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Galloping

ORIGEM




Recolamento

Fig. 18. A weak reattachment of the upper shear layer at Re = 1000, x = 2°. Fig. 19. A weak reattachment of the upper shear layer at Re = 1000, x = 6°.

Luo, S. C., Chew, Y., & Ng, Y. T. (2003). Hysteresis phenomenon in the galloping oscillation of a square cylinder. Journal of Fluids and Structures, 18

Prof. Dr. Gustavo R S Assi



SEEN.

Fig. 17. Comparison between numerical and expenmental flow visualization at Re = 1000, x = 4°. No reattachment of the upper shear
laver is seen.

Luo, S. C., Chew, Y., & Ng, Y. T. (2003). Hysteresis phenomenon in the galloping oscillation of a square cylinder. Journal of Fluids and Structures, 18




Galloping de secao quadrada
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Distribuicao de pressao nas faces
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Ficure 7. Effects of square section afterbody on separated shear layers during galloping. Pressure

distributions on sides are shown to scale.

Parkinson, G., & Dicker, D. (1971). Wind-Induced Instability of Structures [and Discussion]. Philosophical Transactions of the Royal Society of London. Series A, Mathematical and
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Forca vertical para secao quadrada

Bearman, P., Gartshore, I., Maull, D., & Parkinson, G. (1987). Experiments on flow-induced vibration of a square-section cylinder. Journal of Fluids and Structures, 1
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Figure 5. Lateral force coefficients for square section.
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Ficure 8. Transverse force coefficient CP as a function of angle of attack « for square section. @, experimental
points (Smith 1962), Re = 22 300 , polynomial approximation (Parkinson & Smith 1964).

Parkinson, G., & Dicker, D. (1971). Wind-Induced Instability of Structures [and Discussion]. Philosophical Transactions of the Royal Society of London. Series A, Mathematical and
Physical Sciences, 269
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Table 2.1, The transverse force coefficient” for various sections in steady smooth ar turbolent

flow {after Blevins (1990))
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“ iz in radinns; flow is left to righl. 3Cx /a8

#0 that B0, e = O for galloping.

i Approvimately 10% turbulence,
¢ Imappropriate to use Bid.

o = =iy jda = Cp. with Cp, based on the dimension O,
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Resposta da secao quadrada
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Fig. 4-6 Experimental data and response of a square section (Fig. 4-1). Re =4000 to
20 000 (After Parkinson and Smith, 1964).
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Resposta da secao quadrada
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Ficure 9. Reduced galloping amplitude ¥, f,/V; as a function of reduced wind speed V/I} for square section. Experi-
ments (Smith 1962): e, f= 0.00107; o, f=0.00196; &, §= 0.00364; v, f=0.00372; 41, f = 0.0012;
+2, f=0.0032, 4000 < Re < 20000. n = 0.00043. Theory (Parkinson & Smith 1964): ——, stable limit
cycle; ————, unstable limit cycle. Experiments (Novak 1968): ————, 4.79%, turbulence; ———-— , 8.69%,
turbulence.

Parkinson, G., & Dicker, D. (1971). Wind-Induced Instability of Structures [and Discussion]. Philosophical Transactions of the Royal Society of London. Series A, Mathematical and
Physical Sciences, 269
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Possivel resposta
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Figure 2.9. Galloping amplitude versus low velocity, showing the various bifurcations and
the “oscillation hysteresis™ [from Parkinson & Smith (1968)): U, = U,,.

(i) for U < U, = Uy, only the trivial R = 0 solution exists, and the system is stable
(dR/dy < 0);
(ii) for Uy < U < U and for U = Us two roots are found, one of which corresponds
to a stable limit cycle, whereas the trivial solution is now unstable;
(1it) for Uy < U < U3 four roots are found. involving (a) the unstable source at the
origin of the phase planc, (b) a stable limit cycle nesting within (c¢) an unstable
one, which in turn nests within (d) a larger stable limit cycle.

Paidoussis, M., Price, S., De Langre, E. (2010) Fluid-Structure Interactions: Cross-Flow-Induced Instabilities, Cambridge Univiversity Press.
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Figure 2.12. Typical lateral force cocflicients and corresponding types of galloping response
for prisms of different height, 1, and depth, o ¥ = a/f and U = V/edr; Trom Novak (1971).
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CILINDRO COM PLACA PLANA



Cilindro com placa plana
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Assi, G.R.S. (2009). Mechanisms for flow-induced vibration of interfering bluff bodies. PhD Thesis, Imperial College London
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Cilindro com placa plana
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Assi, G.R.S. (2009). Mechanisms for flow-induced vibration of interfering bluff bodies. PhD Thesis, Imperial College London
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Assi, G.R.S. (2009). Mechanisms for flow-induced vibration of interfering bluff bodies. PhD Thesis, Imperial College London
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Splitter plate 0.5D
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Splitter plate 1.0D
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Slotted plate 1.0D

Assi, G.R.S. (2009). Mechanisms for flow-induced vibration of interfering bluff bodies. PhD Thesis, Imperial College London
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Galloping machanism

Assi, G.R.S. (2009). Mechanisms for flow-induced vibration of interfering bluff bodies. PhD Thesis, Imperial College London
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