9521 5 4 1 o L5 HE E R Vol.21 No.4
2023 4E 4 H JOURNAL OF DYNAMICS AND CONTROL Apr. 2023

RGNS 1 1672-6553-2023-21(4)-059-008 DOI:106052/1672-6553-2023-044

ZETARA#TENEREH FER
S ERRFTFR"

BEES BHH MEK
(LR EARBK TR T 530004)
(2. TP R TRIZETFR LT 530004)

FE o ikrb e 4 AR S5 M AT R IT BT 0 G544 S B AL BT 45 1 R B AR SCHE T BRChEAH 55 0 2 PR 5 15 3
S e L BT R B R LAY T PR ) R B (DAL 1 e T 2 1 LA 4 MU E 43 BT L ST R SR Y A2 R Bl ) A AL
LU, BT A% 6 A W 5 A L R ST A2 R 3 07 24 B L IR . DL — B DO B R R SRR Y ST T A A R R i
I PN R i 20 ) [ A A 5 IR 8L K T A 45 SR 15 T TR R 2 i 10 A BR T 20 T 445 2R X e TR A S
S LU 0P SRR PR 2% 2 1] LI A S0 S R A L O o T e A A B O B L R T AR TR B L AU I R A ) 2 4L
SR G T Z RGN B IR Y 4347 FUAE. 25 R R WL B SR % w1 R, 3R 8 [V LR ) R HE AR
Ok A P S P o AT T DA R R D S 5 49 R A T AR TR T B T A — 5 R B N R A A T N R R B
R GEARTE— T B NG R, R Veering LA

X TR, REEREE. W AmiRs, SR, R

RESES: 0327 MERAREG A

Study on In-Plane Global Dynamic Theory and Free Vibration
of Multi Span Through Arch Bridge"

Kang Houjun"? Deng Liming'? Cong Yunyue'*
(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)

(2. Scientific Research Center of Engineering Mechanics, Guangxi University, Nanning 530004, China)

Abstract To make up for the limitations of high-dimensional engineering structure finite element analy-
sis in structural parameter optimization design, this paper studies the in-plane free vibration of long-span
arch bridges based on Euler Bernoulli beam theory and transfer matrix method. Firstly, based on the
stiffness analysis of multi span arch bridge, the global dynamic model of the system is established. Sec-
ondly, the global dynamic theory of the system is established based on the transfer matrix method. Fi-
nally, the natural frequency and vibration mode of a four span through arch bridge are solved by using
the plane mechanical model, and the results are compared with the finite element analysis results mod-
eled with the same parameters, which proves the effectiveness and accuracy of the theory established in
this paper for solving this kind of problems. In addition, by changing the rise span ratio of each span of
the whole bridge, the sectional area of suspenders and the moment of inertia of arch ribs, the variation
trend of the natural vibration frequency in the plane of the system is analyzed. The results show that with

the increase of the rise height of the arch bridge, the natural frequency of the system decreases, and the
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rapid increase of the quality of the arch bridge has a significant impact on the stiffness of the whole
bridge deck; Increasing the cross-sectional area of the suspender can increase the in-plane stiffness of the

arch bridge to a certain extent, resulting in the increase of the system frequency within a certain range,

and the veering phenomenon is observed.
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Table 1 The first 10 frequencies of the four-span
through arch bridge

s FEM PR TMM PR % FAXF PR 22

(Hz) (Hz) )
1 2.0676 2.2223 6.96
2 2.4508 2.6161 6.32
3 2.8649 3.0376 5.69
4 3.0923 3.2742 5.56
5 4.2943 4.5218 5.03
6 4.5417 4.8145 5.67
7 4.7080 5.0070 5.97
8 4.7627 5.0669 6.00
9 5.6757 5.6944 0.33
10 5.8310 5.8393 0.14
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