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Photo.1 Conventional Sliding Plate

Information from HSBE
Replacement of sliding plates of vertical sup-
ports at P1 of Tatara Bridge

The Tatara Bridge is a cable-stayed bridge with
steel-concrete composite girder. On the piers and the
abutment of its prestressed concrete side spans, pot
bearings with a large diameter of 1 m are used.

Since protrusions of the PTFE sliding plates caused
by the sliding movement of the bearings had been re-
ported immediately after the opening of the bridge in
1999, all the plates were replaced by 2007. However,
the protrusions were observed even after the replace-
ment. New sliding plate with new materials and new
geometries were studied for the next replacement.

Based on the study result, material for the plate was
changed from PTFE to polyamide and the combination
of 19 small plates with diameter of 190 mm instead of
one large plate was selected. After the verification of
the durability of the new plate, one of the old plates
was replaced.

As the elongation and contraction of the girder
caused by temperature change is minimal in winter, the
replacement work was conducted in February 2013.
Four 5,000kN jacks were used for the work with total
reaction force of 17,500 kN and jack stroke of 18 mm.
The replacement was safely conducted even in this
narrow space.
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Photo.4 Oshima Bridge (a conceptional drawing)

Project Information in Japan

Oshima Bridge Project

Oshima Island is the largest remote island with a
population of about 3,000 in the Tohoku region. As
many problems such as the islanders’ isolation for a
long period became obvious by the Great East Japan
Earthquake on March 11, 2011, the necessity of Oshima
Bridge was re-realized and Miyagi Prefectural Govern-
ment has promoted the Oshima Bridge Project since FY
2011.

Oshima Bridge, connecting the mainland (Sanno-
hama, Kesennuma city) and Oshima Island (Isokusa,
Kesennuma city), is a part of the Oshima-Namiita-Line,
a prefectural road. The bridge is a 356 m steel
half-through arch bridge.

The bridge is one of the largest arch bridges in Japan.
And new considerations for the lessons learned from the
earthquake and for maintenance work stipulated by the
new Specifications for Highway Bridges were added in
the design of the bridge. For these reasons, the technical
committee of design for Oshima Bridge was established
in FY 2011. The committee has studied in order to make
the bridge strong against natural disasters and easy in
maintenance. Special features of the bridge are such as
consideration for the redundancy of suspenders to avoid
the fatal collapse of the bridge and consideration for the
inspection way space in the main section of structural
members to make inspection work easy and reliable.

As it is important to construct the bridge safely and
accurately and high technical skill is required, the con-
struction contractor of the bridge was selected by the
comprehensive evaluation bidding system with high
technical proposals. As a result, “JFE- Hashimototen-
Higashi Nippon Construction Joint Venture” got the
highest evaluation points and was awarded the contract.

The bridge is scheduled to be completed in FY 2016.
An approach road, a part of the Oshima-Namiita-Line,
at the mainland side is aiming for the completion in FY
2018. In the approach road construction, road elevation
will be changed considering the inundated height at the
past earthquake. And also it is considering the connec-
tion with the Sanriku (Jukan) Expressway and the de-
velopment plan of Kesennuma city such as group relo-
cation plan for disaster mitigation.

Furthermore, Miyagi Prefectural Government is
planning to study Oshima Island Promotion Policies
utilizing Oshima Bridge with other relevant organs such
as Kesennuma city.

(This information is provided by Public Works De-
partment, Miyagi Prefectural Government.)
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Photo.5 Technical committee of design for Oshima Bridge
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Overseas Information
Opening of the San Francisco-Oakland Bay Bridge

On September 2, 2013, the new approximately 2.5-mile
East Span of the San Francisco-Oakland Bay Bridge
opened.

When a 250-ton upper deck section of the Bay Bridge
buckled and collapsed during the 6.9-magnitude Loma Pri-
eta quake in 1989, this collapse was the most arresting evi-
dence that the bridge wouldn't survive the next massive
trembler. While the East Span quickly reopened after a
month of repairs, critical questions lingered: how could the
Bay Bridge—an important regional lifeline structure—be
strengthened to withstand the next major earthquake?
Should the bridge be repaired or rebuilt?

Engineers determined that the bridge’s West Span could
be made seismically safe with reinforcement but the East
Span truss structure would have to be replaced. The new
bridge, designed to last for at least 150 years, consists of a
2,047-ft Self-Anchored Suspension bridge with a single
525-ft-tall steel tower and a 1.2-mile-long elevated Skyway
viaduct that descends gradually towards the Oakland shore-
line.

To make a bridge of this size and scale seismically safe,
the retrofit was divided into four structural projects: the
Yerba Buena Island Transition Structure, the Self-Anchored
Suspension Span, the Skyway, and the Oakland Touchdown.
The new bridge was designed to meet the most stringent
earthquake standards and to act as a regional lifeline struc-
ture, opening to traffic within a day or two after the strong-
est ground motions that engineers expect in a 1,500-year
period. The design, engineering and construction teams
have met the challenge of making the new East Span seis-
mically resilient with groundbreaking technology and en-
hancements—some never before used in bridge build-
ing—that have transformed the bridge into a state-of-the-art
engineering marvel.

Building the new East Span of the Bay Bridge has pro-
duced many firsts. The Self-Anchored Suspension Span, at
2,047 feet, is the longest bridge of its kind in the world.
This is the first suspension bridge without a connection be-
tween the road-decks and the tower. It is the first to use fu-
sible shear links in its tower to protect the tower shafts dur-
ing an earthquake, and its tower has the world’s largest ca-
ble saddle for a suspension bridge. The seismic retrofit of
the San Francisco-Oakland Bay Bridge is more than just an
upgrade of one of the country’s busiest bridges—it is an
epic transformation of the bridge into a global icon.

(This information is provided by Bay Bridge Public Infor-
mation Office)
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Photo.6 Illumination of the new East Span
(Courtesy of Caltrans)
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International Conference
The 6™ Technical Conference with KEC

The Memorandum of Understanding for mutually
beneficial relationship between Korea Expressway Cor-
poration (KEC) and HSBE was signed and the Technical
Conferences took place periodically. The 6™ Technical
Conference was held in Korea on June 10”‘, 2013 in the
head office of KEC.

Mr. Yoshikawa, the Senior Director of Maintenance
Department, joined the conference as the leader of the
delegation, accompanied by six HSBE members.

“Maintenance Management of Honshu-Shikoku
Bridges Concrete Structure” and “Seismic Performance
Verification and retrofitting of the Akashi-Kaikyo
Bridge” were presented from HSBE, also “Maintenance
Technologies for Super Long Span Bridges” and “Future
Transport System C-ITS in Korea” were presented by
KEC. We have exchanged fruitful discussion through the
technical conference.

The 7th New York City Bridge Conference

The 7" New York City Bridge Conference was held at
the Marriotto East Side Hotel in New York, USA, on
August 26-27, 2013.

This conference is held almost every two years from
2001. Engineers from 16 countries participated in the
conference, and 91 speakers made presentations about 10
themes.

From Honshu-Shikoku Bridge Expressway Co,.Ltd, Mr
Hanai, Long-Span Bridge Engineering Center, made a
presentation titled “Seismic Verification and Retrofitting
of Multi-Column Foundation of the Ohnaruto Bridge”.

Using this opportunity, HSBE’s survey team visited the
three organizations that manage bridges in the New York
State, such as Brookyln Bridge and Mid-Hudson Bridge.
And the team discussed about technical issues with the
engineers of the organizations and conducted bridge sur-
vey. ]
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Photo.8 Presentation of HSBE
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Long-Span Bridge Engineering Center
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