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Synopsis

The mechanism of vortex-induced oscillation of bluff section is closely related
with the instability of separated shear around its body. The shear layer can be
easily stimulated by self-movement of the body or external disturbance such as flow
perturbation, applied sound with a specified frequency fluctuation and so on.

In this study, the investigation of vortex-induced oscillation for 2-D rectangular
section was performed by the way of shear layer instability stimulation by applying
sound. Furthermore, geometrical shape effect on the response characteristics of the
vortex-induced oscillation of edge girder bridge section was also investigated on the
basis of applied sound technique.

Additionally, the effect of turbulence on vortex-induced oscillation was funda-
mentally investigated by use of applied sound technique from the turbulent
frequency effect point of view.
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Fig.4. Sp(fs) V.S. wind velocity Fig.5. Sp(fs) V.S. wind velocity
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Table 2. Test conditions of models (edge girder sections)

Attachment | fo(Hz) [M(kgs®/m)| 6 (40m) | & (30mm) | 6 (20mm) | 6 (10m) | & (5mm) | & (1mm)

4,984 0.1308 0.0442 0.0273 0.0223 0.0173 0.0140 0.0090
Fairing A | 4.676 0.1474 0.0573 0.0470 0.0375 0.0259 0.0196 0.0109
Failing B 4.688 0.1482 0.0526 0.0401 0.0331 0.0246 0.0191 0.0123
Failing C 4.670 0.1470 0.0540 0.0417 0.0373 0.0252 0.0191 0.0104
Failing D 4.872 0.1399 0.0497 0.0379 0.0325 0.0201 0.0138 | 0.0083
Failing E 4.870 0.1380 0.0398 0.0291 0.0227 0.0153 0.0122 | 0.0076
Failing F 4,869 0.1371 0.0453 0.0342 0.0265 0.0189 0.0147 0.0085

EoYE# T A Table 21T,
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Fig.17. Heaving response amplitude Fig.18. Heaving response amplitude
V. 8. wind velocity diagram V. S. wind velocity diagram
& Sp(fs) V. S. wind velocity & Sp(fs) V. S. wind velocity
diagram. (with fairing-E) diagram. (with fairing-F)
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st (HA#4 / <v 7 K.K. CTA(MODEL1017)), longitudinal wind component.
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BRABKTT v 7TOHRAE—BIBED L I K FD LNV ERD 12, HRIOIERIBRIE R, BEROMR
RICER T BRI KR T - A 2O, EERAASI 8RO a V2T v/ ERL, @fie= 0°D
tzbd | HHEIRNRXRF L, BROYEZTE Table 312R7,
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Table3. Test conditions of models (B/D=5 rectangular section)
Flow fs/fo | fo(Hz) | fs(Hz) M(kgs®/m)| & (30m) | 6 (20m) | 6 (10mm) | & (5mm) | & (1mm)
smooth 6.987 0.1607 0.0401 | 0.0240 | 0.0104 | 0.0076 | 0.0039
turb. 6.986 0.1640 0.0409 | 0.0206 | 0.0105 | 0.0077 | 0.0039
0.5 6.986 3.493 0.1580 0.0416 | 0.0240 | 0.0104 | 0.0076 | 0.0039
0.9 6.987 6.288 0.1607 0.0401 | 0.0240 | 0.0104 | 0.0076 | 0.0039
with 1.1 6.987 7.680 0.1607 0.0401 | 0.0240 | 0.0104 | 0.0076 | 0.0039
sound 1.5 6.987 | 10.480 0.1580 0.0416 | 0.0240 | 0.0104 | 0.0076 | 0.0039
2.0 6.986 | 13.973 0.1640 0.0409 | 0.0206 | 0.0105 | 0.0077 | 0.0039
4.0 6.986 | 27.945 0.1580 0.0416 | 0.0240 | 0.0104 | 0.0076 | 0.0039
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Fig. 20. Heaving response amplitude Fig. 21. Heaving response amplitude

V. S. wind velocity diagram
in smooth flow.
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V. S. wind velocity diagram
in turbulent flow.
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wind velocity diagrams with applied
sound (fo : natural frequency of model,
fs: frequency of applied sound)
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