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INSTALLATION OF VISCOUS-SHEAR DAMPER FOR SUPPRESSING WIND-INDUCED VIBRATIONS
APPEARED IN PAIR OF PARALLEL STAY CABLES OF A CABLE-STAYED BRIDGE

KHEBEL* - Mg 3{* - {FRAHRER =
By Masahiro YONEDA, Yasushi UCHIUMI and Jiroh ISEKI

This paper deals with the installation of viscous-shear damper for suppressing
wind-induced cable vibrations appeared in pair of parallel stay cables for a
cable-stayed bridge. The installation method of the damper for a pair of parallel
stay cables connected each other with special jigs is discussed with respect to
the cable diameter to spacing ratio. Wake galloping of the cables was observed
frequently on the prestressed concrete cable-stayed bridge with main span length
of 145 m. Viscous-shear damper has been installed near the lower end of each cable
to suppress the vibrations. It is noticed that wake galloping could be suppressed
by the installation of dampers.
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AT W — TV ORI R R R CHIR L CHAOKMES AR S o3 — 28 E T 556, FLERS,
HAIRED 36 L CRTHBMIRH OMERR I TN ZFNLUTWRT FETHETE S,

1) RERS

FHM — T ETFRM — TV E N EFNENAECIRET 25500 RLEIEEICHEETH D, kK
TEE 2HMEHETEERC B L CEMIhERK 2 ThFhe, k& LTHRHOZRCRATHE, H
A AR A -tk > THRMII N A BEREAHEETE S,

ci=c,/2

k=k,/2

2) M{RIRE)

REEMETIE, EHMY — TV ETHIY — T MBI TIRE T 255 0EBHFEREIUTO X
SWFKRTES,
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20(S6/2)2 0 +Ca a8 4Ky Q a20 =0 o (18)
R18) LIKD T —TIWBHEbAIRE T 2 BEOEHFREREEME R ik, FHCH{HE
IRENC AT M RERBC B L TR ERK A LUTO L S BTt 5.

= {04/(S5./2)} 2%C./2

k= {94/(S./2)} 2xk./2

s, FRED, r—TNERE S — TVIEOS/D A4 84D B2 A2CEF LGS, € OftoihEss
T2 Fl—T MR ERC ST RERCE 2 FhUE LRI LY, S/DODFD & EBILH VI3~
DOREE & L TORRAMESRNS C L WASICHEBEINLS.

3)  FrilEIRS)

yESBEFEEM & ThE, Fllr — v B THEIRD T 258 0B FEREIUTOL SRR T
X3,

BSo?y+Ce R 2y +Cy (Sa/2)2Y+Ke © 2y 4Ky (So/2)BY=0  wveeeerenei (20)
A (20) L IR —~ TWBHRE O ARY T 255 0EHHRER 2 EMe Riedcicky, FHCH R
FIRENC S 5 SRR F AR S L UHMEhERKC A UTO L5 KERTE 3.

c'= {C,x(Se/2)2+Cz 2 42} /S.?

k= {k,x(Sc/2)2+ks 2 4} /S.?

#&—6 MHODEL-DICHT 2WEABROUERRE (Sc/De=4.84, 2,=0.750m)
TCWRLE~3, SWEH

t=40°C t=-5C
REGMEBITIC LS TRELI |y ngmx o c | ¢ [WENE ¢ | & |WENEK
BEREHRETH LM, T (ts/m) (/) | B (s (a) [B R %
TR ORD, FLRFOD _ 1 x| 1.55| 6.11| 0.035] 10.73 | 42.28 | 0.091
oL LBHEIND E b f}z x| 1.10 | 8.35| 0.045| 7.59 | 57.77 | 0.090
ﬁﬁﬁﬁ:ﬁCd(‘ibfhiﬁkd%ﬁﬁ 3 XKi0.90 10.15 0.051 6.20 | 69.33 0.087
HoRACENZNC, KE LT @ 1 x| 5:5¢| 1916 | 0.083 | 38.40 J132.70 | 0.066
AL . RS AR o7t 5 gl K| 39202620 | 0.092 | 27.16 [181.32 [ 0.051
’ 3 x| 3.20 | 31.44 | 0.094 | 22.18 [217.62 | 0.044
& - TN E 1 3 HE xR 1 k| 3.97 | 16.10 | 0.068 | 27.44 |111.50 | 0.074
RELE U, S./D.~4.84¢ :;mwﬁz K| 2.80 | 22.01 | o0.078 | 19.41 {152.36 | 0.062
S./De=2.427% 2B A OHET IS 3 x| 2.29 | 26.42 | 0.081 | 15.85 [182.86 | 0.055

EENETHhE-6, TWRT.
K-6ER-BPBLTR-TL

. . #—7 MODEL-DICH T 2HMEARBOHERSE (Sc/De=2.42, 2 .=0.750m)
F- 5OtENS, RUN~R i .

@DTEESD LT kER 1240 L
(M) KRALTEE N, (REEOX 8 o RERE o RERE
. . (t-s/m)j (t/m) |¥ T E[(t-s/m)]| (t/n) |B ¥ *
FOUEE ISR EH BRI 1 %x| 1.55| 6.11| 0.035| 10.73 | 42.28 | 0.091
REIFRICR—BLTEIY, A .10 | 8.35 | o0.045 | 7.59 | 57.77 | 0.050
AT —Iic]l EoXEY & g;3 %x| 0.90 | 10.15 | 0.051 6.20 | 69.33 | 0.087
MM U8 — % EET BT w1 |l X| 2216 | 76.64 | 0.088 [153.60 [530.80 | 0.016
DT R B A g |2 %] 1508 [104.80 [ 0.0 [106.64 725.28 | 0.012
e O B O & AT 3 | 12.80 |125.76 | 0.068 | 88.72 |870.48 | 0.011
I x| 13.27 | 52.73 | 0.090 | 91.79 [365.15 | 0.026
BTERLDEEAD. F B T 937 | 72.08 | 0.087 | 64.92 [498.95 | 0.017
B B | 7,66 | 86.51 | 0.08z | 53.02 |598.84 | 0.016
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5. ZHOMET — TV EFIEE & 1 EEPCEBRMEICHT 3 7 — T VSR

(1) S EUBBRIGE 7 — TV OB EFETT

TR & U T BRI R R A5 14500 3R L PCRISRAE (70.0n+ 145.0n+70.0n) THY , Z20—HKX
E - 4R T . BEOY ~ TIVEREIBETHY , 2hZFh6l.60n~82.0mndD iR — T 48S./D.=218
EFEOMMBCEIRMES N TS, FETE, ZEAPHOIRMKEO T bDTAREVIRE-FOL 4 23
ATU—vaveDaA0Fvus B FBLELEBREIN T, 20T, ThHOEET —TVICH
HLlkr —ViRSAHIHT ~, AN o3 — %8RBT L L E LT,

(2) MiEEAM A o8-
FEOF v — TIVER ) SR 286,600

100 70,700 145,000 70,700 ':?0
WL e & HIeS. /D=2 §&
ELEbdTIRS, TTy

W
= T DB & RIS i <
BTHRLUTL HOMEE A 5 =
Wi & N — 2 BE S BT ( ! [ gl ] j >
BEHSATY »UHR) T, = —_—

HBEZ0ObH OOy 1A

Mehote, Fhe, LA, M- 4 3 MEE&EPCHIRAE
HREOWY T TR TH -

e LT, B D bEWLAIEW S v

—RBET 5LV A RHED b & THEA RS SmyoTnOREET
Ty VARERALISE, 4 EOW 5 e | TVEIE BE T yus-ti &
ﬁl\brciﬁﬁﬁi‘(ibci 6%{@&%@*%%21) 2 (m) w (t/m)| T (t) x (m)

CASE-1] 73.942 { 0.01277| 71.8 2.437_‘
CASE-2| 73.008 | 0.01277 71.8 1.503

5, UxA47F 0L YORNCRIK $-22
RUEEEZ 53 5=0.05 F2ELLEORE
EREE T — VCTINT 5 C LRIERI
WatTHh s LEW I, TCT, RIET

0.07

BTN —~TVERERT 220 Ehoy casE-1 S R L
— el EoEEY AR S v —EiRE 0.06 S ; i
¥ B ERO— @ FR Ty — TR 0. ; =i

s s o,

F— BUURL L EH T 2 P RFHM
OBy — TV (5-22) 25%ic, 77,
MR AN A S — OFTERSERR CRytE

EENRBEER

Y - \
0.02 / t=-10C~30°C T

B AN R BT BRTER) OV TRETL oo B enm T e e
5 . / 2 K €.=0.73~4.07 t-s/n

T, et L, R — v CiE o L 1 . 1

0 1 1 1 1 1 1 1 i 1

M BHnORNCIERK I 2D FEEI N T 0 5 10 15

B, e, TORWES 03— DG S RE RS, Ce (t-s/m)

BCRTHTH-Tcc Ed b, CTTEY

KT LOERERE R L 135G (CASE-1) -5 S-25r—7 M3 aC-5K

EAEPR A E U35 (CASE-2) D2 r— 2 %
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BREIMRICT 2 & e Lic, 4 EOMGRLICERABEREZBAWTHE LT, $-227 —Tvicatd 30— §
(REMERFEARE - EA BB TR ) ORER - 5IORT . s, R—- 5Tk, ¥ —OHREHEEERIF2
0.3cn&{RGE LT, Mt AMT H 23— DF ¢ 2 3Rl 2 R (GNCR U I Bl BER R C. OB e LT
FHIiL T3, 6, MY AN Y v —oRETAEEE L, Bt AfHIoHRERIE L HRESED
ARNEAEZEBEIC L Tt=-10C~30CIREL T3, M- 5hbbhn sk HIC, CASE-1TIFt=30Cicis
3% LRE— F OFEMMEREREC.=1.033t s/nTH Y, COFE, 7 — TLicid §=0.045F2E DI E R
RBMIMEIn3cEElss, 20T, COERED , MMEEAMN % IR 2MHHES%E RE T % & S=115cn?
IR BENE LN EMD, FIRMENUNER s — TICiES=115cn% 7 2 REPEK % A U TokbtE & AN &~
N—REHRETBCEER ST,

e L, EFT — T VS h2 EROBENBREEL, CASE20HERRID ORIV HOD, [
KL DOREIMNR TCASE-1OHEERZR LD bEVMETT 20D EFHEINS, 2T, BHKILDIETREK
OKEI LEE/ T —TVIKAMI N2 EBEOBENBRREORE IR PBT S C LEEME LT, KHiC
B~<BEE - TVRBREEMT 2 & E LT,

(3) EHFr —TIikkk

PRI LBy — TV TdH 5227 — TV EANFUCER T — TVRBRERM L IdER, - 61OR
TEAnBEHBIRBEENE N, 28Tk, ERIKNATE - 2IGRYT . COBELDHER L kil
MK EFR2ZROMEMBBERE R -9k Db, K- 9XD, HERAK Y VS —RBEEROBENEK
BEZEY =24 7Fv0 o EV T ORIBICRERVEEEZEZLSNS 5=0.06L D EFNIVbOD, BEEE
T EESRELSTIMEI N TV B C EMEIRTE X5, ki, EBE, METAN Y v —DREIEET,
ST 10n/sFEE DR % U Y OMESHEME A HENCER L e, 03 —REROR ERPH8RE £ TO
=TI NICRBL WV 24 P FE v Oy EVTBRR LD, XU —RBRTHOT —TVICIHEE R
r—IVIEBORERED N oTc. KL, BlRLlckdic, ¥ —RBEROEENMHTEEL S
=0.05& ) bEFFHZC LB EMD, FUN—FBROr —TIVOFEHLOLTISTHE bRFIL

without Damper 3§ =0.006

|

5 sec

10.0 mm

with Damper
\ §=0.046 (t=27.2°C)

5 sec

VLWW!\MMWVWWWW

(a) @A KRR

without Damper 3 =0.003

lmmmumwmmumuqummmmummTN”mmmmwmmmmw“

Jﬂ$mmMMhMMMHMMMMMMMWmmwmmMm

5 sec

3.0 am

|mfnh|hlnlhl ilhl ll

with Damper
5 =0.043 (t=18.4°C)

3.0 mn

5 sec

$-22%4 — TV T O EEIRR

(b) @A 2 KRS

M-6 ®WEABHIRHEZO—H
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£-9 S22y —-TLOBEHBEREE F£-10 HENSHREREOEMNEERITHEOLE

% Huat—Ig L A~ 9 * &ﬁ | Ce ke | WEMBEREE

WMEMBEEER K (C) [BENRERE (°C) l(t-m/s)| (t/m) |BR #7 {&|E # f&
IR 0.006 27.2 0.046 1 K| 27.2 | 1.45| 11.47 ] 0.042 | 0.040
2 K 0.003 18.4 0.043 2 K| 18.4| 1.51 ] 22.63 | 0.046 | 0.040

THELTOLSTETH 2 L ERBRTEE L,

s, Hon—2BBLEVIRETOEES — TVRBMG, ¥ o8 —ORBFEMNE &K T L0875
INIETOE— FIRIBHE R E— FC0.31, 2KE—~ FT0.29TH 3 &L bbholc. 2T, kA
LDTIE S n e KOS hRIE 5 FHPRICEE L 13X 0 h (ZNFROERTERKEHE LWL ERE) TF
FAL L 7eS-22% — T AC D T EIRIRBHRIIT & F M U Tcdd R, Bk T 2 O RERA 1RY Hk=34.0t/n&
LIeB S RE— FT0.3172 32— FiRMRILDS, F1, k=50.0t/n& LIS HW22RE — FT0.2972 € —
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BRI EFMThERS, ER — TV RBRcOMMEKRRE S ERROBEEIRECTH %0.075cn% Fu»
TEHELTVS, K- 1 0L, MEOHRIHENR —BL T, 2BECR~<IMHER AN T L3 —
DOEMHEMERRAER & SIS REROFHER s 5 FUEE S — T VEBER L OFFEL kikd Lo hE
BT 2EHEE, WTh bIFERYSTHEYISbDOTH- T EFR S,

6. k&

KRS, HERFHE A B R CHER L e 2RO BFIREE S — TV {EORMME B AMRI S O8N — 2 3BT 5 F
FEOREM E 2 OBEARFICOVLTRETT 5 & L bic, FROMIES — TUAHIRRE X NIcEEOPCHER
KA HWC Ty — TR ERONBEEN & 20REr — TVRBHEREAZBE L bDOTH B, XK CHES
NFEELEREFL TR L DS,

(1) SREMLAEREETHE L G HEOMME S AN X o 8- 2B T 2FHRA T » UTiRHAI hi
HHRFIEE , So/De=d~SBE DT — TVEIRRS LRI A T Ty — TN U T BRI BRE R ks 9
BIHENDHZ DD, o — T IVHFEDS /D=2~ 3 & B IRGH ST RERET -0 e iR E %
HIT & 2 WIHEDEL,

2) UinlBds, r—OUERsEesen o T r — Ui I hicgBRIBTYL , o3 —0EE
BOAEL L, r—TVEIRMNRBHAZERI I3 HEEF GBI b THEELRC L EED
h3, 2CC, BT, WHHEEEECHREL IBIC EOMYEE AR A - 2RET2FHE (F
HBRATY > UHFR) RRBALCEEORBMMYIREHE T 2ERABEERLREL k. FEHABEES
BT HE, BB LD BEE L, 4 U —REBEROBOADIRES & AT HIRE 30 & OH | Bk E)
D ERREAHETE S,

{3) 61.6mm~82.0mudDRLE Y — TIVAS. /D28 E ORIR CHINEE & Nl s — TIVER BB O 3R MEEEPC
FI5REE (70.0n+ 145.0n+ 70.0m) CH, ZEEBEPHLSIRMEEOEHOTKEVIRE—FDOV A sS4 T

L—2avdD=AF vy EvIBLIELERNE Ne, PIRRECOWTHRE LIdER, Mg —
TN L TEERNA 7Y o VHAROBEHARETHY , ¥ TV —TIWEERT 2 EhFhor—Tn
WHEOKE Y AN ¥ oS — 2 ET 20RO —BHs FRTr — TViRENCH T 3 & &l o Tc. i
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