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Vertical Gust Response Prediction of Cable-Stayed Bridges in Yawed Wind
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Synopsis :

A vertical gust response in yawed wind of two cable-stayed bridges under construction
was predicted by applying a modified gust analysis method. Two effective wind
velocities, i.e. the velocity component normal to the bridge axis and the component
normal to the free end of the girder, were considered separately. Some aerodynamic
coefficients of the deck were estimated from the aerodynamic characteristics of the flat
plates with same aspect ratio. Comparison was made between the analytical and
experimental results, and on the whole, the results agreed in both bridges.
Consequently, validity of the approximation was confirmed and applicability of the

analysis method was shown.
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Vertical Gust Response Prediction of Cable-Stayed Bridges
in Yawed Wind
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H Synopsis:

A vertical gust response in yawed wind of two cable-
staved bridges under construction was predicted by apply-
ing a modified gust analysis method. Two effective wind
velocities, i.e. the velocity component normal to the bridge
axis and the component normal to the free end of the girder,
were considered separately. Some aerodynamic coeffi-
clents of the deck were estimated from the aerodynamic
characteristics of the flat plates with same aspect ratio.
Comparison was made between the analytical and experi-

Ak Yy = [l o4 mental results, and on the whole, the results agreed in hoth
Kichiro Kimura Yozo Fujine Hiroshi Tanaka bridges. Consequently, validity of the approximation was
R AT R T AT L TR confirmed and applicability of the analysis method was

o EE A~ PhoD. ek YE - PhD. AR BT shown.
1B 1 Bl FLEG A Yk o T, MR T T & SR b

AL B E AT IR L BIEHENEISRE (L ED

B30 X T B e Tl AU e YA 1 A S | ] | A S 1 1A A RGN L B A
U A ARUMERD & 272 M IGBE X GG, A A R, ke 7 7 I Ll ks, RN T AR A2 e FllL
o F =T O WAy W R T E R A A B L9 T2 DrOEAHRNEBILT 5, TN LI,
AT A ), B AN I TN O & D LI NS Xie 520N TH H, Xie nid, IR, Hrik, 35 L 0ELILS
FLraolfgeadla Tl Labhd, FAFRORIEZEVT Zr— AT LT, WIeE A s L AR N D 0 g B
t, VEIKIER X RN L TELIN AR F s, 7Ty = KR ALEEMALTHA R~ T30, BT & U8 2 oo [k 1ozt
PERA I E 4 B 2 L35, S 3 b T LK THL I 2N Prb LT Ay, 8L Ty ds L L AP
B, FARSEMLGTEF LTI LEOES, koa Ay, AEDEREEO L Zrdem g A AEDERIZA L

A RSB, TR A AR LT L A BV R LA T A g TIZMHTEA LI B B s B,

i R A B B 0L R el s M G e L (B T o i U R A SR W o F AR G, SN LA o RHREG E Bakfi L fe e T R
L, MEEE I ER LR 4G Wi Iy i d S Jdis ki L Tine b K3 Qo LT AU & B2 v £F 500 100 10, & kil iy = Lok s
AE Gk s, WO BRI I ETHEF ) MMINT I AH MIF LB AU AT B 1T A M I T £ 79 2 ks &y,
72k AR, EAOMOG IO AN ELIIFE RN E R D, AR NERART mm*‘{;‘r rHJLIIué’}J SRR D ORI M EE R

AAAAA FRL T H Y, GRS A Yo i & SEPE T & & D9 tIE
R TR0 200 2 0 LT,

-3
1



204 FHERG o iz

S QCF T N

% b W T

il b B i 56
KA B T T
Fhsiz A LT b wmu ICIETN el o Ul S
bt Ts O, SR TR < KPS L LU i
FTHWAAL LTI T 2% AT O B 0 i) s »
TIE% <, EZINRHTR R BB R s Ok b | T A,

AR T, FHRIC L D72 M HEDIESERGH SR -4 5
R ERSGC M LT, S o A MISED SR oz,
10 KM BAPEE LIV BIE N 2T & LT Fike A
GO I B L RLE T 2 sk VRN L2, £ AR
Bem DEFE b B SR M ek T A 2 X0 L U, KIFETHI
zriilr ey @ o o TR L 22,

AT, FHEIC L A BN 2 R R L OB A S - X
NN TN R TI RNY WL 1 S Kl TS Nl o 7 R Sl ol O 8
PRATEL ) HIPESR s 228 35 3 OO T L2 -2 T R %
A,

) DFHE T A A b TS

ScanlanIZ E O E ST E, T2 TIL

2 MEBOMBICL IMEN X FIOEBENE

21 AYREOEHE

ENE i RS TV H | ‘i‘é"“f"’xh@}i&'%‘!&l, BB Ly —
TR S T A, F0 FUREE trﬂ‘ Ll
FE SN LR ILLI:&.J}*‘{UJJJL\L'C?JZJ ERT DS, ZHU3, e
AW ANTHLHBMIZBIAEL TR, JTHRETS
BUEO DRI IROE I LA A, BTt L 0 i s
t:k;rLt{;lﬂu\uyl-amﬁs‘\'ét:#al‘@“ém’ifl fozdlibd g, e
HOENTIZIE Y o bk L,

(BT 2o LAY & &, REBIFFRED L 3 iz rh
AT B DY FURIZA O T Tl ) o ik D) LhiE 2
Litd, Tab6H, HHDEMZ ) 5 LR NI TH 5,
ZauiZabhe LT, A DL D Fig., TiZa3d & 9 (2l o 65l
fL I U @ B [BE B S0 5 Ohs = 20 9), L Fov k9 1z2al¢
it4.,

Ul == U Q0SB rmrer i (1)
Uy = L/ o (29
Il U, g i S N s kPR T B S,
FLFO RGO, fitritm{uh E BT HY B AT AR R BT
fFELL 22 PIBR, (1) Ao drsh) m;:z&’) CIHTF cos 7 — 2,

(2 );tm;'f;umtmz:}.w< it sin 7y — 2 XMl 2 235, X
e, W rCH LS, FitFiLecos ¥ — A&, siny — A et
Bo

22 AV FIERTAH A LIERA

AREATTUE A B PR T A, R b ) e TR
PP NNz B, F 2o WA LR W T A 700, Figl 120
Tt L2 PTG L 4 8 &7 2 b 7 50 ZFRGHHZ I B 4
DNEBLOWLDEWET S, ZOXE, -2 A Mo 702t
SAA M LA, WA ENGTRAL I EBS I
B

cos r— A AL Tk

@Ayn:%pm¢mwam+quwmnnh --------- (3)

1 . \ .
= ?,o[}b’d_y'(cl,a( + Cochw ) thecosg

N REREEHE Vol 27 No. 4 1995

TR Fenl N AT

cosine case

Fig. 1 Cosine and sine cases

stn 7 — A ZRFL T,

dllat) = %p(ﬁdr'ﬁ as (X EYBIN B v (4}
wioxT D SO Ao UR N LN ek
[P |
5L e
B i
11 Al

dwdvl cosv—A, siny—RAIZHITAER
Cracr Cias © cOs%— 2, sin 7 — 21T
I £ o N T
Co 0 cos 7 — 21200 T B KT TAOc{ L7280 ) 1R 8
wo L B B A Tk o)

Teds, RN VRIS e IR P IIE L
DELTMHEL, siny — RT3 Maadidb, w2k

TIIALL Ty B,
i JR B WAL A BRI 2 T e = il TRES LB A, 2
CHRBE T RN WAl TH 5 2 AR 2 LD D sy
b TIT, 2T S LB N ERD W C ¥, T
LT AW FET A2EMATEN T Fo L 5 2E1
Lo (3) RS cos 7 — 212K T AW UIREDLWE Cack T

AN T
5o IR EDH I

D
@_[ Ct""] e, N
CIREU B bt AR (‘))

S ARBET A7 FHTHY, cos r—RITH LTI} /B,
sin o — AU LT FnliTEfing,

sin 7 = ZAZA T B RN DB C o (30N oy U A8 T3
MBILAvszh, SO Titsin r—ZA08 ) B F cos ¥ — 2
D NRBAACE DL G as/ Coac MR ET HMGHI-MWLT
ZHPIRETHF A PHHERLGLAENAET D, T70h%5, siny
—AEHLGT AN Ht*v L A B3 DR Bl i o 2Ry
B Crlask, MUENGHIZI N KO AL D cosy—RAEELWT R
N7 RE L PO E R Cack DL Clas/ Clacls,
(SR LLEDLNDE Caed LA 2L, CasF kb2
s NS

WE, sin - RO WM EF RS LIZH TN E L 2z

LT bt 7RRT R IEAVR S P T, f“'llfllﬁ‘ o il L
oM ORI L) {;,',—JJ1H’(iJ|"|L‘fz=jfmf|mhi"fmt:f‘l"-h'k E{LA RN

FHFILFE AN OERF KIS L2 ERTINHTHS

2.3 @BHICERAT > —MILEN

FHA R ERET 2 AT BT, A R0 o 7R TRy
IUE 2o, —HEIli) AR ) THT R AT L ﬁncnwa@a
Nl gl A idmar 5, L7z T, -l widii ko s
13, AR o PR EfE—FE 2R o 70 o ;it}]ﬁfﬂj{»
ERT BGWAtHh b, PRI L TE, LT LS o



B RGO FLZ £ S 807 2 F o T 205

higiisg Sk i 1/4 rA T e sl 3 49
EA LR T AR R A 2 W T 5,
SR — FI20 T, cos ¥ —ATIEA R ) o TIND BRI E
AN BB S LA R h, O
b TOKL R RA DG HPIRT B L Lk SiEEO
Va fitid o i e o2 %, —H, sny — AT, A
B T TG € — KA £ SHRT 5 B 218 5.,
IR, APy TIEERT L o iRE - Fa—ffbih JdF,
. (6B IU(T)RTHED SIS,

cos 7 — AT u LT

ZITHER

dFer (9 ) = dL () x¢(y+%3mm) --------- (6)
sin 7 —ZZH LT,
, o1 ! ) .
df s (i) = ?pU T ey wxi t) sin 8
IS
5 [ Canks) B s e (1)
i
H.007) 0 HEHT r KE—FIZ
STOAR Yy TR Tk S I 2 H g
L R Tk
Clas(s) 1 AMU 0 Ziw2 oot RbT L5112

DB L LAs g RS
p sy AbUeTOrkE-FE

LB LS IEBL, FORBREPHRROSE &
L7z¥,
B, SHIAARISAAT 2 v ikE - Fo—iibish o se7 —
AP b S AT R HILE
cos r— AWK LT,

Tl b2 lOE

z
S\.Zcr(f) = l:é—p(}B(C\,ac - Cm') C(]Sﬁ:l

X l/;i/r:ls.m(ﬂ ¥yé

sin 7 — AZlzH LT,

(el erdvdy(9)

&”ww:[%pumﬁﬁxﬁlpdw¢xnm}z

n nl
xff&wmwﬁmmmn
n 0

Spw © HWIRE AT 7 B R AT b
¢ = 10,25 Btang

AR T Suek LT, von Karman &2~ 7 A ICEOWT
AT KD AL 7 O R A7 FANERG L, —HIZZ O AR
~2 7 P MEINETH L P, von Karman D2 <2 b TS H
FUAE L Tw b, ZOraR2ART PAPEEOAETT
B,

et HED A A P IERAT TG S LTV AITEMERa 2 b
—lL Ak, IITHWTWAEZ O AARY FAD e
L2 A B A E AR KN AT, i T a2 L Rk
SHZEGT LICE L AL, mETIEL LY AS o sk
VWA BT H B, BT E 1L AR T LRI
PSS A 703, R CH T wd ka7 o AR bz
Mozl rtaPg L ®L5,

2.4 BhEER

AR CIEFIOLEN AL MG E LT AT, WAL L
T, BRI B L TR A9 D A2 BT 4,

%4, RPERMAT0, 3 A b B I ARSI S o T,
ARG R A JE N TE SR R B Theodorsen [ £ % M
WTHREEEA N ENELR TSI 2T rIRE-VOE DML T
KAD LS kD B,

BUF (i
mmzﬁzzﬁ—[uht+qg¢()w' ------------------ (1

Fik} . Theodorsen B E@yiis;
k=05wB/U
@, KE - PO P
M, 0 oy iKE— Fo- ot
FHEG D BN 0k, FRIETHE & AT S R B D D EWLIRDI A
T AYE IR AR T T cos B ITHAIT B0 LA s, Al
REFMEMIZE T b2 Mg cosg Dtk T 2 b0 LT 5

2.5 rmsbENHE

PLbo s ks, —#{bER T EbLSHBIORE A7 b

S, BhTE1 922 [ XUV PEBET D 2RO LG K
T

o AXO PG

S ) = ol M aww) (12)

I, [HA | - MR E AR B RO AT B
WAL ARZALT RS 0% v A, S f) (0815 L0 &
Tl 5 DN A RIZIRAIT 2 -k i v 7 — 227 b T
55,

WHTEI e AL LTI eOLOFELLitdd, ZIT
B TEDLSILD Sears EALBLEN S I L ET 5,

1

‘X(f)lez ....................................... (13)

B,
1+ 2z° Ef
224, BARE R T, cosy — ADHE Bfcos@, sin r— R
DYE Ising TH D,

WL 73 227 b R E R, REHTISHE T — A7 P AR
S P TR T 2 2 5 b, — R LA T
s AliA e AL, SSHEHSOE—FERELLILIZEN,
M E T  r ms B RS I LT ED,

3 BdEAEHTH

3.1 248KE

311 BREFL
AL =220 800m 7, Fig. 2@ znmT L3 2T i
Bl E4T 5 3 PR BRI T L, S ST, oD R

B A x L7, Stagel i3 k7 ow 748
Stage2 13 v ¥ —Z 3 AHGN nuﬂﬁ*‘un
(YT, FAFNLDKIBIZ BB B K
%35, Table 12 4547 5 —RE (k7T

B (Stage 1, Stage?2) %
HITHIAMERTH Y,
FTH b (Fig 2(b,
SRR DR & Table 1 (2433,
WIE RS RTHRELTW A

e, WU = G 5 1 S R IR D 1 T PR B
B Claantd 5.27 rad ™' HEWG T 4% oot {b U 22 90 48 Bo Gl
0.0725 T#H 5,

— ks gk ik Vol 27 No. 4 1995



206

RGP EIRIZ S A BT A A RSSO

180 00G 130000 445 000 320000

-

(mm)

25 300

Lt
( ¥2 700

16 680

(a} Cross section of the deck

(b} Seage ]

(c) Stage 2

Fig. 2 Tatlara bridge under construction

Table 1 Dynamie characteristics of the bridge model in prototype scale
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