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Activity of HSBE

F Seismic Retrofit Works of Seto—Ohashi Bridges

Seismic retrofit works preparing for a large-scale
earthquake, such as Tonankai, Nankai consolidated type
Earthquake, are ongoing at the Seto-Ohashi Bridges.

The bridges, completed in 1988, are highway-railway
combined bridge link accommodating both the Seto-Chuo
Expressway at the upper level and the JR Seto-Ohashi Line
at the lower level. Sea-spanning portions are composed of
three suspension bridges, two cable-stayed bridges and three
truss bridges, whereas bridge types on island portions are
girder bridges.

Retrofit methods were properly selected so that seismic
performances of the entire bridge system were enhanced.
The methods are generally considered to be more reasonable
and less expensive than those which are to simply strengthen
each structural member. Another consideration when
selecting methods was to avoid works above railway tracks
so that works have less impact on railway operation.
Selected methods for steel bridges are mainly to strengthen
truss members by attaching additional members (Photo-1),
increase damping performance by installing viscous
dampers, and isolate truss girders/road floors by replacing
existing bearings with seismic isolators, while those for
concrete bridges are to strengthen concrete piers by fiber
sheet jacketing (photo-2, 3) and existing bearings by
installing additional concrete blocks (photo-4).

The retrofit works launched in 2014 and are scheduled to
end in 2020 (Fig.-1). The bridges will have necessary
performances during a large-scale earthquake and are
expected to play a vital role as a lifeline corridor for
emergency transportations after the event.
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Fig.-1 Seto-Ohashi Bridges
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Project in Japan

Installation of the Dry Air Injection System for
the Rainbow Bridge

In order to prevent the main cable from corrosion, dry air
injection system was installed in the main cables of the
Rainbow Bridge with technical support of HSBE. The whole
dehumidification system is composed of two systems
(Shibaura-side and  Daiba-side  systems) (Fig.-2).
Thermo-hygrometers are installed in newly mounted sleeves
(injection, exhaust and monitoring sleeves) (Photo 5 - 7),
and the monitored data is recorded through data logger.

The dehumidification system is designed so that the
humidity inside of the main cable is controlled below
40%RH. To achieve the flow volume of 0.8m*min and the
air pressure below 2.94kPA at the injection sleeves
(Photo-5), the injection pressure and the amount of injected
dry air is optimized.

The operation of the system started in a step-by-step
manner because the system installation work was done in
parallel with the re-painting work for main cable. Test run
started in May 2013 in one cable of Shibaura-side. Full
operation started in April 2014 and May 2016 in
Shibaura-side and Daiba-side, respectively.

Humidity of the main cable in Shibaura-side was lowered
to 40%RH within 150days after the start of operation. On
the other hand, it took longer period to dehumidify the cable
at the sleeves near tower top. For the system in Daiba-side,
data is not enough for evaluation since it started operation
recently. In this side of the system, extra dry air is re-used in
the dehumidifier to stabilize the humidity of generated dry
air.

The dehumidification process will be monitored. And
based on the monitored data, the system optimization by
reducing the amount of injection volume of dry air is going
to be studied in the future. (The information is provided by
East Tokyo Bureau, Metropolitan Expressway Company
Limited.)

Shibaura-side system

it e R
Daiba-side system Rl legend
ERAIN—
' Injection sleeve
Hmhi—
Exhaust sleeve
E-mUThI—

A

Monitoring sleeve
SRR

Dry air generation system
SRR

Pipe

EMTERORN

Flow of dry air

#s
Exhaust

-2 RRFMR S AT LELEX

G5 ERA/N—
Photo-5 Injection sleeve

AN EEEEESEEEFI R

Fig.-2 Layout of the dry air injection system
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Project Oversea

Osmangazi Bridge in Turkey
— Opening to Traffic —

The Osmangazi Bridge, whose former name was the Izmit
Bay Crossing, located at the entrance of the Izmit Bay in the
eastern edge of the Sea of Marmara, was opened to traffic on
June 30, 2016.

The bridge is a suspension bridge with a 1,550 m of a
central span which is the fourth longest span in the world.
The bridge was newly named after the name of the founder
of the Ottoman Empire. The EPC contractor, NOMAYG has
constructed a motorway between Gebze and Izmir under the
BOT operator, OTOYOL. A part of the motorway between
Gebze and Bursa including the Osmangazi Bridge, was
officially opened to traffic. The total length of the motorway
between Gebze and Izmir is about 420 km long and
successive openings of the other sections will continue into
2018.

Erection of the deck segment of the bridge was started on
January 5, 2016, after the strand installation was completed
on December 3, 2015. Following the deck erection, 17 deck
segments, with a floating crane, erection of the deck
segments by lifting devices with self-navigated barges was
started on March 23, 2016. During 28 days, between March
23 and April 19, 2016, 70 deck segments were erected by
the lifting devices. After welding and bolting between deck
segments installed, pavement work with waterproofing,
mastic asphalt and stone mastic asphalt, was started in the
middle of May, 2016, and then the opening ceremony was
held in the presence of the President and the Prime Minister
on June 30, during the 2016 Ramadan.

Maintenance of the motorway including the bridge has
been conducted by the newly established operator GIIB
(Gebze izmir isletme ve Bakim), which is a joint venture by
OTOYOL and a French company, Egis. The maintenance
activities will be done based on the bridge maintenance
strategy along the 100 years of the design service life.

Remaining work, such as electrical and mechanical work,
removal of temporary structures, may be finally completed
in October to November, 2016.

(This information was provided by NOMAYG.)
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Photo-8 Deck Erection in March, 2016
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International Conference

8th International Conference on Bridge Maintenance,
Safety and Management IABMAS 2016)

8th International Conference on Bridge Maintenance
Safety and Management (IABMAS 2016) was held in Foz
do Iguacu, Brazil from June 26th to 30th, 2016. The
conference has been held every two years since 2002 aiming
at promoting international cooperation in the fields of bridge
maintenance, safety, and management.

In this conference, 9 keynote lectures and 360 technical
papers were presented in 12 mini-symposia and 8 special
sessions from 38 countries. One of the keynote lectures
presented feasibility study of super-long span suspension
bridge with center span length of 10,000m. In the oral
sessions, various types of presentations in the fields of
maintenance, health monitoring, and life-cycle assessment
were presented such as cable replacement of small-scale
suspension bridge that served for more than 100 years, cable
replacement of cable-stayed bridge, installation of cable
dehumidification system to the existing suspension bridges
in the U.S., repair method for fatigue damage, and its
evaluation.

From the Honshu-Shikoku Bridge Expressway Co., Ltd.,
Mr. Mizokami, Manager of Inspection and Structural
Engineering Division, presented “A Study on Repair
Method using TRS for Fatigue Cracks in Orthotropic Steel
Deck.” The repair method for bead-penetrating cracks in
orthotropic steel decks, which is applicable from only the
underside of the deck, was developed in collaboration with
Dr. Sakano, Kansai University.

Technical tour was held at Itaipu Dam that is built on the
Parana River located on the border between Brazil and
Paraguay and has second largest power generation capacity
in the world.

The next IABMAS conference will be held in Melbourne,
Australia in 2018 and in Sapporo, Japan in 2020.
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