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Table 1 Dynamic propertics of the cable model

Span length 30.0 (m)
Diameter 0.11 (m)
Mass per unit span length 69.4 (N/m)
Natural frequency (1st mode) 1.37 (Hz)
Natural frequency (2nd mode) 2.44 (Hz)
Logarithmic damping decrement 0.0079
(Ist mode)
Logarithmic damping decrement 0.0045
(2nd mode)
Scruton number (1st mode) 6.534
Scruton number (2nd mode) 3.722
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Table 2 Obscrved data

data () data (3) data (3)
Wind velocity 12.28 m/s | 15.14 m/s | 15.54 m/s
Wind direction Sw SSwW NW
Precipitation 0.0 mm/h | 34.0 mm/h | 0.0 mm/h
N
data®) December 25 W E

\ S

tower side ground side
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data() November 2

Fig.2 Wind direction of observed data
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Fig.3 Time history of observed data
(12:48, November 2, 2000, data(1})
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Without rivulet With rivulet ((/ =72° )

Fig.13 Velocity-amplitude diagrams of spring supportcd inclined cable model (With 200mm windows, S =45° )

(a) Ia smooth flow (b) Insmooth flow
Without rivulet With rivulet (€ =72° )

In turbulent flow (Tu=6.5%) (d) In turbulent flow (Tu=6.5%)

Without rivulet With rivulet (7 =72° )

Fig.14 Velocity-amplitude-damping diagrams of spring supparted inclined cable model (With 200mm windows, B=45")

— 143 -~



5. RRMRUSHORE
RO — TIEMERB LT, £ O3

ZEEIL 725U B 04T I &L 0 s ERE O KR
TN EROBRESECRIREVHR SN,
VAN T2 a EEXLNHBHIEED
Bmens,

BEEr— 7oL 1 N1 T L —3a 2 id,
LU KB THN AN ZOEE ST, F 0K,
fHa - BRERE, mAAE RBRLAEZETE
Pxh, E/TOBMEEL TREFENHE X
NTEZ, HENKBOENICB T, L1 N
AT =23  REEROT =T IO g T — 4%
=7 Ly NERELEEA 2 DORGHED
E—FHRAAHREIN TS (Matsumoto et al.,
1999, Fig.15 &), UL, ABMIZHB T3 Fig.7
RS TF—=5@Q0r—A%H 5 &, HI< i
ik 5 &M N2 REBETEETFITHNT
WA, 3K, 4XKE—FOE—- MRS IIES MR
Moo To, WD, JRU e SR R T R O R P AR A 1R
WoEaEdsE T 2 — 7 L MR LS.
MU > it Ke T v R 3ok b Jh £ 0 ek RS L 7 G P R R
AR IEEWICREL TWD I EAERH X
NTW3S (Matsumoto et al., 2001, Fig.16 Z1#),
ST — 7B OO 3 RTTNSFENE (b
VR - EATR - AR E) & —T b
BBy & O & A& KR — TIVEARLIC B W THEAN
THDLLENRD 5,

i
AR, TR 12 FEREHT & & - AR
FFEAN2) TRICE D7 — 7V iREN O B8 I
N IZEORBFMICET 20 (REHS
12305030, FFFEAC TS HERFBIR ok BB 12
K2 TIThbhibDTH 5,

BE R
K - F5— (1986) : #3E# 7 — 7 )L D Rain Vibration,
HARIFaiESE 27 5
o e Aw B 2R #1995 v x—7

Lo bz k5 SR BIR O/, AABRR A
2Lk (B#i) 61 & 587 %
Matsumoto, M., Yokoyama, K., Miyata, T., Fujino, Y.
and Yamaguchi, H. (1989) : Wind-induced cable
of Proc.Of
Bridge

cable-stayed  bridges,

Waorkshop

vibration

Japan-Canada  Joint on

acrodynamics

Beat Phenomena

*

] (3rd and 4th mode}
e VAD=21 |
T
4 . H
=g
[ ‘
PR
Z 04 L
02
0.0
A0
“ - N
2
//4 e
= . \,\V.\S\
7 w

Fig.15 Beat response of cable of Meiko West Bridge
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Fig.16 Wavelet analysis of fluctuating wind velocity
in the wake of stationary inclined circular cylinder
(see Matsumoto et al., 2001)
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Field Observation of The Full-scale Cable Model

Masaru MATSUMOTO#*, Taiichi HAYASHI, Hiromichi SHIRATO*, Tomomi YAGI*,
Mitsutaka GOTO**, Seiichiro SAKAI*, Jun OHYA*

*Department of Global Environment Engineering, Graduate School of Engineering, Kyoto University
**Japan Railway Construction Public Corporation

Synopsis
A single full-scale cable model using 30m long polyethylene pipe for cable-stayed bridges was exposed to natural
wind in order to investigate the 3-D wind-induced behavior and to clarify the mechanism of rain-wind induced

vibration. Consequently the rainfall induced the rivulet on the cable surface, which makes the cable model more
sensitive acrodynamically.

Keywords: cables of cable-stayed bridges, high speed vortex shedding, rain vibration, field observation
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