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Fig.1 Tension re-introduction of side spans

Activity of HSBE

Tension re—introduction in the upper hand rope of
the main cable of the Innoshima Bridge

The Innoshima Bridge is a 1,270-meter-long, 3-span
stiffening truss girder suspension bridge connecting
Mukaishima island and Innoshima island on the Shimanami
Kaido. The bridge opened in 1983 as the first suspension
bridge ever built on the Honshu-Shikoku bridges. The upper
hand ropes of the main cables of this bridge, functions as
traveling tracks for the cable gantries used for inspection and
repair of the main cables. Though, deflection of the upper
hand ropes was confirmed in 2016 due to the repetitive load
of the cable gantries and the decrease in tension with age.

The current tension of the upper hand ropes in each span
was measured by measuring the natural frequency. As a result,
it was confirmed that the tension was approximately 10-13
tons, which was lower than the tension (to satisfy required
performance) of 13 tons specified at the time of construction.

Therefore, the tension in the upper hand rope was to be
re-introduced in order to restore functionality. For side spans,
the tension was re-introduced by setting back the existing
anchor fittings on the anchorage where hand ropes are fixed.
There was an alternative of shortening hand ropes at the top
of the towers, but it was not adopted since it costs too much.
For the center span, the hand ropes were shortened because
there are no anchor fittings in the span. The tension re-
introduction work was carried out at the center of the center
span where the work can be done at a relatively low altitude,
in terms of safety and construction costs.

This was an unprecedented attempt to re-introduce
tension to hand ropes on a suspension bridge that is still in
service. HSBE will continue their efforts to ensure proper
maintenance and management so that the customers can
safely use the bridge.
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Fig.2 Tension re-introduction of center span
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Photo-1 Girder at an anchorage of Ohnaruto Bridge
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Fig.3 Structural drawing of an anode

Activity of HSBE

Repair of the underside of concrete slab
protected with cathodic protection at the
anchorage of the Ohnaruto Bridge

The girder at an anchorage (1A) of the Ohnaruto Bridge,
is a two-span continuous multi-box girder reinforced concrete
bridge with a total length of 41m. The bridge is located on the
Awaji Island-side of the Naruto Strait, which is known for its
very severe salty environment because of splashing salts.

After 11 years of operation since 1985, salt damages such
as spalling of concrete and corrosion of reinforcing bar were
observed in the underside of concrete slab, and partial
replacement and surface coating were applied to the
deteriorated parts of the concrete slab in 2001. However, the
same deteriorations were observed again about 10 years after
the previous repair work, and various kinds of studies have
been conducted. As a result of the studies, the followings
were revealed: the chloride content exceeded the limit of
corrosion occurrence, reduction in cross-sectional area of
reinforcement bars, and the potential difference at the
boundary between the repaired and unrepaired sections
changed over time. Therefore, the main cause of the
deteriorations was estimated to be macro-cell corrosion at the
boundary between the repaired and unrepaired sections.

As the repair method for the deteriorations, the attached
linear anode method was selected using a titanium ribbon
mesh anode among various types of cathodic protection
methods from the viewpoints of prevention of re-degradation
and life cycle cost. The cathodic protection system consists
of titanium ribbon mesh anodes, distributors to distribute
electricity current to each anodes, DC power supplies to
provide the protective current to the anodes and reference
electrodes for the monitoring of the cathodic protection. And
now, it has been energized.

In order to ensure the proper operation of the cathodic
protection system, the corrosion protection effect will be
confirmed and the appropriate amount of electricity supply
will be adjusted in accordance with a maintenance guideline
for the corrosion protection system.

FH—-2 [EIREETT
Photo-2 Cathodic protection equipment installed
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Overseas Project

Tsubasa Bridge in Cambodia

The Tsubasa Bridge in Cambodia, which was constructed
by Japanese grant aid, is a cable-stayed bridge with the center
span of 330 m that opened to public in April, 2015. As well
as resolving the bottleneck of the Southern Economic
Corridor connecting Vietnam, Cambodia, Thailand, and
Myanmar and contributing to improve regional connectivity,
Tsubasa Bridge continues to have a significant impact from
the viewpoint of securing basic human needs, such as
improving the reliability of medical access for local residents,
etc.

The fluctuation of water levels between the rainy season
and dry season is 7.5 meters, and the difference in water
volume is 11 times. It is a large-scale project to build such a
bridge across Mekong River, a huge river with harsh natural
conditions that are unprecedented in Japan.

In July, 2012, an incident occurred in which an unexploded
ordinance exploded during the pile foundation work of the
eastern main tower. Fortunately, nobody was injured,
although the incident forced the construction to be suspended
for four months to investigate the cause and take measures
against a similar incident happening again. The weather in
Cambodia is broadly divided into the rainy season from April
to October and the dry season from November to March.
Therefore there was concern that the substructure work,
which was scheduled to be carried out during the dry season,
would drag on into flooding season, thereby extending the
construction period by up to nearly a year.

However, implementing various countermeasures such as
prefabrication of rebar assembly girders to shorten the work
period meant the bridge was completed per the original
schedule.

After overcoming the impact of land mines and
unexploded ordinances, which are still the negative legacies
of Cambodia, figuring out how to successfully construct the
bridge, and approximately 8 million man-hours of no
accidents,, the project was completed within the scheduled
construction period

Tsubasa Bridge is still widely known as a symbol of
Japan’s collaboration with Cambodia, such as being used in
the design of the 500 riel bill (equivalent to 16 JPY at present),
which is the bill most often used in Cambodia.

(This information was provided by JICA (Japan International
Cooperation Agency).)
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International Conference

11th International Cable Supported Bridge
Operators’ Conference (ICSBOC 2022, Kobe)

The 11th ICSBOC will be held in Kobe in November,
2022. The purpose of the conference is to discuss current
technical issues and research concerning the operation and
supported  bridges through
presentations by bridge operators, consultants, suppliers and
research/education institutions from all over the world. The

maintenance of cable

conference is organized by International Cable Supported
Bridge Operators’ Association (ICSBOA) and hosted by
Honshu Shikoku Bridge Expressway Company Limited
(HSBE).

Registration for participants is open, and it can be made
through the website of HSBE. There are also opportunities for
poster session presentations, technical exhibits, and sponsors.
For more information, please visit HSBE’s website.

The latest information about the conference will be
updated on the website.

https://www.jb-honshi.co.jp/english/corp index/

Conference overview:
Date: Sunday, Nov. 13 — Wednesday, Nov. 16, 2022
Venue: Kobe International Conference Center
in Kobe City , Hyogo Prefecture

Conference Program:

Sunday, Nov. 13: Registration desk opens, Welcome party

Monday, Nov. 14: Opening, Keynote, Technical session,

Welcome reception
Tuesday, Nov. 15: Technical session
Wednesday, Nov.16: Technical session,
Technical Tour (Akashi-Kaikyo Bridge)

- Keynote speech will be given by Yozo Fujino, president of
Josai University.
- Conference will be held in hybrid format with in-person and
virtual participants. In-person participants are guided to
physical events such as technical tour to the Akashi-Kaikyo
Bridge.
- Official Language: English. Simultaneous interpretation
will be arranged in the venue.
Contact:
Conference Secretariat
Honshu-Shikoku Bridge Expressway Co., Ltd.
Email: icsboc2022@jb-honshi.co.jp

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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