331

AR RSN 0 22 BRI B T A BF5E

HA KA -BA B-gt 88
WA -

AN AERODYNAMIC STUDY ON VORTEX INDUCED OSCILLATIONS
OF BLUFF BODIES

By Naruhito SHIRAISHI, Masaru MATSUMOTO, Hiromichi SHIRATO
and Siwuichi MATSUMURA

Synopsis

This study is concerned with the vortex-induced oscillations of blluff bodies. A series of wind
tunnel tests was conducted for some basic bridge deck sections and for some simply modified models
of suspension bridge towers in order to obtain the aerodynamically improved structural sections.
The mechanism of interaction between bodies and fluid around bodies is studied by means of the
flow visualization in water flume. Consequently experimental results obtained here indicate that
the response characteristics of bridge deck sections are strongly governed by the depth/width ratio
and the shape of leading edge and both of factors and furthermore vortex-induced oscillations of
tower of suspension bridge are sensitively dependent on the lateral distance between two struts.
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Table 1. Strouhal Number.

MODEL {Strouha] Number‘ MODEL | Strouhal Number‘ MODEL |Strouhal Number
5-A ' 0,095 8-A 0.083 ] 12-A 0.049
5-B 0.104 8-B 0,077 | 12-B 0.054
s-c | 0.097 8-C 0.087 | 12-C 0,080
5-D 0. 102 8-D 0.075 | 12-D 0. 054
5-E ‘ 0. 150 8-E 0,123 ] 12-E e
5-F 0.226 8-F 0.207 | LzF —
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Fig. 8. Generating System of Vortex due to Oscillation.
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WicEEL, RE2RERELLLDOTHS,

3.4 KMEBRER

feb B HARRENSE LTV AR RN OB TICONT, —Fl& LC Fig. 18 jc MODEL TB (&£
R 1 1 5) OIERITHUE Vy=8. 235, MRITIRIE 21/0=0.833 LB 1 BN OEHKR AR ZRL
ThH AN, FELDRE UBARE | BHCRECERL, RELDEURE—MMELTRIRICHTL
T2, MOKBETRMBLObABRERS Che 2R LT/ 4 - Y ERLTED, LEM-T, &
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HHBFRAEBURAL FRMEA LS 2 ICON THRENABTT 2 DL EZ o0, RRNERHERE—H
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Fig. 18. Flow Pattern.
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LTH o, Mibtd DI LIcihsRe) 1.5 B TREEICHEL, % D& LEBE KMELTOE b0
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)

Fig. 19. Flow Pattern.
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N9z 2 20MMBEELICED, COLSICHORTIHHEEN ) CEE2ERTNERAST 208D
N5

L ¢ 3 U
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T, BRI RIS TSR RE (O LB R UREIROBEBEIC DT L EREMA N, £0
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FEZIEA N O &N ERE O BEHRIC R IZ T BB >0T

(1) MODEL A, MODEL B, MODEL C, MODEL D |37:b#& &4 UhOBEiRREERTRED
A3 :2 ThH D, FRTRAE UCHBEN DA TRIED 1AM, hUh TR STk
EL, BBOKBERLLTH S0 W EN, Lichi->T, 215 4 EEONEITHBE & 57279
CEMTHETHY, ISIRBEE, JGEIRIESH, S, MODEL A, C & MODEL B, D 02207 v—
FTEAETEL 50 EBDN, BEOS Vv— T OFBBEHRICH U TRBRIIMETH 2 Sl hics

(99 MODEL E R/ABZERICE TR FIBMSAORENED SN0, RERERERDL SIHH
MEREZIILL, ILCHLVHIEBKETHSEBbNS, ¥/ MODEL F ic20 TR, 7chb,
R UhERRORBEEATREEIZER—TH Y, AHERD S SIENIR THERAGRERET, Wohic
MEREFFIINAHETH 2 ST S hic,

@) AWE & SREIC B IKONTEEICE BMEAER LA, &<k MODEL E & MODEL F 3%
BARERVICE 5 LBARESE S BE LRV EMBHSMITE -7,

BEEBOMMEL, BREL, RUEEMBORLICK 3 RRICKIZTEEICOVT

) smfa% 0% 3% 5° 7° IKE(LIX#EE, obARUNERBRRERRIIZEASENLET, TR
B>V T, RCHBRHRCBO TIAAINI BB EETRERELZRLICSDD, fobBHRE
F’TI, BEAEENALNIED T,

(2) FROBREMTELTE, cbABRRICH LT, FTROBIDICLDHRD, REREBZERS
HAELEMTEEbDEHHINT,

8) FRMEBAAE LB LIS T, fobd, R UNBIREREELEBEMN~BT T 2 EmIR
WON, HhABRRICOVTIREKIGESREERS B U, L UhBEHRIC DL TREKSERIELEM
TEERBR SN, L L, AUHEREREERL DA RHRAEREEEICENTREOEEER LT
BY, ZORFREEELERTIE, MOHKNEESFTRY EEMRERE TS50, EHOME
BICK T BEHRAED 1 2EEZL bN B,

Bk, ARETHE, BEAEOHBICOWTEAZEE L TERET > T30, 4%, AATELIE
1BEL OERY, EHSHUEERSEMA I DELOIEILD, RELAEBIIL TN T EHR
BEEZIOND,

BRIC, KREEFTT2CH0, B, F— 2 ERSCESKEEAHNERL, TRFEINEZR
HETRARCBRHOEZERT 5.
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