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Uncertainty Quantification for Modal Parameters Identification
of Jingyuan Yellow River Bridge Using Bootstrap Sampling
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Huagiao University, Xiamen 361021, China)

Abstract; An uncertainty quantification method for modal parameter identification based on Bootstrap sam-
pling was proposed, and the reliability of modal parameter identification results is evaluated from the global
and local perspectives. Firstly, the covariance-driven stochastic subspace identification (SSI-COV) method was
adopted to identify the modal parameters of different test groups based on the acceleration time-history data of
the dynamic test. Secondly, the Bootstrap sampling method was introduced to repeated B times sampling to
obtain Bootstrap sample data in the result of multi-modal parameter identification. The overall uncertainty was

measured by calculating probabilistic and statistical eigenvalues. Then, the results identified in different time
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periods in a single test group were sampled repeatedly to analyze and quantify the uncertainty of modal parame-
ter identification in a single test group. Finally, taking the test data of Jingyuan Yellow River Bridge as an ex-
ample, the modal parameters of vertical single and multiple test groups of Jingyuan Yellow River Bridge were
quantified with uncertainty. The mean values of the first three natural frequencies identified by multiple test
groups were 1.553 9, 1.720 6 and 2. 165 2, the variances were 0. 076 1, 0.042 9 and 0. 096 5. The results
show that mean values of first 3 natural frequencies identified by a single test group were 1. 526 5, 1. 788 0,
and 2. 306 0, the variances were 0. 015 3, 0.049 6 and 0. 018 2. The natural frequency identified by this meth-
od is generally stable.

Keywords: modal parameters; uncertainty quantification; Bootstrap sampling; covariance-driven stochastic

subspace identification; stability diagram; Jingyuan Yellow River Bridge
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