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L& SoF& (RYILED) #lEEH (25 4 m)
Top layer:  Fluoropolymer paint (25um)

NI fHRME (SHELIZ<LY)

Superior weatherability

i IRFHAEEH (304 m)
Third layer:  Epoxy resin paint (30um)

LZYLTEYDEEF ORE
Adhesion between top and third layers

T2&: TARF IS ER (1204 m)
Second layer: Epoxy resin paint (25um)

WKMEFICEVIBEREERE
Protecting base layer by water resistant
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Galvanically protect steel
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Steel.
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Fig. 1 Specification of Heavy duty coating
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Activity of HSBE

Establishing the standard of simplified application
process paint

The heavy-duty coating is applied to prevent the steel
members of Honshu-Shikoku Bridges (HSBs), which consist
of 17 long span bridges, from corrosion (Fig. 1). The top layer,
polyurethane resin paint or fluoropolymer paint, and the third
layer, epoxy resin paint, are repainted before exposure of the
second layer which protect inorganic zinc rich paint. HSBE
will establish the standard of “simplified application process
paint (SAPP)” in 2019. By SAPP, top layer (25 um) and third
layer (30 um) can be repainted by one thick paint layer (55
um) (Table-1). SAPP makes thick layer by highly-durable
paint material by only one process, therefore we can shorten
the time of repainting and reduce the life cycle cost because
of the reduction the frequency of repainting.

Test application of SAPP was conducted to check
thickness, finishing quality and adhesion. According to the
test, it was found that the paint could shorten the time of
repainting. It was concerned whether SAPP has enough
adhesion to the existing paint film since it has no third layer.
The adhesion test had been conducted for 5 years and it was
found the coating has enough adhesion. The standard requires
wheatherability equal to or higher than that of “highly durable
fluoropolymer paint” ' 2]
2010. Gross retention of more than 50% after three years
exposure test at Miyakojima Island in Okinawa, Japan.

SAPP will be used for the repainting of the HSBs and

performance of coatings will be tested continuously.
[1] Long-Span Bridge Newsletter No. 29
[2] Long-Span Bridge Newsletter No. 45

whose standard was established in
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Table-1 Standard of Repainting with SAPP
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Activity of HSBE

r Inspection of Akashi—Kaikyo Bridge Main Towers

with Inspection Robot

Most of the Honshu-Shikoku Bridges are located at a high
level above water, and the physical dimensions of the bridges are
massive. Therefore, it is necessary to develop an efficient
inspection procedure for the bridges. An inspection robot has
been newly developed which enables close proximity video
imaging of the outer surface of the main towers.

The robot has three magnetic wheels, cameras, and a
lithium-ion battery and is 600mm wide, 420mm high, and
1000mm long and weighs 85kg. The magnetic wheels adhere to
the steel members and the robot runs with an average velocity of
4m/minute. It therefore takes about 140 minutes for a round trip
to the full 280m height of the tower of the Akashi-Kaikyo Bridge.

The robot is operated by monitoring its location and running
condition through visual observation from the foundation of the
main tower and a camera mounted on the robot itself.

The robot has two safety features. First, for fall prevention,
the cable which is attached to the top of the robot is reeled in by
a winch to synchronize with the robot movement. In addition,
the optical communications cable attached to the lower part of
the robot is reinforced with aramid fibers, and this can be used
to recover the robot if it has a defect and becomes immobile at
high level.

The delamination or detachment of coating films of the main
tower is checked with a camera which is mounted on a pole
attached to the lower part of the robot. The videos are recorded
by a recorder at the base of the tower. Based on the recorded
videos, the location and dimensions of the deteriorated areas of
the coatings are identified and defect mapping of the main tower
coatings is generated.

It will be verified whether the results of these remote
inspection is equivalent to the one of close visual inspection and
whether this inspection is efficient.
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Photo-1 Inspection robot
for main tower
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Photo-4 Camera image of corner
of main tower
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Photo-5 Erection of center span
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Project in Japan
About Oshima Bridge project (Kesennuma Oshima
Bridge)

The Kesennuma Oshima Bridge connects the mainland to
Oshima Island in Kesennuma City, Miyagi Prefecture.

This bridge is the largest steel half-through arch bridge in
the Tohoku region. The total length of the structure is 356m
and the arch span length is 297m. The bridge crosses the
Oshimaseto Strait — a shipping channel with steep seafloors
and very deep water. It was consequently very difficult to

erect the main span using temporary supports, and therefore
a floating crane was utilized. In preparing for this activity, a
safety committee was convened including ship navigation
experts, regulators, fishing industry representatives and other
stakeholders. For safety reasons, the committee decided that
the sea route should be shut and that the bridge erection
should take place at night.

The side spans and the center span were erected separately.
A 3000t capacity floating crane was used to lift the center
span weighing 2,700t. Structural analysis showed that stress
conditions during the lift would be different from those after
erection, and therefore V-shaped temporary stiffeners were
installed connecting the arch rib and the girder to reduce
loadings on the main structure.

The construction of the bridge was started in March 2015,
and the large block erection was conducted by five stages in
March 2017. On March 29th, 2017, mainland and Oshima
Island were connected for the first time.

Kesennuma Oshima Bridge is a symbol of the revival of
Miyagi Prefecture. The bridge improves opportunities and
convenience in the daily lives of inhabitants, improves access
for safety and emergency purposes and contributes to the
revival of tourism. Having a bridge to the mainland has been
the earnest wish of Oshima islanders for a long time.

(This information is provided by Miyagi Prefecture.)

FHE—6 AETER (R SAETRE)
Photo-6 Completed bridge (Left side is Oshima Island)
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Table-2 Technical details
EE 525.0m (X8 (Span Length) 135.0m + 209.0m + 100.0m)
Bridge Length
B4 % 785.0m (#1 /33 fil(Kampala Side))
Access Roads | 1,044.0m (¥ > ¥ ¥ fl(Jinja Side))
HTE i 4
Dk Widih 22.9m (2 x[7.0m ¥ iH (carriageway) + 2.2m %38 (walkway) ] )
EHT aAVY Y — FERREAT
Superstructure | Concreate Multi-Box Girder
AR ST A TO—ERY
Stay Cables Semi Fan-type Single Plane Stay Cable System
33 BYFERF
Pierand Pylon | 69.0m High Inverted Y-Shaped Pylons
H ®2.0m HEHAAHT

Foundation Bored Piles ®2.0m for the pylons
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T651-0088 PR RRE/NFHHE4-1-22 (F—/\I—A=FEIL)
Tel: 078 (291) 1071 Fax: 078 (291) 1087
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Overseas Project
The Source of the Nile Bridge Opened to Traffic

Uganda’s first Cable Stay bridge was officially opened to
traffic on October 17th, 2018, connecting the Eastern part of the
country to the central region Kampala. The bridge also lies on
the major highway connecting the East African Countries of
Kenya, Uganda, Rwanda, Burundi and South Sudan. The 525m
bridge has two inverted y-shaped pylons and it’s the second of
its kind in East Africa after Tanzania’s Kigamboni Bridge.

The bridge now replaces the old Nalubaale Dam Bridge,
located downstream of the Source of the Nile Bridge which had
already started showing signs of deterioration.

Following a pre-investment Study in 2006, the Government
of Uganda decided to build a new bridge across the Nile to secure
traffic and transport along the route and enhance trade volumes
within the East African countries with the help of Japan
International Cooperation Agency. This was followed by a
feasibility Study and a Detailed Engineering Design in 2009 and
2010 by Oriental Consultants and Eight Japan Engineering Joint
Venture of Japan through Uganda National Roads Authority.

In May 2013, Uganda National Roads Authority awarded a
Construction Supervision Contract to the Joint Venture of
Oriental Consultants Company / Eight-Japan Engineering
Consultants Inc. both of Japan and Pyung Hwa Engineering
Consultants Limited of South Korea.

In November 2013 a Construction contract was signed
between the Joint Venture of The Zenitaka Corporation of Japan
/ Hyundai Engineering and Construction Company Limited of
South Korea and Uganda government through Uganda National
Roads Authority as the Employer for the construction of the
bridge. The bridge was commissioned on 17 October 2018 by
the President of Uganda Yoweri Kaguta Museveni.

The bridge is of National and East African significance being
part of the East African Corridor linking the Indian Ocean at
Mombasa, Kenya to the Atlantic Ocean through Kinshasa and
Matadi in the Democratic republic of congo. The bridge has also
been expected to aid trade across the East African region through
linking Kenya with Rwanda, Burundi, Uganda and South Sudan.

(This information is provides by Uganda National Roads.)

BE-7T  FA VIS
Photo-7 Source of the Nile Bridge
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