic problem has become the key to structural design, perform-
ance monitoring and maintenance, and vibration control. Therefore, it is necessary to study and develop a new dy-
namic analysis theory for complex cable system with higher calculation accuracy and efficiency to meet the require-
ments of exact analysis of engineering structures. In view of this, a novel dynamic analysis method for shallow
sagged cable system is proposed in this paper based on the dynamic stiffness method. Since the derivation process is
given in analytical form, the calculation accuracy and efficiency are promoted greatly. The numerical cases are used
to verify the accuracy of the proposed dynamic analysis method, meanwhile, the simulation results show that the
proposed method can overcome the “root missing” phenomenon when solving the frequency equation by the existing

analytical method.

Keywords: cable structure system; shallow sag; dynamic analysis; dynamic stiffness method; frequency

equation; simulation
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