5510 %55 1 12012 4E3 A
1672-6553/2012/10(1)/058 4

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol. 10 No. 1
Mar. 2012

\

B RE -

T o1

RSN = FRITEHES T

WEX EHEL

(R TR ENUBR TR BE  F 50 210094)

WE Oy TR S BTN R A BUS S 1 R G S AW N, FE N T I A5 A BR TR (ELSK AR 25 RS Bl i
BHEI, 15 BN R g i — SRR R GE A 3 ) 2 J7 e R I s A BR e A5 3 T R s B EAE TR Ber-
noulli — Euler 2B ICIHY A0 F4E  WIEEAR 4. 5 Newmark — B 35 Wilson — 0 ¥ 45 R T H R, IS

PRI 5 14 8 285 M 7 PO A 2 B
KR Mo, 2,

5l

i

AR RS BN ST A T B 20 245 0 o i — P S
L HNTORFE T A5, A3 07 2 AL K 4538 1)
S SR AL M S A G ) B, X T R 3 2R [
L, NATIABC T R ) AR #83h B e i B, vl
AASE 8 A7 %, Fryba' " BF 5 1 28 47 3 )3 | BHLJ& %o
Bernoulli — Euler ) J7 i 1i7 ) 500 , {H 24 2% 4% 3 2%
BRI, BRI B 7 R LR £ A IS T4
JrFEA, HRE BB DT A TR A, Wu' ™ i i A PR
TUIEXT ST RS Bl I R R R TR A, 5 R T AR
YR RATE, 5 R 1 Sl A 0 A LE, TE R TR R D 5
WAR /N SRR S I RS Nk AT TSR % BR
NN BAR T LIS RS R GBI , (FUR RS
J 2% R K. Bajer CI' S48 804 FH T = £
VA0 TR S 255 A B BT, M 5 e 245 725 i [
I R AL SR A A 94 1) L Ak B i) L 3
TR 33— 7 e T RS Sl O 45 4 4% 30 1)
RS B 1) b AT R

ASCNRGE A BE & AR RS 3 TR U 218
B RGBS 5 R, FUH R 8, S T Ber-
noulli — Euler 3% P57 ) Bof A8 Jot 1 4[4 A A% W1 3
SRR, AR AR 25 A BRITTHE , HE S SR AR AL F% | 1
i i g A X

1 BHRELGRERIEESINREIN

FIIE

2010-05-19 FI4 1 7%5,2011-06-28 1 F & MRy
[ G T BRI TS S et & 973 Wi H (613116)

WA ROt BdE

Wik LR KBl i m DIUEE (L v, U
Rizdl, HIER S BERMT R PRI R Gs s

4 2
'u(x,t) t oA 9 u(x,t) _

El
ox* ot

J(x,0) (1)

L
flx,t) =6(x —v,t) x
d*u(v,t,t)
dr’

\

[ m”lg - mm

Bl 1 BB A T e R

Fig. 1  Cantilever beam under a moving mass
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Fig.2 Displacement of the free end of cantilever beam
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Fig.3  Velocity of the free end of cantilever beam
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Table 1 The comparison of response between several
algorithm and exact solution
Algonithm  Displacement(m) Velocity(m/s) relative error
Analytical 7.7576E -4 0.0103E -6 -
Space — time 7.7489E -4 0.0103E -6 0
Newmark — 7.6252E -4 0.0099E -6 3.89%
Wilson — 6 7.6212E -4 0.0068E -6 33.98%
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Table 2 The comparison of response between several

algorithm and exact solution

Algonithm  Displacement(m) Velocity(m/s) relative error

Analytical 1.1725E -4 4.4776E -4 -
Space — time 1.1719E -4 4.4708E -4 1.50%
Newmark - 1.1674E -4 4.4618E -4 3.53%

Wilson - 6 1.1657E -4 4.4571E -4 4.48%
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NUMERICAL ANALYSIS OF MOVING MASS-BEAM VIBRATION
WITH SPACE TIME FINITE ELEMENT METHOD*

Wang Jinfu Yang Guolai Ge Jianli
(School of Mechanical Engineering, NUST, Nanjing 210094, China)

Abstract In order to obtain the dynamic response of a beam subjected to a moving mass, Its numerical model of

space-time finite element method was established. Considering the inertial terms of a travelling mass, the time-

varies different equation of beam under a mass was presented by using. the space-time finite element method.

The characteristic matrices of the discrete element of the Bernoulli-Euler beam carrying concentrated mass like

space-time inertia and stiffness matrices. Numerical examples by comparing with the results the dynamic response

of the beam under the moving mass and the Classical time integration schemes like Newmark-B and Wilson-0

prove the simplicity and efficiency of the method.
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