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Abstract

Structure vibration of the large span assembly type steel bridge during the guide beam pushing
process is obvious. The dynamic analysis model based on the spatial beam element and spatial
shell element of the typical condition in the guide beam pushing process is established by the fi-
nite element software. The wireless ambient excitation modal test system is employed to test the
natural vibration characteristics of the structure. Then the dynamic test results are compared
with the finite element calculation results, which derives the dynamic properties of the structure
and verifies the correctness of the finite element model. The study results of this paper could pro-
vide reference for dynamic modeling, dynamics analysis, vibration control, wind-resistance design
etc. of this type of bridge.
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Figure 1. Typical condition of the guide beam pushing process
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Figure 2. Finite element model of the typical condition of the
guide beam pushing process
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Figure 3. Related pictures of the test scene
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Figure 4. Distribution of test points
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Figure 5. Vertical and horizontal vibration velocity time history curve of the test point C2 in the first set of tests
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Figure 6. Vertical and horizontal spectrum of the reference point C1 and the test point C2 in the first set of tests
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Table 1. Comparison between the computational and experimental results of the structure dynamic properties

F 1. S NFETEERS NG RIILE

B 4 15 {E(Hz) SEM{E (Hz) RZE (%) FHLJE (%) PRAVRFAE
1 0.632 0.586 7.85 5.59 —PE + e
2 0.949 0.965 -1.66 3.72 — W SRR R
3 1.472 — — — JRAFRE + A
4 1.772 1.661 6.68 2.33 —PrIEXFRE +
5 2.243 2.369 -5.32 3.77 JRATRREAS +
6 2.686 2.394 12.20 2.14 T+ e
7 3.221 — — — IR + %
8 3.480 3.127 11.29 1.29 ZHRE +
9 4756 4.494 5.83 135 ZHE + A
10 7.064 — — — ZHRE + A
11 7218 6.889 478 1.91 HTHEE +
12 8.114 7.621 6.47 1.95 B +
13 8.336 — — — TR +
14 8.764 8.354 491 1.60 TR +
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Figure 7. Comparison between the finite element computational vibration mode and measured mode
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