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Abstract

Natural frequencies, vibration modes and damping ratios of the typical condition of the large span
assembly type steel bridge during bridge span pushing process are derived from modal tests by
using the ambient excitation method. The dynamic test results are compared with the finite ele-
ment calculation results. It is determined that the calculated results are in accordance with the
experimental results, which verifies the correctness of the finite element model. Then, harmonic
response analyses are addressed by employing the finite element model. The simplified dynamics
model is proposed based on the equal principle of the overall vertical dynamic characteristics of
the structure.
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Figure 1. Typical condition of the bridge span pushing process
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Figure 2. Structural finite element model of the typical
condition of the bridge span pushing process
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Figure 3. The wireless ambient excitation modal test system models
for DH5907A
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Figure 4. Distribution of the test points
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Figure 5. Vertical and horizontal vibration velocity time history curve of the test point C12
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Figure 6. Vertical and horizontal spectrum of the reference point C1 and the test point C2
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Table 1. Comparison between the computational and experimental results of the structure modal
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Figure 7. Comparison between the finite element computational vibration mode and measured mode
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Figure 8. Structural harmonic response curve
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Figure 9. Axially moving nested clamped-hinged beam model
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