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Report on the 3™ International Suspension Bridge Operators’ Conference
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The 3" International Suspension Bridge Operators’ Conference (ISBOC) was held at the Hyogo Prefectural Awaji Yumebutai Inter-
national Conference Center on May 16 and 17, 2002, organized by the Honshu-Shikoku Bridge Authority (HSBA)and the New York
State Bridge Authority (NYSBA).

260 bridge engineers including 38 international participants from overseas, such as the United States, Denmark, Norway, China,
and so forth, participated the conference. Topics on the maintenance works of suspension bridges were reported by 23 presenters
from 6 countries at the conference. Since maintenance of the main cables has been concerned deeply with the operators of suspen-
sion bridges, discussion of the meeting was focused on assessing the strength, the rehabilitation and the monitoring method of cor-
roded cable wires, and the long-term corrosion protection of the cables. Also reported were of the original maintenance methods de-
rived from the circumferential peculiarities of the bridges.
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Photo.1 Opening Address by Mr.Fujikawa, President of HSBA
(At the opening ceremony)
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Photo.2.  Opening Address by Mr. Jack Gaffney, Executive Director
of NYSBA (At the opening ceremony)
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Tab.2 Program of the 3" International Suspension Bridge Operators’ Conference
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The Reevaluation of the Aerodynamic Stability of the Tozaki Viaduct(Three Span Continuous Bridge Section)

EABRM L2 — HEAZRERE fF BFH SR &

Shigeki Kusuhara

B =

FlS=2e45 13 . BAEE (Vo=50m/s) TOREHIMA. RREWTEETIIRICHITL TEZREINBZZ L
5. BERUML) ZOMBALTEECEATIRFPERINATHY, MARECTEME LT 4ZFBEICET
BAH— b EFZTINTTy TP 3RBBCRETNTZ 9 THEREEATWS,

LhL. ThoDOMBARELHHMIIEK L VEEBETICEVWTHE/ BB, #MESIrLELRREL -
TW3, —4., BHEASEOHABRICEShAMAE, S, ThSHARETEMO—BAEDRIEEMENF R ZE
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FEMEETEZENPHELDEL S 1,

The Tozaki Viaduct was constructed in the region of severe wind condition where the design wind velocity was 50 m/s. Therefore,
the various investigation on aerodynamic stability were conducted during design and construction stages, and some devices for the
aerodynamic stability were worked out. As for the devices to the aerodynamic stability, the lower skirt and the double flap system
was installed along with the 4-span continuous bridge section, and the double flap system was installed along with the 3-span con-
tinuous bridge section. Because the devices were exposed themselves to the severe corrosive environment for more than 20 years
corrosion on the devices gradually became problematic, and thus, the repair work would be considered unavoidable,.

Recently, the reduction of the maintenance cost has been focused on, and the necessity of the devices from the viewpoint of aero-
dynamic stability should be re-evaluated based on the characteristics of the bridge and the wind condition that was obtained in the
field experiment and the accumulated field data observed for years after completion of the bridge. The wind tunnel tests on the 3-
span section were also conducted with the data on the ambient conditions newly obtained, and finally, it was confirmed that the dou-
ble flap on the cape side was no longer needed.
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Development of Painting Robot for Box Deck of Offshore Bridges
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The Honshu-Shikoku offshore bridges have been coated with the long-term anti-rusting paint layers, which were composed of 6
layers, since the bridges would be exposed in a severe rusting environment with marine salt particles. The coating needs repainting
with an interval of about 15 years because the paint layers are deteriorated by the ultraviolet lay and the other harmful ambient gra-
dient. The repainting operation with mechanical assistance would be desired because of the difficult task under the tight work envi-
ronment, such as unnatural work position with high latitude, cold wind, and hot temperature. Reduction of painting cost was impor-
tant as well since the total painting area would be more than 4 million square meters. Therefore, the painting machine was developed
aiming at labor and cost saving after extensive feasibility study. This paper introduces basic concept of mechanization of repainting
work, development of peripheral technologies in blasting and painting works, and the effectiveness of mechanized operation resulted

in experimental works on real bridges.
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The Report on Disaster Restoration of the Offshore Bridges after and the Reaction of Bridges in the Geiyo Earthquake
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This paper refers the outline of damage and restoration of the structure of Nishiseto expressway, which were damaged by an
earthquake. In addition to the verification on the observed earthquake motion by the field observation system, the dynamic analysis
that simulated the earthquake motion as the input data was implemented by the structural analysis computer program, which was de-
veloped by the HSBA. As a result of the above verification, it was confirmed the breakage of the center-stay rod of First Kurushima
Kaikyo Bridge was theoretical along with the design.
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Tab.3 Design and mechanical properties of the rod
t v ¥ - R F 4 ¥ 4 F A F 4
5 - | &= | %= 5 — | = | ==
REHEAE, REED | BRROBERON L 7 — 7V OMNERN 2 BT 5 WREICEA. fimHzRET
HEHED TRBHAR 25 4 FEBUIM 150 4
BEEH KN 1333 ’ 3900 | 3822 3255 | 7281 }
B oM WD 60% B HEBORKES
u—7#%E) KN 1578 3988 3988 3473 7604 1373 KN/mm®
$5.16 FERALL 55 139 139 121 265
FEME mm 43 73 72 67 100
BEE mm 41 70.3 69.6 64.2 95.8 RBUCTHE
9ok OB SNCM 625 (Bl it F = % 1)
N AR 928 N/mm* (95 kg/mm?)
9|3E9%§ 1006 N/mm*® (103 kg/mm?) WA L b ok
Fo|Mow 22%
®oh 66%
WX 302 (79 A V) JISHEHE Y v & — 2 319)
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Fig.12 Relationship between tensile strength and elongation of
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Fig.13 Model for structural analysis of First Kurushima Kaikyo Bridge
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Tab4 Design and measured tensile force of center stay

(BAL T KN)
FEAERIO RERN®@ /@
s - KB 1500 1333 112.6%
[ N1 3224 3900 82.7%
® = KB 3348 3822 87.6%
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’2\ Iy
4 1000
= o A Aann
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#H  -1000 —F
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-2000
0 25 30
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BEE (sec)
K—14 F—ABt>2—XT7 1 BIUBERERD

Fig.14 Induced tensile forces in the center stay of First bridge
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Fig.15 Induced tensile forces in the center stay of Second bridge
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Fig.16 Induced tensile forces in the center stay of Third bridge
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Fig.17 Deformation of 12 seconds
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Fig.18 Deformation of 15 seconds
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Fig.19 First asymmetric frequency of deck motion
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Fig.20 Second asymmetric frequency of deck motion
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Tab.5 Ratio of spectrum of design and measured Geiyo earthquake

EARY | &EFANRZ bV WEARY PV | W

(sec) (gel) (gel) (%)
| g | 7.1617 18.85 3.98 21.1
g | 8.8121 15. 32 1.94 12.7
:51t ®= ] 9.0522 14.92 1.87 12.5
| 8~ | 3.0309 44.53 17.95 40.3
% w2 3.7917 35. 60 13.67 38.4
x| E=| 3.8707 34.87 13.21 37.9
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x—6 FHEHOv FRIAEBR
Tab.6 Measured length of undamaged rods
(HAL © mm)
w R A & i Atk NE ’ NW SE SW
P1#% A4 FAF 4 200 -1.1 -0.3 0 -0.8
£ — XK 15 —
4AY AL FA T4 200 -1.2 -1.0 -0.9 -0.7
. AAY A FRT 4 300 +0.2 +0.9 =0.2 +0.1
= K & -
Iy -5+ 220 +0.4 -0.4 +0.2 0
= K B Yy —RA7 4 220 +0.3 +1.4 -0.8 -0.2
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Fig.24 Measured hardness of side stay on First Kurushima Bridge P 1side (North Oshima side)
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Fig.25 Measured hardness of center stay on Second Kurushima Bridge P 1side (North Oshima side)
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