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Fig.4 Locations of accelerometers on tower
1
Table I Measured and theoretical characteristics of Tingkau Bridge
/Hz /%
1 0.165 0.191 1.16~1.73 1.41
2 0.220 0.220 0.85~1.42 1.21
3 0.266 0.241 0.98~1.32 1.18
4 0.293 0.284 0.62~1.23 0.98
5 0.311 0.336 0.88~1.46 1.26
6 0.323 0.308 0.55~1.03 0.87
7 0.366 0.354 0.57~1.11 0.89
8 0.372 0.348 0.85~1.43 1.20
9 0.385 0.390 0.71~1.32 1.03
10 0.481 0.481 0.73~1.11 0.90
11 0.547 0.531 0.24~0.64 0.41
12 0.569 0.547 0.19~0.65 0.35
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Fig.5 Mode shape measured
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Table 2 Damp ratio of the first three vertical mode shapes under different resolutions

Af/Hz
0.0123 3.61~5.78 5.10 3.08~4.14 3.41 3.73~4.63 4.03
0.0062 2.18~3.20 2.53 1.13~1.94 1.42 1.00~1.94 1.56
0.0031 1.16~1.73 1.41 0.88~1.46 1.26 0.85~1.43 1.20
0.0015 1.04~1.61 1.35 0.97~1.52 1.31 1.02~1.45 1.24
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Table 3 Damp ratio of the first three lateral mode shapes under different resolution

Af/Hz
0.0123 3.85~4.98 4.61 3.23~4.26 3.50 2.45~3.28 2.86
0.0062 1.34~1.97 1.54 1.27~1.83 1.51 1.28~2.08 1.71
0.0031 0.85~1.42 1.21 0.98~1.32 1.18 0.62~1.23 0.98
0.0015 0.80~1.31 1.12 1.12~1.44 1.22 0.71~1.21 1.03

8 FFT
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Modal Identification of the HK Ting Kau Bridge
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Abstract HK Ting Kau Bridge is a long span cable — stayed bridge with unique features. It has three single —
legged towers and four inclined planes of cables. For the advanced analysis and health monitoring of the bridge the
vibration characteristics of the structure must be measured. This paper introduces how to measure and determine the
vibration characteristics such as natural frequencies corresponding mode shapes and damping ratios. Based on the
ambient vibration method 9 vertical bending modes 5 lateral bending modes and 4 torsion modes as well as the
corresponding natural frequencies and damping ratios are given. The results agree with those of 3D finite element
analysis. And in this paper the damping ratios determined by high resolution power spectrum and those by linear

interpolation of low resolution power spectrum are compared. The linear interpolation method works well.

Key words vibration characteristics mode analysis ambient vibration



