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Fig.1 Plan and elevation of Qingzhou cable-stayed bridge
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Fig.2 Accelerometers mounted on the deck
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Fig. 3 Measurement station arrangement on the deck
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Tab.1 Comparison of modal parameters

8 ST el 5 g {7 BB =5 ] ¥
(Hz) (Hz) WA (H | BB (%)
1 — i 2y 0.226 0.227 0. 226 0.7
2 “hrie 0.272 0.271 0. 272 0.7
3 — B 0.263 0. 262 0.263 1.0
4 S 0.446 0. 444 0. 446 0.9
5 DUy e 2 0. 480 0.482 0. 480 2.8
6 E S 0.505 0. 506 0. 505 1.5
7 — i % 0.556 0.555 0.556 0.4
8 LR 0.653 0. 609 0. 653 0.4
9 B 0.610 0. 653 0.610 4.6
10 =B 0.726 0.701 0.726 1.1
11 bt 121 0.628 0.612 0. 628 0.5
12 — g\ 1.925 1.925 1.925 1.9
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Fig.9 Three-dimensional finite element model of the bridge
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Fig. 10 Comparison of measured and calculated mode shapes
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Ambient Vibration Tests and Analysis of
a Large Span Cable-Stayed Bridge

REN Wei-xin', LIN You-qing®,PENG Xue-lin®
(1. Central South University, Changsha, Hunan 410075, China; 2. Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract: Bridge ambient vibration test has an advantage of being simple, fast and cheap. A {full
ambient vibration test of the newly constructed Qingzhou cable-stayed bridge was carried out just prior
to the opening of the bridge. The dynamic properties were identified by using the peak picking of the
average normalized power spectral densities in frequency-domain and stochastic subspace identification
in time-domain. The experimental results agree well with those obtained from three-dimensional finite
element modal analysis. It is demonstrated that the ambient vibration tests are sufficient to identify
the most significant modes below 1. 0 Hz for this kind of large span cable-stayed bridges. The
identified dynamic properties can be served as the basis in the finite element model updating, damage
detection, condition assessment and health monitoring of the bridge.

Key words: cable-stayed bridge; ambient vibration; dynamic test; parameter identification; modal

analysis; finite element method



