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Tab.1 Parameters for cables used in tests
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6. 27 12.1 13.6 1. 2031 1237. 44 1.8X10°
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Fig. 1 Tested stay cables
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Fig. 2 Arrangement of accelerometers on the cables
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Fig.3 Power spectral densities excited by hammer and ambient vibration
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Fig. 4 Power spectral densities measured and excited at different placements
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Fig. 5 Identified fundamental frequency (Hz) versus frequency resolution
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Tab. 2 Experimentally identified fundamental frequencies (Hz) using different frequency resolutions
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Tab.3 Comparison of theoretical and experimental cable frequencies
RHL I (kN 50 60 70 80 90 100 110 120
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WEOD 1.45 1.32 1. 00 1.15 1. 00 1. 30 0.98 1.11
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Fig. 6 Fundamental frequency (Hz) versus
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A Study on Experimental Modal Analysis of Stay Cables

REN Wei-Xin" ?, HU Wei-Hua '. LIN You-Qin'

(1. Department of Civil Engineering, Fuzhou University. Fuzhou 350002, China;

2. Department of Civil Engineering, Central South University. Changsha 410075, China)

Abstract; Experimental modal analysis and testing is one of the most widely used techniques for the measure-
ment of tension forces in stay cables. For the modal testing of stay cables, adoption of proper experimental
methodology for acquiring the reliable signals plays a key role for accurate identification of the cable frequen-
cies. In this paper, a stay cable model experiment was conducted in laboratory to determine the effects of the
variables such as type and placement of excitations, arrangement of accelerometers, sampling frequency and
frequency resolution etc. Comparing the frequencies identified by the ambient excitation with those by the
hammer excitation, it is demonstrated that the ambient excitation is good enough to identify the frequencies of
stay cables interested. A feasible experimental procedure was presented for accurate determination of the stay
cables frequencies. The results show that the tensions of the stay cable experimentally determined achieve an
error of less than 1. 5% by comparing those with the theoretical prediction.

Key words: modal analysis; ambient vibration; excitation; accelerometer; frequency resolution; stay cables



