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Fig. 1 The curve of first modal
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Fig.2 The curve of second modal
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Table 1

A, A, A A,

0<x<18 -0.003285 0.0001095 0.00026609 -0.00011878

18 <x <42 -0.0059318 —0.00028309 -0.028659  0.028664
42 <x<60 -0.0032597 -0.00042185 -0.82967 0. 82967

Constant in the first modal function
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Table 2 Constant in the second modal function

A Ay Az Ay
0<x<18 0.0056172 1.62E -05 0.00012852 -1.5731E -05
18 <x <42 0.0021503 0.0011957 -0.058756  0.058755
42<x<60 0.0029778  0.004763 5.8604 -5.8604
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Table 3  Constant in the third modal function

A, A, As A,
0<x<I8 0.0050768 1.4175¢ —005 0.00015547 - 1.6142e —005
18 <x <42 0.00016402 0.0037852  —0.1371 0.1371
42<x<60 -0.0050565 0.00045327 —21.783 21.783
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Fig.4 Continuous bridge under moving load
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Fig.5 Deflection history curve of mid —span’ s mid — point
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Fig. 6 Deflection history curve of left span’ s mid — point

BIRA SO RZEASR A T =Bk B & i, AT LA
A HEERANLE W) & SCPRIE TSR, X T o 5 85

BRI ., SR FH — i PR 2 Jan BRIV R 45 225 30 DA P ¢
2R (BN T 85, U6 250 R T 28 /0 = B 4iR Y
BN, 75 WS AT BN TERIT S 5 LS RS Bl 7 2
BRIRES

3 g

ES @IS - ATNERZ D RIC S ST B Wk /ey
PR, 2T ANSYS X i 22 AR b AT 25 70 M B A
B A5 B 1 25 B 4% B Ik B4 K40 , AT MATLAB 2
IR X R 2 e 8O R4 T R BN R UL Y
YRI R KR, X A% 2l i B SR SR A LA T
e, DT, BARRIAR S i 22ROk B —
SE [0 AR O B S

(1) A EAE A pR A, 107 3645 2 R AR
KT AT B, 107 FHSE 0 56 5 A B 4% 28 bR %5
EIETTE %I IR B B PR ok AN S B 4iR 7Y
Wi

(2) X 205 1 S 0 R) JEUHR AR W] LA T, L2
Xt 22 A i SRR T AU e L 2
B.

(3) 5 21 9 41k Y R K7 1O JH 51088 3l £y 2804 F
IS R U 205 . O T HORRRIOR L
FEAFENE A SO BUH AL B # Bl i AT 1 0
A, B b T LKA 4R B (9 A A 1 Ik sl i 1
AT oA A A SO e

B ARSI F2 AR Z AR SOMAE T 2
A T g R SN 5 A6 A PR eR AR, B T
M Bl 2 T i 0 S 157 (K g 7 1

Z % X W

1 Michaltsos G, Sophianopoulos D, Kounadis A N. The
effect of a moving mass and other parameters on the dy-
namic response of a simply supported beam. Journal of
Sound and Vibration, 1996 , 191(3) . 3572362

2 Hillerborg A. Dynamic influences of smoothly running loads
of simply supported griders. Stockholm: Kungl. Tekhn.
Hogskolan ,1951 1250

3 Lee H P. Dynamic response of beam with a moving mass.
Journal of Sound and Vibration, 1996 ,191(2) :289 ~294

4 Lin Y H, Comment on Dynamic Response of a Beam with
Inttermediate Point Constraints Subject to a Moving Load.

Journal of sound and Vibration,1995, 180 (5) . 808 ~



266 B o 5 & OH o R 2010 4F2 8 &
812 ofmuti-span uniform beam under moving loads by using fit-
5 Zhang DY , Cheung Y K, AUFTK, Cheng Y S. Vibration ting beam mode function. Journal of Vibration and Shock,

[ee]

Abstract

of Multi-span Non-Uniform Beams Under Moving Loads by
Journal of
sound and Vibration, 1998, 212 (3) . 455 ~467

Cheung Y K, Auftk, Zhang D Y, Cheng Y S. Vibration of

Using Modified Beam Vibration Functions.

Multi-span Non-Uniform Bridges Under Moving Vehicles
and Trains by Using Modified Beam Vibration Functions.
Journal of sound and Vibration, 1999, 228 (3) . 611 ~
628

SaadeghvaziriM A. Finite Element Analysis of Highway
Bridges Subjected to Moving Loads. Computers & Struc-
tures ,1993 ,49 (5) . 837 ~842

VLKL, BTAR. SR IR R ok Bk SR A 7 sl i 204 1 T
SR SRR R S S . R3S it ,2005,24(2)
27 ~32(Shen huoming, Xiao Xinbiao. Vibration response

2005,24(2) :27 ~32(in Chinese) )

9 BRI EHRE A IR RS s k. B ) s S

.41, 2009, 7(4), 375 ~378( Qian changzhao. Pertur-
bation method for coupling vibration of vehicle-bridge sys-
tem. Journal of Dynamics and Control 2009 ,7(4) :375 ~
378(in Chinese) )

R IR, R AR, &, N . B i 553
WA RGN EA RN S 0. 3l )5 5 s
%, 2009, 7(3), 270 ~274(Peng Xian, You Fuhe, Gao
Weizhao, Jin Yiming, Liu Zijian. Calculation and analysis
on natural frequency of a moving mass and beams coupled
system. Journal of Dynamics and Control ,2009,7(3) :270
~274(iin Chinese))

SOLVING THE RESPONSE OF CONTINUOUS BRIDGE
USING THE MODAL FUNCTION OF FIT"

Qian changzhao

Chen Deliang

(College of civil and architecture Engineering, Changsha University of Science and Technology ,Changsha 410076 ,China)

The frequencies and modal data of a continuous bridge were obtained using finite element method.

Based on the software MATLAB, the modals were expressed as modal functions of fit. Using the fitting function,

the response of the continuous bridge with moving load was studied. Compared with the method using spline func-

tion or modified modal function, the present method is more convenient in engineering application.

Key words

coupling dynamic system,

Received 17 March 2010, revised 27 May 2010.

perturbation method,

vehicle-bridge system

# The project supported by the National Natural Science Foundation of Hunan Province (08jj5026 )



