Photo 1 Magosaki Viaduct
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Photo 2 Jacking up during

Activity of HSBE

Rehabilitation of locked bearings of intermediate
piers of the Magosaki Viaduct

Magosaki Viaduct, south approach span of the Ohnaruto
Bridge, is 3-span continuous and non-composite steel girder
bridge with the total length of 134m. The viaduct consists of
14 main girders, and that means the viaduct has a large
amount of structural members and surface painting area.
Since the viaduct is located near the ocean, corrosion
deteriorations in steel members are increasingly reported 30
years after the completion.

In particular, the bearings are severely corroded, and 28
movable bearings of 2 intermediate piers (14 bearings on
each pier top) were found to be non-functioning and do not
allow any movement due to severe corrosion and debris
accumulation between top and bottom bearing components.
If the situation is left unchanged, the intermediate piers
cannot bear the shear loadings when the viaduct is subjected
to Level 2 Earthquake Ground Motion. Therefore, the
rehabilitation works of the bearings were carried out to
restore their moving capacity.

According to the preliminary study, the corrosion level of
the top bearing components was severe, and they were
replaced with newly fabricated ones. On the other hand,
bearing plates, bottom bearing components and other
portions were in good condition and reused. Zinc and
Aluminum thermal spray coating was applied to improve
corrosion protection function of the bottom bearing
components.

The replacement work was divided into 2 phases (7
bearings were replaced per pier at a time), and the
superstructure was jacked up by hydraulic jacks (3,000kN)
during the replacement work. Vertical jacking stroke was
3mm such that no traffic closure was required. The
rehabilitation started in May 2015 and completed in
February 2016.

After confirming the restored function of the rehabilitated
bearings, another corrosion protection work by covering the
superstructure of the viaduct with corrosion proof cover is
scheduled.
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Project in Japan

Kushima Strait—Crossing Project[ Opens in April)
— Erection of Large—Block Girder by Floating Crane —

The Kushima Bridge is a three-span continuous steel box
girder bridge with total length of 468m, connecting the main
island of Shikoku and Kushima Island, which are in
Uwajima City, Ehime Pref. No. 57 of this newsletter
introduced the installation of precast RC piers with bell-type
submarine foundations of the bridge onto the 30m-deep
seabed using the Japan's largest floating crane. This issue
will introduce the erection of large-block girders using a
floating crane.

The girder fabrication was done dividing the whole girder
into three blocks at a factory located outside the prefecture
and took one and a half year. The largest block is 173m-long
and weighs 1050 tons. After the fabrication, each block was
temporarily assembled at the factory to ensure the accuracy
during erection. Then the blocks were washed with water,
lifted up and transported to the site with a floating crane.
Erection work entailed closure of the navigation channel and
took three days for each block.

There are two features for the girder: One is the application
of spraying with aluminum and magnesium alloy for
corrosion protection. The effect is expected to last about 100
years. The other is the installation of guide vane both at the
side of the girder and the crash barrier for vibration control
against wind. The installation was motivated by concerns
about occurrence of divergent vibration such as galloping
due to the high depth-to-width ratio of the girder. The
effectiveness of the guide vane and the wind resistant
stability were verified by wind tunnel tests using a scale
model.

The bridge will open to traffic in this April and allow the
island’s residents to drive to the downtown of Uwajima City
in just 15 minutes, which has been their long-awaited dream.
(This information was provided by Ehime Prefecture)
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Fig.1 Cross Section of Girder
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Fig. 2 Large-Block Erection
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Project Oversea
The Chacao Bridge Project

The idea of Chacao Bridge project started during the 20th
century, with the idea to link all America, from Alaska to south
of Chile by Pan-American road. During 1990s, a real concept
of fixed connection was developed between mainland of Chile
and the “Chiloe” island. In that decade an alternative analysis
of type of connections was carried out. In 2001, a study of the
project was carried out, with a suspension bridge as main
alternative. The project was unfortunately cancelled mainly
because of its financial cost in 2006. During 2011-2012 a
reevaluation of the project was carried out. The technical
analysis started after the approval of the new funding. The
maximum amount of this project is USD 740 million, including
access roads and service area. This project is a Design and
Build public work contract. The contract was awarded to the
International Consortium (Hyundai, Systra, Aas Jakobsen and
OAS) on 18th February 2014.

The location of the bridge is in a high seismic area, very near
to Valdivia, the city that has recorded the maximum earthquake
magnitude (9.5 Mw), by a subduction earthquake. Also there
are strong winds (23.4 m/s average), tides (6 meters) and
currents (9 m/s). The depth of the channel reaches 120 meters,
but it has a rock called “Roca Remolinos” near the middle of it,
allowing to support the central pylon of the bridge. It is very
close to the mean sea level (2-3 meter underwater).

Chacao Bridge is a multi-span suspension bridge with a total
length of 2.75 km, and two main spans of 1,155 meters and
1,055 meters. This is the first longitudinally asymmetrical
multi-span suspension bridge. The bridge has three suspension
spans, one viaduct in the south access, three concrete pylons
with two portal / frame pylons (south 157 meters, and north
199 meters) and an inverted Y shape for the central pylon (175
meters) in order to have enough longitudinal stiffness (legs),
but with flexibility in the upper part. The foundation considers
pile system of 2.5 meters of diameter. The deck is a steel
orthotropic box girder with 22.5 meters of carriageway of four
lanes and a total width of 25 meters considering a structural
fairing system. The main cable uses the PWS system (1860
MPa). Anchorage is a massive concrete structure about 23,000
m?, not too huge and well considered for the environment. With
the north span of 1,155 meters, Chacao Bridge is located in the
list of largest suspension bridges in the 17th position.

The bridge was designed with 100 years of service life and
therefore ease of inspection and maintenance is considered in
the design stage.

(This information was provided by Public Works Ministry, CHILE)
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Fig. 4 Side view
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International Conference

Turkey—Japan Seminar on Bridge Technologies

Turkey-Japan Seminar on Bridge Technologies was held
on January 14, 2016 at Ankara, Turkey under the auspices of
KGM, Ministry of Transport Maritime Affairs and
Communications of Turkey, Ministry of Land, Infrastructure,
Transport and Tourism (MLIT) of Japan, and Japan Bridge
Association (JASBC).

The number of participants in the seminar was about 250
including about 20 from Japan. As the opening remarks, the
president of KGM talked about the friendship between
Turkey and Japan, and the expectation for the application of
the Japanese long-span bridge technology to the Turkish
projects, and the director-general of MLIT made a speech.
As the keynote speech from Turkish side, director of
highway talked about the development of highways in
Turkey and examples of highway projects by PPP.

From Japan side, MLIT talked about the system and
resource for the highway development, examples of impact
of development, and construction, operation, and
maintenance of bridges as high quality infrastructure. Japan
Overseas Infrastructure Investment Corporation for
Transport & Urban Development (JOIN) talked about the
financial support system for PPP projects. And speakers
from industry and academia of both countries gave
presentation regarding construction, maintenance and
inspection technology of bridges. From HSBE, Dr. Imai,
director of maintenance planning division, introduced
structural monitoring of the Akashi-Kaikyo Bridge.

For the exhibition, 18 organizations participated. From
Japan, JASBC, JFE Engineering, Japan Expressway
International, and HSBE participated.
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Photo 7 Exhibition of HSBE
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