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Nonlinear Vibrations and Chaos of an Arch with Small Rise
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Nonlinear free and forced vibrations of an arch with small rise are discussed in the present paper.

The basic equation of motion is solved by a Galerkin method and the resulting time variable is

solved by the harmonic balance method for periodic vibration and Runge-Kutta-Gill method for

chaotic vibration. The single-degree-of-freedom approach is employed. Chaotic vibration is

obtained by using bifurcation diagram, Poincaré map and power spectrum in this study. Nonlinear

vibration behaviors of the hinged-hinged arch are shown for various rise ratios,load intensity and

damping constants.The chaotic vibration is obtained and discussed.
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Fig.1 An infinitely small element of a beam.
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Fig.3 Amplitude-frequency curves.
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Fig.4 Frequency-response curves
with A=00, p=05313andh=00.
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Fig.5 Frequency-response curves
with A=30, p=33438andz=0.005.
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Fig.6 Frequency-response curves
with A=40, p=52813and 7 =0005 .
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Fig.7 Frequency-response curves
with A=50, p=77188 and #=0005 .
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Fig.8 Frequency-response curves
with A=30, p=33438and /2 =0.005 .
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Fig.9 Frequency-response curves
with A =30, p=280000and#=0.005 .
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Fig.10 Frequency-response curves
with A=30and p=33438.
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Fig.11 Frequency-response curves
with A=30, p=80and/~=0005.
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