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Development and application of finite element system for bridge vibration
based on mixed programming

LIU Peng

(College of Railway Engineering, Hunan Technical College of Railway High—speed, Hengyang 421002, Hunan, China)

Abstract; The vibration equation of variable cross—section continuous beam bridges widely used in engineering under the action of
moving vehicles is a variable coefficient partial differential equation, which cannot obtain analytical solutions. The finite element
method in numerical methods has become an effective solution method. Finite element calculation programs are commonly written in
Fortran language, which is weak in interface design, image processing, and other aspects. Based on mixed programming
technology, this paper designs and develops a bridge vibration finite element calculation program system using Visual Basic
language. The system directly calls the executable file of Fortran language program for numerical calculation. The application of
engineering examples shows that the system has good human-computer interaction functions, simple and convenient operation,
improved work efficiency, and achieved visualization of numerical calculations.
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Fig. 1 Euler—bernoulli beam model
TEHCR TR 20 0 P B oAb BOAE BB dx B
B ARG IR B DR I mT LA A R i 1
TRAST R B IR Bl i 1 T R

Fy(a,0) 0 g Oy (x,1) Y
" 4+ —BEl(«x i = ,t
m(x) or* o’ E (%) ox’ plx,0)

(1)
1.2 BRITEHEXE
P T AR () % 30 7 R A 2R R 4 T R
Joiki it Duhamel BV B fEAT R A SCR FHEUE
i A BR T 0 A 2R AT B T, 13 B R 5%
R B S TR, SRS AR P SR A TR i, Bt
BT FERS ST T AR B 3l M
A BT IR | AR (025 B R 3 7 R S R
(S5
My(t) +Ky(t)=F(1) (2)
o MORFRERE K O RIEEAE R H S g
AR S R LIRS 56 F (1) SR n s 2
By (1) Fy(0) S0 30k 7 BB B3 % A
B
AL VB il i 22 GE R Ak BH R A5 1%
W A G BAR AL RE T G I A R T S
B SRR SN AT AR R, YR 38 A Fortran 155
G4 FROT T RR FE , 76 P9 R ] Newmark — 8
VR 7 RT3 A B AR A R L oK
i tE SR B S R T 3 25 T L3 5k 2R 495 014 F i b 3
IR TR

2 AZRITSAR

2.1 2fgit

Bk s A BR T AR T RA A 508 3 )2,
RIRSTHR R el 2 AR 22, R 2 A 5 iy oAb 3
PR AT i i A B ; rh R 2O P Y
$64 , 38 1T IR A S 2 09 JE R ECE 7 B i BRI R T
Bt s B 22 R R s A BROC TR P R G n 2L
it S AP LA BRASHE USR] U2 A3 SR O T 15 45
B, RGN BRI E 2 B,



XUMG ;B TR A 4 AR PR AR S A FROC R eI K 5 A 167

B iy SiALk £ I HTIEEE Jei B Ak 2
i)z Bl JA PR Bl st
Bl )2 SAKE EELiEN e

2 REMBEEITE
Fig. 2 Overall design of the system
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Fig. 3 System structure function module diagram
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Fig. 4 System operation flow chart
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Fig. 5 Gross—sectional geometric property diagram
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Fig. 6 Moving vehicle load information chart
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Fig. 7 Model diagram of vehicle — bridge vibration front —end
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Fig. 8 System operation flow
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Fig. 9 Structure calculation for information
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Fig. 10 Back-end processing displacement response diagram
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