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Nonliner Vibrations of an Arch with Small Rise

by

Kazuo TAKAHASHI* and Shouichi OHTA**

Nonlinear free and forced vibrations of an arch with small rise are discussed. The basic equation of

motion is solved by a Galerkin method and the resulting time variable is solved by the harmonic balance

method and Runge-Kutta—Gill method. Chaotic vibration is obtained by using Lyapunov exponent, Poin-

caré map and Power spectrum. Nonlinear vibration behaviors are shown for various rise ratios, load in-

tensity and damping constants.
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Fig. 1 An infinitely small element of a beam.
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Fig. 2 Amplitude~frequency curves.
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Fig. 3 Frequency-response curves with A =3.0,
$»=3.3438 and 2=0. 005.
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Fig.4 Frequency-response curves with A =5.0,
p=7.7188 and 2=0. 005.
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Fig. 5 Frequency-response curves with A =0.0,
$»=0.5313 and 2=0.0.
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Fig. 6 Frequency-response curves with A =4.0,
$=5.2813 and 2=0. 005.

ICEDREFIRZZA AT k> TRERY, FRE
IR, 130 (54 AHA=0.0) HREL KL
BHEANRLNS, '

(4) MEREOME

Fig. 7,812, 54 XA =3.0, BEEH r=0.
005DHFBEIC DOV TULEIRIE & R TTIRIREIR & D
Btk MEME /NS A —& — (p=3.3438,8.0) I
7T, ThHDONICIE, Runge-Kutta—Gill )51 &k %
BERIEEZ 7Oy FLTWS, RFDOOIRY I 2 b—
VaViCEARHT ok, LA 2T ORIE,
NAZRE nT OFEIE, I A4 ADEEEZR LTS,
MEREAKREL LA LBV ERFEILEDOLE



e TME - KH s 179

10. 0

4 Time response énalysis
g 8.0 oT A
8 02t X Chaos
g
5]
o
L 6.0
3
=y
ot
B
2

4.0

2.0 Sy

i N
0.0 2.0 4.0 6.0 8.0

Frequency @

Fig. 7 Frequency-response curves with A =3.0,
$=3.3438 and 2=0.005.
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Fig. 8 Frequency-response curves with A =3.0,
»=8.0 and 2=0. 005.
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Fig. 9 Frequency-response curves with A =3.0,
$»=8.0 and 2=0.005.
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and p=3. 3438.
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