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Activity of HSBE

Flntemal main cable inspection of Kurushima—

Kaikyo Bridges

As a corrosion protection measure, cable dehumidification
system is installed in the main cables of the Kurushima-Kaikyo
Bridges which are the world’s first three continuous suspension
bridges. The air in the cables is dehumidified below a specified
humidity level, 40%RH, by injecting dry air into the cables. The
system has been operating since the completion of the bridges.
The S-shaped wrapping wire which increases the airtightness by
the interlocking effect is adopted only in the Kurushima-Kaikyo
Bridges in the Honshu-Shikoku bridges (Fig.1).

HSBE conducted internal cable inspection and the
evaluation of the results according to our guideline to confirm
the soundness of the cables. At the Kurushima-Kaikyo Bridges,
internal main cable inspection was conducted by removing an
exhaust cover of the main cable in 2019, 20 years after the bridge
completion (Fig.2). The steel wires were visually observed by
driving wedge into the cable with the depth of seven wires from
the surface, and white corrosion was observed slightly on the
surface of the wires (Photo 1). The condition was very similar to
that of the previous inspection in 2007. By investigation of the
corrosive substances on wires, we found that chloride ion
content and sulfate ion content are very small and harmless.

We evaluated the influence of rain to the humidity in the
cable, because cracks were seen in the painting of the cable
surface. In some cases, relative humidity became higher than the
target value of 40%RH, but it fell below the target value within
several days. Therefore, we concluded that the cable

dehumidification system was operating properly and effectively.

The main cables of suspension bridges are critical members
and extremely difficult to replace. Therefore we will conduct
necessary investigation for appropriate maintenance and
rationalize these investigation method.
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Fig.1 Cable dehumidification system
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Fig.2 Inspection point (e.g. 3rd Kurushima-Kaikyo Bridge)
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Project in Japan

Maintenance of Hakucho—Ohashi Bridge in winter

The Hakucho-Ohashi Bridge in Muroran City, Hokkaido,
is one of the longest suspension bridges in eastern Japan, with
a total length of 1,380 m, a center-span length of 720 m, and
amain tower height of 139.5 m, using a three-span, two-hinge
stiffening girder system (Photo-2). The bridge was put into
service in June 1998.

The Hakucho-Ohashi Bridge, which crosses Muroran
Port, is one of the longest suspension bridge in snowy and
cold regions. Because the bridge is subjected to strong winds
in winter, fairings are installed on the outside of the stiffening
girders to ensure wind stability (Fig.3). The distance from the
roadside barrier to the end of the fairing is about 4.4 m. To
prevent snow and ice accumulated on the fairing from falling
into the navigation channel and damaging vessels, we have
developed and are operating a dedicated snowplow for
fairings that blows snow away with air (Photo-3). When
accumulated snow and ice freeze due to snow quality or
weather conditions, the rotating brushes equipped on these
snowplows remove the snow and ice, avoiding the vessel's
sailing time (Photo-4). The main tower is equipped with a
heating system to prevent snow accumulation (Fig.4). When
snow and ice accumulated on the main cable is likely to fall
and cause damages to passing vehicles, the traffic on the
bridge is suspended and the snow and ice are removed by
hand (Photo-5). In response to the severe weather conditions
unique to snowy and cold regions, we are working to realize
safe and smooth traffic by adopting various innovations and
measures that have not been introduced here.

(This information was provided by Muroran Road Office,
Muroran Development and Construction Department of
Hokkaido Regional Development Bureau, MLIT.)
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Photo-2 Hakucho-Ohashi Bridge
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Fig.3 Cross section of stiffening girder
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Fig.4 Heating system for towers
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Fig.5 Location of Yumashima-Kaido
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Photo-6 Opening ceremony of Iwagi Bridge
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Photo-7 Erection of Connection girder
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Photo-9 Erection of girder with EN

Project in Japan
Opening of Iwagi Bridge

The construction project of the Kamijima Link
“Yumeshima Kaido” completed with the opening of the Iwagi
Bridge on March 20", 2022, which is the last bridge
construction in the link. The Kamijima Link is the project to
connect four islands (Iwagi, Ikina, Sashima, and Yuge
Islands) by three cable-stayed bridges (the Iwagi Bridge, the
Ikina Bridge (opened on February 2011), and the Yuge Bridge
(opened on March 1996)). On the day of opening, the bridge
opened to traffic at 1:00pm after the opening ceremony which
was downsized to reduce the spread of COVID-19.

[Outline of construction project of the Iwagi Bridge ]

(1) Whole length: About 2.0km, Whole width: 7.5m (2
lanes) Whole length of the Iwagi Bridge: 916m (Length
of cable-stayed bridge: 735m)

(2) Project period: from FY2013 to FY2021

(3) Total project cost: about JPY 18.3billion yen
The construction work of the Iwagi Bridge after the

previous reports in No.68 and No.79 is reported here. It is a
composite cable-stayed bridge with five continuous spans and
RC towers. After cantilever erection of PC girder and side
span completed, connection steel girders between steel and
PC girders located at 62m from each tower were erected from
Ikina Island side on August 2020 with modified girder
erection machine. After that, steel girders were erected with
the cranes on the bridge (Erection Nose, EN) which was
erected with the first segment of steel girders by floating
crane with a lifting capacity of 2,200 tons, and the last girder
segment was erected on June 2021. The construction work
completed on March 2022 after adjustment of tensile force of
cables, setting vibration controlling devise, pavement, and
setting operation facilities after the girder erection. By the
completion of the Iwagi Bridge, the bridge is ranked in the
longest 10 cable-stayed bridges in Japan with the neighboring
bridges, the Tatara Bridge and the Tkuchi Bridge which are
both in Shimanami Kaido.

(This information was provided by Ehime Prefecture.)
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Activity of HSBE

Technical Assistance by HSBE
for Bridge Construction and Maintenance

HSBE has experience in the design, construction and
maintenance of long-span bridges, including the Akashi
Kaikyo Bridge and other suspension bridges and cable-stayed
bridges. We have provided technical support for the
construction and maintenance of bridges in Japan and
overseas, utilizing our expertise as a large-scale construction
orderer and operator of long-span bridges.

In addition to the Iwagi Bridge (Ehime Prefecture)
described in this issue and No.87, we recently provided
technical support for the construction of the Bizen-Hinase
Bridge (Bizen City, Okayama Prefecture) by dispatching an
engineer onsite to provide construction supervision. Also,
HSBE provided technical support for the maintenance and
seismic reinforcement of the Kamiyoshino-gawa Bridge and
the Yanase Bridge (both in Kochi Prefecture) by attending
meetings between the bridge owners and consultants and
providing technical advice.

We have provided construction supervision support for
overseas long-span bridge construction projects such as the
Osman Gazi Bridge (Turkey), as well as technical assistance
on road and bridge maintenance and management for
developing countries as a JICA (Japan International
Cooperation Agency) long-term and short-term expert and
study-team member. We have also accepted trainees from
governments or government-related organizations in the
developing countries, and have provided technical training on
bridge design, construction, and maintenance.

We will continue to utilize our technologies to provide
technical assistance both domestically and internationally. If
you are interested in our technical support, please feel free to
contact us at the contact information below.
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Photo-14 Construction supervision support for
Osman Gazi Bridge

Honshu-Shikoku Bridge Expressway Co., LTD.
4-1-22 Onoedori, Chuo-ku, Kobe, 651-0088, Japan
Tel: +81-78-291-1071 Fax: +81-78-291-1087
Long-Span Bridge Engineering Center

https://www _jb-honshi.co.jp
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