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ON AERODYNAMIC OSCILLATION AND ITS IMPROVEMENT
OF STRUCTURAL BLUFF SECTION
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Akihiro HONDA, Nobuyuki SAGAWA

Synopsis

This study is concerned with the vortex-induced oscillation and galloping of bluff bodies.
For some basic cross sections the mechanisms of vortex-induced oscillations was classified
to three different types by the characteristics of velocity fluctuations in wake in relation to
the occurence of vortex-induced oscillations. Furthermore the effect of mass-damping para-
meter and some attachments like deflector on the responsive amplitude of vortex-induced
oscillations was investigated for cable-stayed bridge deck sections. On the other hand the
properties of galloping oscillation were examined for some bluff sections and some comments
of applicability of quasi-steady theory to galloping oscillation were briefly shown.
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Table 1 Properties of Models

m I fy ) Sn 3

.11823 0.016668 2.2240 4.4700
.15148 0.017271 2.2235 4.4762
17314 0.016357 2.2202 4.4750

00794 0.00762
00875 0.01336

A-1]0.40144 0.006447 3.5333 7.9307 0.01426 0.02012
a-2|1.09684 0.015882 2.2290 4.5035 0.00884 0.00407
3-a|0.39821 0.006662 3.5870 7.9588 0.01158 0.00680
B-b | 0.40021 0.006712 3.5780 7.9592 0.01014 0.00669
¢ |o0.41036 0.006923 3.5227 7.8500 0.01409 0.00889
D-a | 0.40594 0.006935 3.5235 7.7988 0.01530 0.01139 WIND
p-b | 0.40359 0.006797 3.5099 7.7857 0.01914 0.00816 d>u
F-a | 0.40535 0.006693 3.5547 7.9029 0.01145 0.01276
1 4 [4
1 L} 0
1 0

00953 0.01207

Fig 10 Effective Chord Length and

< secm?. .sec?) - .
n (kg-sec¥n®) , I (kg-sec®) , £ (H2) Depth of Section
“ w0
DEFLECTIOML DOUBLE AMPLITUDE va. REDUCED ¥IND VELOK X
e siceion » aicis ar avEACE) 0 VEOXITY 0151 TORSIONAL DOKBLE APLITUDE v, REDICED ¥IKD VELOCITY
Lot sadet o swcTion 1 e oF ATENCE)
® - Light model
° = .
a5 o
0 v o A
P v
x

DEFLLCTIOHAL DOUBLE APP
TORSIONAL BOVBLE AP,

v
%, e
¥ O GO Iy
0 vIVY VVV VY
0 10 n % © 9

REDUCED WIKD VELOCHTY  (V/F-D)

REBUCED NI VELOCHTY  (V/F-D)

Fig. 11 Velocity-Amplitude Curve

%7 5.
3P, BANEOENSEREC I TUEORELHRIIT S, Fig.11 ZRRIER, Fig.12 RERK

— 6 —



BT+ BV - (9.1 - AE - )] : Bluff SRR 0% S 353
REERBEE R ET S5E

= TEFLECTIONAL DRSS m’ﬁ‘:; ﬂ’g xlf‘::t::;w traa) TORSTONAL DOULE AIPLITUDE vs, REDUCED WIND VELOCITY
vy model ° 5 ( sic :n::!::y:ztl OF ATTACK ]
v
§. 10 gu.w. g ‘z:
g ]
z ;
E s Zo.5
H 13
7
v
oo vgvweW VYT Ve ¥ Lo 2 Yrv92 99 Y Y Y
w zgwczn WIND vw:tnnv (v/rD) “ = o Rlﬁcm WIND. vlmigv (v/e0) 2
Fig. 12 Velocity-Amplitude Curve
Ykt BICBNT, BERELIBEZ—RICED, M2l
s & p XEBAONERENTH S, 51 Fig.18 i,
L Fig.7 OicASBRCR b SR ERREICHEL
] TFay b LIcbDTH S, b, EANEICE
HE 7 3 B BEREIEAERLICRT 3 b0 LEL L,
15 ; WAL ES BN B/ D hgEnL V.
14 PELEbDEEL BNG, NERRENS, B
%4 o, R RMERERRICESR MY, BRERFAR
» K ra TRHERRBHEAREL TS EEL DN,
foRn RIC, FANE DRSS R T IR -
£/ /{/ ° HEOEBLRE TS, K5 NS BBFEHOH0O
N A2 SERETHY, BRI A —ERUTORD >H
5 57‘;,’5. T3 o EE . —
:::%T;m . o THHD, BENEEES LEMBRHIRDE LTR
s A i
° B 1 B RS AR T MRSV B 0
. L = 5y REBNLE
Fig. 13 Reduced Critical Velocity and Slen- L:%{) Y o IR w

derness Ratio of Basic Section

722U [/ Cus ZEBIEEK, B KEAER
o ; BHORFWE, p; EXEE
V5 SEHEA, t; B

c#EbL, BHFEREROESICE L.
i+ 2L+l =2-

L (C; BEE, o BEOBEARBK >
ps HIFERL, m; BELA YYD DEE
FRICBVT o=, OIFREEEL D E, TEHIRE Co BRKISERE jme JHRERTEE Vo,
BXOERRE T 5 —4 md/pD? ZFRVTRAD L SicEHLING.

cL:sn(fg}) () %—) (e ) s @)

— 7 —




SURPISNEI A 526'5 B-1 (158, 4)

o 301 T SPPECT OF AASS-OABING BAANMETER O ORPLECTICNAL YORTE(-FH9LKD 1

v b
é» 02 9 0.10
i o °
ES *
H L2 NN o (X3
H AN ° °
g0 N [ R
T
° 0
B0 1] Ed 100
¢ » n mbjply mé/pff
T m——" Fig. 15 The Effect of Mass-damping
Fig. 14 Velocity-Amplitude Curve Parameter
5 2¢
2 (RAD.)
0.3 0.157
0.25
© a-10—=%
0.20 O 2nl o=ty 0.10 @ B-ag——t—n
» B-ad——v—0 ® pp o=y
@ B-bd~T%0
0.15
0.10 0.05
0,05
0 0 -
60 70 80 90 100 0 10 20 30 40 B
V/FD V/FD
Fig. 16 Velocity-Amplitude Curve
] 2
2V (Rlllf)
0.30 0.15
0.25
O g—=pel 0 o L,
0.20 e c=—=—xc 0,10 ® oy
0.15
0.10 0.05
0.05 Jose ﬁ
i)
0 g e -
0 10 20 30 4 S50 6 70 80 90 100 9 10 20 30 40
V/F-D V/ED
Fig. 17 Velocity-Amplitude Curve
/b 26
1 (RAD,)
0.30 .
0.25.
O p-] g0 O A-1 gr=—i
0.20 o p-pa————0 (,10 O pop sp—mmmtyy
@ D-agg———ip @ D-a g————m—i
0.15
0.10 0.05
0,05
L
0 0 A
60 70 80 90 100 0 10 20 30 40
V/F-D

V/F-D
Fig. 18 Velocity-Amplitude Curve

*84



PEEREEE  DiRRICE Y S A5

Fig.14 BEAME DA -5 ICRE L, W OrOHERBE 7 * — 2T 2I0EELBE LD
DTHb, TNEhD, HEEF/ VT 4 — 2107 UTERISEEBRITILRE - XEEIREE=F ey P L
b D% Fig.15 IGRT, BHENPOERE, RESIREPERRE/ 7 4 — 2 L>TRAD C, fi@h 5
ELUIEROERELBOBREET, CORDGLHREE/ T 4 — 4 BREINT 2 IO BRISBER L
RIBRBLTE000, KEGHRPIHEML, BRI - BRSO T S L0 BEZRYT, FIRLELS
12, APV THIRIMERBIRIRETILDEEZI ONE D, REBHIEENI LD
ARZEDROEREEHNCETL6DOTHY, EHEREORBEREEGELSE, ¥—0 C, ZHVTH
PRBERICEFELTE T AICREELEBING, LATHRRBEELZRE S LTRRORELTA
CHET 3P KREIHE - REOEMUVELIN, BADEIAEERE - BREOEMIZTIC L - TH

B - A - Bk - RE - )1 Bluff Zosim o2 g 355

24
2 (RAD.)
0.30] 0.15
0.25
O Ry gy
0.20 @ Bog "0 0.10: O a-1 g——=—ds
® Fua r—ty
0.15
0.10 0.05
0.05
i} 0 T
0 10 20 30 40 SO 60 70 8 90 100 0 10 20 30 40 .
V/F-D V/FD
Fig. 19 Velocity-Amplitude Curve
D 2
nw (RA[?.)
0.30 0,15
0.25
Oa-2 gt
0,20 o o—uisz 0.10 op g5
0o g5 P ® G gy
0.5 ¢ FT
0.10 0.05
0.05
4 0 A
¢ 0 20 3 40 50 60 70 80 90 100 0 10 20 30 4
V/F-D V/FD

Fig. 20 Velocity-Amplitude Curve
(24‘
§0s)

Oa-2¢ ~—h
®

L
0 10 20 % 4 S0 6 70 8 90
V/E-D
Fig. 21 Velocity-Amplitude Curve

__g._.



356 HAKFEREE $265B-1 (858, 4)

Table 2 The Effect of Attachments
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