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Modal test for overall structure of aqueduct under ambient excitation

GU Peiying' >, LIU Dongmei’ , DENG Chang'*, TANG Lei'?
(1. Materials and Structural Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. Key Laboratory of Water Science and Engineering, Ministry of Water Resources, Nanjing 210029, China;
3. Nanjing Polytechnic Institute, Nanjing 210048 , China)

Abstract: In order to obtain the dynamic characteristics of the overall structure of aqueduct, the modal tests of ambient excitation were
conducted by the one-way SIMO method and the two-way MIMO method. Longitudinal, transverse, vertical and transverse-vertical
bidirectional modal parameters were identified by the enhanced frequency domain decomposition. The results show that most spectrum
peaks have been obviously identified by two methods with satisfactory dentification results of modal parameters. The longitudinal modes
and first four transverse modes of aqueduct structure are dominated by the vibration of the bent structure, and the aqueduct body is the
translation or rotation or motionless. After the fifth transverse modes, most of them are dominated by the aqueduct body, and the bent
structure is barely moving or vibrates very little. The vertical modes are dominated by the vibration of aqueduct body. In addition, the
bidirectional modes identified by the MIMO method include both the transverse and vertical components, and the errors of modal
frequency identified by both the SIMO and MIMO methods are small. According to the identification accuracy and comprehensive
information of modal tests, the two-way MIMO method is better than the one-way SIMO method for the overall structure of aqueduct.

Key words: overall structure of aqueduct; modal test; enhanced frequency domain decomposition; MIMO method; bidirectional
modal ; modal parameters; ambient excitation
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Table 1 Result summary and comparison of identified modal parameters under ambient excitation
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