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The Reevaluation of the Aerodynamic Stability of the Tozaki Viaduct (Four Span Continuous Bridge Section)
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The Tozaki Viaduct has a box girder with relatively low rigidity, and located in the region of severe wind condition. Therefore,
the lower skirt and double flap system was installed along with the Tozaki Viaduct as for the devices to aerodynamic stability.
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. On the other hand, the reduction of the
maintenance cost has been focused on, and the necessity of the devices from the viewpoint of aerodynamic stability should be re-
evaluated based on the characteristic of the bridge and the wind condition that was obtained in the field experiment and the
accumulated field data. This report introduces the results of full bridge model test for the 4-span continuous bridge section, that is
curved and variable-depth girder.
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Fig.2 Cross-section of deck (4 span-continuous bridge section)
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Fig.3 Wind observation data of Naruto Strait (1971—1984)
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Development of painting robot for Main Tower
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Main towers of Honshu-Shikoku suspension bridges are high-rise steel structures, which needs repainting with an interval of 15 to
20 years due to aging of coating, even though they are coated with heavy-duty, rust-proof paint layers. Repainting work is mainly
done by human using a gondola system. Since the work yields clue hardships as cold wind, summer heat, or dusty operation,
mechanization of the work has been expected. A repainting device has been newly developed, which adheres to the steel surface of
the tower by magnetic wheels and is equipped with a roll painting system. The device can paint the area as much as 500 m’/day, op-
erated by human as few as 1 to 2 staffs, and has realized cost and man-power reduction, and safety improvement.
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Reinforcement of Attachment Part of Expansion Joint on Akashi Kaikyo Bridge
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Cracks of paint layers were found at an attachment part of the universal joint of the link-type expansion joint for the road deck of
the Akashi Kaikyo Bridge. Preliminary investigation ascertained the cause was repeated stress occurred in the attachment part due to
expansion/contraction mechanism of the joint. Then, the detail study was carried out. As a result, since the repeated stress occurred
in the part would result in fatigue failure in the long run, a method of reinforcement of the part was worked out and rehabilitation
work was partially done along with the method. A follow-up observation was also started to estimate effectiveness of the work. The

paper outlines the study and the work.
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Development of spacer type Dumpers for the double Cables of Cable-stayed Bridges
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Double (parallel) cables of the Hitsuisijima and Iwakurojima cable-stayed bridges are almost stabilized aerodynamically by
ordinary support wires. However, wake galloping phenomenon has been observed in certain spans of the cables put between support
wires as nodes. Therefore, in 2000, an oil dumper system was produced for trial on the cables of Hitsuisijima Bridge to reduce
vibration by wake galloping ; supplemental dumping of cables was confirmed in forced vibration test.
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Investigation on Paint Film of Steel Floor Bottom Surface of Innoshima Bridge
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Blistering and cracks have occurred in paint film of steel floor bottom surface of the Innoshima Bridge on Nishi-seto Expressway.
Film is composed of a long-term rust-proofing coat based on the inorganic zinc-enriched paint as a base layer. This coating specifi-
cation, which was recently enforced and has short history, involves unclear mechanism of aging. Hence, an investigation on the film
was carried out to obtain data on maintenance and repair of paint film. As a result, adhesion force was reduced by deterioration of
the inorganic zinc-enriched base paint around the researched area. In addition, it was found that the film thickness was a bit over the
specification, and the film seemed to be exposed in the heat effect ; however, the investigation could not specify the cause of the
deterioration. From now on, deterioration will progress along with aging of the zinc-enriched base paint due to repainting, and ambi-
ent adverse elements against paint. Especially, overwrapping paint on excessive thickness film of zinc paint may bring another blis-
tering or peering-off of the film, therefore, a follow-up investigation shall be done.
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Deterioration and repair work of deck slab of Omishima Bridge
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The steel grid floor deck filled with concrete was adopted to the Ohmishima Bridge to simplified construction work. And also, the
artificial light weight aggregate concrete was used to deck slab to reduce dead load of deck slab. As the bottom surface of the deck
siab has been deteriorated by leakage of water since several years after bridge’s completion, various countermeasures has been exe-
cuted. This paper introduces these past and present countermeasure works.
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Tab.1 Outline and history of rehabilitation on Ohmishima Bridge
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Photo.2 Investigation (after removal of curb)
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Tab.2 Investigation on the bottom surface of deck
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Photo.7 Confirmation of sealing performance by watering
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Overseas Report (Bridges in the Kingdom of Bhutan, Land of the Thunder Dragon)
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This kind of case happens often in the rainy season
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(100" anniversary of Tower Bridge memorial stamp)
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ER—4 FFa118 (EERHEDOR)
YTERR280m T2 RETHS
Photo.d Pho Chhu Bridge (Offered by DOR)
The span of 280 m is the longest in Bhutan

BFE-5 miEEskR (EERH DOR)
PBOFME, FETIOEEOT THANIEEED D
Photo.5 Erection of a suspension bridge (Offered by DOR)

Local people work under supervision by a few engineers and tech-

nicians
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BE—6 N1 U—miF #RNHEAIT EE—8 No.5 v 71§ (2003 £ 3 A#ARN)
Photo.6 Assembly of a bailey suspension bridge FEICRAZONBBT. HFRTE4ton [CHERL THY ., 4543
DR MRy TELE>TW
Photo.8 No.5 Mangde Bridge (Opened in March, 2003)

This side bridge is old one. That allows only max. 4 tons loading

EHE~7 No.17U#% (2002 % 12 ABtARE)
ZO7IVNET -4 THE—EY T VOREICIT BB > TFNYy
FMUDPSHRTLTWS

Photo.7 No.1 Kuri Bridge (Opened in Dec., 2002) BEE—9 #iOBEF ((FEERRICLIRERR)
The Kuri River flows only from Tibet side Photo.9 Morning assembly

(Assertion of attitude to work by representative of workers)
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RUBZIBREE

Tab.2 Outline of bridges to be rebuilt

&% No. 1 2 3 4 5
BR% Kuri Chamkar Bjee Wachy Mangde
EHL RoZ—FrFR | K=—=F+F& | R=—=FFR | K=—=}FX A
TR ® A T R T X T X W T X T

THI

BT K722 T HE Lt LA K2 [k 220

% k (m) 54.0 50.0 43.0 50. 0 95.2
X B K (m) 53.0 49.0 42.0 49.0 93.8
#® E B (m) 6.3 8.3 6.3 6.3 6.3
HEEER (m) 5.5 7.5 5.5 5.5 5.5
FHTHME (ton) 120.0 135.2 88.7 109.8 281.6
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BT 5EVIBOENL IR TV 27 b TH D,
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* Since the toll was raised, traffic volume has decreased
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Fig.2 General view of the First Bosphorus Bridge
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