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SYSTEM DAMPING EFFECTS ON BENDING AEOLIAN
OSCILLATIONS OF CABLE-STAYED GIRDER BRIDGES

BTOH =2 ME-AT HOBF -vrex OB BT
By Yukio MAEDA, Ken-ichi MAEDA and Masahiro YONEDA

In recent years, the system damping effects on wind-induced response of
cable-stayed girder bridges have been attracted attention. The authors previously
defined a governing cause due to the so-called internal resonance, and reported
that the system damping would have good effects on dynamic response to moving
design live loads.

In this paper, an analysis technique of time series response of bending aeolian
Further-
more, time series response analyses of an actual multi-cable-stayed bridge are
performed from the the viewpoints of dynamic safety. Finally, the authors
attempt to obtain data on the application to design for wind resistant stability.

oscillations is proposed taking into consideration the internal resonance.
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+% BEARDE - FIcER L, SEED®E L LT New-
mark @ g (4=1/6)'" @A Lice— FEEEIZE
->TfTH. 2Tz, R 7y 7 ORUNFRHES, &
HL72EFEESREO 1/20 & L, BHEZZELT
T 5 2O L OB L TLEGIENDL OELHE

» 1/20 L35,
(2) HEEFILIAERESSE
x5 BREO - T ARBIEN & LR R 8

L2 oRHIESEYth Y, —F, 6 3480

=T N0 L LT OBIRBERERTLOTHS.
INBLOREBRLTC, 22T R-T IR T 458
DHETFVE HEE T 5. ThbH, MODEL-L,

MODEL-1L %, EEBRHFOHETE 20 EHN,

IR E A LR, BRLKEACHEL TS,
Wiz, MODEL-2L i3, B EEDOIIEED4ARDr—

TAOEEEMINL, BELTO LROEGIESES
R DRARR D24 HE S B CNEIRE D&M
LIS AIIELTwWS. &5, MODEL-3L iz,
11 BBz <, 10 BROARDFr—~T izt LTh
EEEOBEEOMINE L 2B ITdm LT3

7B, BT CRLIr— 7 VORUEROME+ 7
bH EEOMO R TR 5 T 1.275~1.662
TH5P, HHAm7 v h— -

MiESE, EERET— FeReE, B8 BExbh
5. bbb, ZOMOBEAREE- NICERALT, ®
— FESEREAT5 2 2icR%. L, MODEL-
LL T, r—7AOFENZEE LT L ABIRREE
LAY BF, FIEE L 10 koBEREHE— K
CHET AR TAICERT 2 ERERIC L - TH
Hahszbixid, BIEBEORDICRELELOTH
5.

MODEL~ 1 lst order

MODEL-3L lst order

rad/sec

B8 ZHEEFLOEEMEGHEE-F

8 Br-200BEERLRE- FOBSHREY

=T AORPEETE T T

. Assumed Value of Damping Constant to Each Mode
BEr#igk+sz Lickhid, Logarithmic Decrement -
N . Case Model
&5m@ FNLAD s — T hi h; Total
3,=2 why Oo=27xh, i-th z j-th 7
NOBEL LA NT v FER
Model-1L | 1st | 0.00477 | — - 0.00477
RN B L I . 0.03 .
BB Ay FRED é kS Case-1 0-0 Model-3L | Ist | 0.00173 | 10th | 0.00304 | 0.00477
TR ERINE, £0L) Cased 0.03 ooors | ModelILT st | 0.00077 | — — | 0.00e7
, =, . . b ]
BnEMtEHRS -tf,é NP et ase Model 3L | 1st | 0.00245 | 10th | 0.00352 | 0.00597
FRERE L LC L icHRE T Model-1L| 1st | 0.00477 | — — 0.00477
Case-3 0-03 0-030 | Model-3L| 1st | 0.00317 | 10th | 0.00399 | 0.00716
B LEbIS. ode s : : :
. Model-1 1st | 0.00477 | — — 0.00477
z s 04
L=, Zhb o4l Casot 0.08 00300 | Model-IL| st | 0.00477 | — - 0.00477
= - s NI ase— .03 .
DEEE FLICONWT, EH y Model-2L | 1st | 0.00499 | 6th | 0.00456 | 0.00955
st e . Model- . . .
DR — PR 1 B % B odel-3L | st | 0.00458 | 10th | 0.00497 | 0.00955
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(3) BEAETHIEERERS

BURERRIC 815 Tob HAIRE O & ERERL L
<,
ETE—RICEEENTWD. $i, BITICRLEE
D —TAIERRICE S HHAm 7 v h—r— 74D
HIEEBEEROERFE R, 513 0.03 & LESERH
LI TWB—7F, [EREDES D PWS 4 — 7 (Parallel
Wire Strand Cable) o>#§ikset 588 o 22 HlFE #0113
T = — ZRBE TGRS 0.008, —FED S FThH
BEAN=T 2 KDRX b7 v FE HRKET T8
0.014 DETHEZZ LEHRELTNS.

ZZC, ZITE, KR8 ICET4r— RO E
2T, BERIUSEMENICRB I 54T — PlosiT oHnE
WEER hi hy ODEREE L. +74bb, CASE-L,
-2, -3 B LU CASE-1 ik, 7 — 7 0 DiHE)
B U To® 7 IS ST B S RE R
3% 0.08 L L, ¥— 7 LOHEROHOE
FIIRT D 6. % 0.0, 0.0075, 0.0150
BLT 0.0300 LBILERLLDOTHS.

5, TR H IR Crzy & LT,

MAIK GIRDER
(1/2 point)

k7 2 Wi OFERZE OBAITE, 0.03 OfERH R <o}

Crzr/{Eg/B)

O RFASURED ¥ALUZ

CLzz/(2g/B) - line

2 L [ 8 0 12

x107

H-—9 FFEREIRIFE Crzr & JTERTIRIE

5D b T R O 7 R SR
RENOE LN V-A-0 g (FE-1RIE-
SRR ERIED D 2 T, B9 1Rk
9 RE/PBREIC L 9 ERL & R TR
M U,=1.992 0% 0% @35, 7750, 2
DRIz, Crzr LERTERE Z, Lol
BEOIDIMHELTH B,
(4) BRIGERFEREIZOEER

UPPERMOST CABLE
(1/2 point)

MODEL~1(CASE=4) ,MODEL-1L(CASE-1,2,3,4)

- - —~- MODEL-3L(CASE-1}

“—-=-— MODEL-3L(CASE-2)

~~~~~ MODEL-2L(CASE-4)

——— MODEL-3L(CASE-3)
MODEL-3L (CASE~4)

B RFNSERUTFE RO —E, H—10 %
U E—11 R 2z, B—10 4, o
RARIIHT 1/2 HOSRE BRURE OWL 2
0.150 m, JEHBL 100 (BERIR 7 v 7% 2 000)
ELIRAICBITS, Ra@RmEN 12 88

MAIN GIRDER
(1/2 point)

FUELERYy— 70 1/2 HOEEMIZ SN 0.25F

0.20.;‘_\

T, TNHDOHERPLLEFIREICES
TORBEIRIBEOCUKRE T T LOTHS. &
7o, B—11 3, BRI EHT 1/2 HOMmEgE

R—10 FRREREH, REBRF—TL 1220

- TS
. N

AE G E O REKR

R /
N NS

PEARIE DWIHE S F#£12 0.150 m & L, JHH]
50 o ERRECHIE O BEED % v ik 5
ENNDFEEREL T, FRLB O/
EREE LA R 5, R g 1/2
BB IUBEEEYY— 7N 12 HOMEEMIT
ST, ERH 51 25 100 £¢ (R 7
v 71001 225 2000 £°C) o F MR

-o.zo‘El,
-0.25
UPPERMOST CABLE
(1/2 point}

of

- MODEL-1L(CASE~1,2,3,4)

BT ORBFEROEERETRTLOTHS.
LB, KOX IR LAESE
INB. Thbb, FEHTOLAREBREIC

B—11

RREMEH, REBRT—TL 12 50
SHETNGEO AREERR

— — ——~ MODEL-3L(CASE-1)
~— - —= MODEL-3L(CASE-2)
== MODFL-3L{CASE-3)
<<~ MODEL-3L{(CASE-4)

20/8

(243.7 soe)
2000 5TEP




FHERG 0 7z b  ERRES I

ST, %, MODEL-1 & MODEL-1L 041RE
IR AEERR RN D25, )5, MODEL
-2L, MODEL-3L D&k, beating B Gic & -
TISEIRIRE S EWE e IC R LIRS Tws T
ENPbMBE. LT, MODEL-3L o# &2k,
MODEL-2L [z LT, #— 7 LD IEFHDINERR
WhEL bz bbbrb.
iz, MODEL-3L 3, MODEL-1L iZk&L T,
e TN DT ﬂ%ﬁkbf@@%%ﬂﬁbt@uLW
W42 CASE-1 0BEAIZRERRETOREREND
LAk& A5, CASE-2 CASE-3 ni&lzidzin
Nl DR B EHbnD. &bic, CASE-4 DY
&1z, MODEL-2L, MODEL-3L gnw<T, &b
CEEREORKEN I Sh Tns Z EBbhd. L
<, MODEL-3L icw<, CASE-1 5 CASE-4
~NEHERESR E LCOERAPED RS> T, 7
— TN OFEBDSBIREIN NS ARZ b5
%7, MODEL-1L jztgEL, MODEL-3L izkw
Tk, EERE»S HHERES TGS, IR D 2
WWIRETS 2 o5
@zm,:n%mﬁﬁ#%a%@%%# BiX, FHEL
Fefidiikic X o T BB S h B RERIBOERT O
DLREEREESICRITS VAT AF B IR, mﬁﬂ

ZE LB W TEBEIRETSLOTHE ELTHINE
BHbohb.

5. #& £

AL TCEHE L oI EB SO ENIC X B FITREE®D
i, B0 b ZEEREICKIT S, BiCEELNE
HLEEBERMCES V2T LA VEVIHRICELT,
WDEIRZ EBNRD.

(1) EHRLLERICLZVRATFLAFT L ELTHRO
KEPHBBOMEARTICBNWTERTE2NLD LR
LB THICTRSR, 20X REEORFHE, &
M Tabh, HOREIRRRERRERL VE
LB IEREL IR E A5 R EBE L2
b HEERE ORISR ERITEEE DR L0 TH S,

(2) =nsr— I NEXARBICRITAFEED 7 —
TAONTBRYAETSE 2 LIk o THEHIEOTE
DEMERHESENT, ERLEERICIZ V2T LH
VLR, B0 REEREEICR TS EEIRET
DR 7Y BT 5 R E 5252 LR THETD
Y, MEZENEZEDLEDITEGRLOTHS.

(3) Tob REEREZ I+ 5 D 5 v il A
BE AN B ICEERE D ORBIR TS L BRI
J:é VAT AR o SIE o CABICEET A EMn
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FIIZIER L CAER oM AL S i+ 5 Ha I,
COBEREEAREE R LGS LD THS.

(4) ERLEERILILZVATLI L7, &
RO LT D 1o AREIRE OIFIE & beating FH DM
B GIER0 M Io R LI L, W95 & It 2 LB
HLGHIC ORI LOTHS.

(5) BWEEMERETSr— 7V OEHIC X D
WiRg e LCOEfE LD Emoiug, ERLCERICE
BURAFLALE LTI E T, BRI O
JEEIRE DR R 15T B 2 & O HEE T A

P, KL, Rick-o THESh e DREO
9 f)’ffhz‘)%ﬁkx?}ﬁ%ﬂ@?% CER LR, AU EER
T, Sbicik, 77y s —ALickirsREREORA O
VRFAF LU THBEILONWT S, SR OEHEEL
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