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Finite Element Simplified Computation for Dynamic Characteristics of
Cable-stayed Bridge Girder with Opening Section
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Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract; Taking a large span cable-stayed bridge with opening section as example, comparing
and analyzing three simplified models in computing differences of the dynamic characteristics in
opening section, an appropriate computation model for them was recommended. The results show
that for each order of the longitudinal drift, lateral bending and vertical bending inherent dynamic
characteristics, the results of single-girder model, girder shell element model and triple-girder
model are basically consistent. The calculation results of the dynamic characteristics of the three
models for seismic analysis are little difference, but single-girder model will underestimate the
torsional stiffness and will cause large errors of bridge torsional frequency. The results of triple-
girder model and girder shell element model are similar, and single-girder model should not be
used when analyzing wind-resistant design of bridges.
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Fig.1 Triple-girder Model
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Fig.2 Three Kinds of Girder Finite Element Models
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Fig.3 Bridge Elevation Arrangement (Unit:cm)
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Tab.1 Comparisons of Three Models of

Calculating Dynamic Characteristics
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Fig. 5 Comparisons of Structural Frequency Between

Three Girder Finite Element Models
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Tab.2 Dynamic Characteristic Calculation

Results of Three Models

573 B AR F R IR R =R
W/ He| fRAVA |55 R / Hz| JRIUHGR 90R/He| R Bk
I+ S B+
110.3880| 4\E [0.3884 0.3885
it g 1 A Xt g 3¢
1 B iE Xt ~ 1 By 1E X 1 BriE X
210.390 2 0.395 3 0.397 6
PRy PRIz PRy
1 BriE Xt 1 B iE Xt 1 B 1E %
310.418 7 0.407 6 0.403 5
PR s BRI 2 Pk s
ER-37 a0 F ES-3r00)
410.510 2 0.458 4 0.482 0
Fr 2 BRI P 25
1 B ek 1 Bir R 1 B )%t
5(0.545 9 0.568 3 0.576 3
PRy PRIz 2y PRy
| LHREXT 2 B iE Xt 2 By iE %}
6(0.6255 0.670 1 0.6710
PRl FR S Fr 2
2 BYIE X} 1 Bir iE X 1 B iE X}
710.672 3 0.703 8 0.718 9
PR s PRl PR %
2 B IE X 2 [ IE Xt 2 B IE X
810.762 4 0.772 1 0.784 6
PRz Fig e g e
1 By Xt 2 B Xt 2 B )Xt
9 10.808 0 0.862 3 , 0.873 3
PRt % g et g gt
3 B X 1 B R x 1 Xt
10 ]0.883 9 0.949 8 0.969 9
g e PRt P %
A
4 4 i

(D XFF Y25 Rz 8225 45 By [ A5 3l ) ek



% 4 Fh R F T o B @A £ RS A AR A TR R A 5

(a) DB+ 1F | TR B

(o) 1 IEXFREE

|

(c) 1B IEX Fr

(d) 1B RXFRES

(e) 1HrIEXS FRHH 4%

(f) 1B B B e
Blo6 ZFRRABHAFUHELER
Fig. 6 Dynamic Characteristic Calculation
Results of Triple-girder Models
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