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Fig.2 Large span assembled bridge pushed to erect along the guide beam
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Tab.1 The vibration frequency and mode shape calculated by Rayleigh method
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Fig.4 The experimental modal test Fig.5 The test reference point Fig.6 A mobile measuring point

system based on wireless

transmission and ambient excitation
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Fig.7 The sensor placement diagram
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Fig.8 The second group of vertical and transverse vibration spectrum map tested in the first working condition
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Tab.2 The contrast between the finite element calculation results and the measured results of the structural dynamic

characteristics

Brgk ERFNEITEE/Mz  AROCHHRE He  SE{E/Hz RE/% FELJE Eb/% PRAVFFAE
1 - 0.892 0.830 7.47 5.22 — B
2 1.002 1.072 1.026 4.48 3.93 — i R R R e
3 - 2.090 2.101 -0.52 2.64 JrrE A A A
4 - 2.821 2.980 -5.34 1.48 — WA
5 2.898 2.836 3.241 -12.50 1.47 — R R A
6 - 4.020 3.908 2.87 1.60 1y Rk e
7 5311 5.285 4.843 9.13 0.99 s
8 5.804 6.106 -4.95 0.96 ik

S AR SR 5 TR 1A SR O 25 R R R = 42 ()T BROTRA U HEA 158>, A A5 A B RiT 8 Bir ik 5l
WA FIRTY , B8 3 FpRp B 25 3 5 S Z 2R LT W3R 1 AIA 9, LA (6 TURBIHR B R AL il 4%
FEEI A B A O, PRI HeA FROCTH R R a H

=

=,

(b) —FriR# (c) =BriRH

(e) TLBHRA (£) ANBriR7Y (g) LHHR™ (h) B4R
9 AMRITEITER 8 HiRE
Fig.9 The n—th mode shape of before the series calculated by the finite element method
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Vibration Response Analysis of Large Span Varying Cross—section

Beam in Erection along the Guide Beam

Wang Jianping, Huang Yihui, Zheng Feng

(Institute of Field Engineering, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: Large span assembled bridge is a kind of emergency bridge pushed to erect along the guide beam, whose
vibration response analysis is that of varying cross—section beam in push moving state. This paper firstly applies
Rayleigh method to establish the dynamic equations under moving conditions and obtains the solutions. Then it us-
es spatial finite element method to establish the finite element model of the vibration system and calculate the ana-
lytical results. Finally with wireless transmission a modal test of large span bridge under ambient excitation is car-
ried out to get relevant test results. Results from the three kinds of methods for dynamic vibration characteristics
are consistent. This study concludes that the external excitation should avoid the first order natural frequency of
vertical or transverse vibrations; the vertical amplitude of structure system is much larger than the transverse am-
plitude; and the imbalance of mechanisms on both sides of the erection device will cause the torsional vibration. It
provides a technical support for erecting operation and dynamic response analysis of erecting large span assem-
bled bridges.

Key words: varying cross—section beam; push erection; vibration response; Rayleigh analysis method; ambient ex-

citation and test; finite element analysis
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