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Activity of HSBE

! Seismic Retrofit of Ohshima Bridge

The Ohshima Bridge is a stiffened box girder suspension
bridge with single span and two hinges in the Nishi-Seto
Expressway. The bridge has a total length of 840 m and a
center span of 560 m. It is the first suspension bridge that uses
stiffened box girder in Japan. The bridge marked thirtieth
anniversary in January, 2018. Seismic retrofit works against
large-scale earthquakes, expected to occur in the future was
started in 2017.
The outline of the seismic retrofit works is shown in
Figure 1. The members that will be damaged by the
earthquakes are retrofitted. The main works are as follows:
® Reinforce concrete piers to increase shear capacity by
jacketing fiber sheets (Photo-1).

® Reinforce existing bearings by attaching additional
member.

® Install unseating prevention structures to avoid the
collapse when bearings are broken (Photo-2).

® Install structures to prevent the girders from colliding
with the tower shafts and the superstructures from
settling when bearing supports are damaged.

Seismic retrofit works at the bridge will be finished by
March, 2019. The bridge will have seismic performance for
large-scale earthquakes and undertake a role as an emergency
transportation route in case of earthquakes.
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Structures to Prevent Girder from Colliding
and Superstructure from Settling)
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and Unseating Prevention Structures)
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Fig.1 Outline of the Seismic Retrofit Works
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3 Newly opened Tenjo Bridge (left)

and the Tenmon Bridge (right)
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Project in Japan
Opening of Tenjo Bridge (Misumi Oyano Road)

The Tenjo Bridge (tentatively called as Shin Tenmon
Bridge) that connects Kami Amakusa City and Uki City,
Kumamoto Prefecture, opened to traffic on May 20, 2018.
This bridge is a part of the newly opened Misumi Oyano Road
(L=3.7km) and toll-free expressway. The following is the
specification of the bridge.

Bridge type: steel-concrete composite through arch bridge
Length: 463.0m
Spans: 48.0m + 362.0m + 53.0m (arch span is 350.0m")
*The longest span in domestic solid-rib arch bridges.

Carriageway width: 9.5m
Road classification: Type 1 Class 3 (design speed: 60km/h)
Construction method:

Arch: Cable erection method

Stiffening girder: Direct lifting method

Concrete girder: Cantilever method

Structural features of the bridge are as follows. T-shaped
rigid concrete structures are used instead of steel tied decks
for the side spans. All of the support points except both ends
are made rigid to reduce the number of bearings and
expansions. The number of members are reduced by solid rib
arch.

The project started in 2006 and the construction of the
bridge started in 2012. During the construction of the arch rib
in April 2016, strong earthquake motions of Japanese scale of
6 lower were observed near the site by the Kumamoto
Earthquake. Fortunately, no damage was incurred and the
construction resumed a month after the earthquake. The arch
rib was closed in November 2016, and the stiffening girder
and concrete girder were completed in February and August
2017 respectively. After closing the final girder in October
2017, the bridge opened to traffic in this time.

The land transportations of the Amakusa region are
depended on the one national highway composed of the Five
Bridges of Amakusa that served for more than 50 years. The
reduction of traffic jam and the redundancy during natural
disaster are expected by the opening of the bridge.
Furthermore, we expect it becomes a long-beloved bridge as
a new symbol of this area.

(This information is provided by Kumamoto Prefecture)
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Fig.2 Bridge location in Eastern Europe
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Project Oversea

Road Construction Project in Braila, Romania
Including Suspension Bridge over the Danube

23km long national road project in eastern Romania has
just begun. This is the design & build project supported by
EU fund. The contract was made in January 2018, between
CNAIR (Romanian road authority) and an association of
Italian contractor Astaldi S.p.A. and IHI Infrastructure
Systems Co., Ltd., and Notice to proceed of Design was
issued in March. The planned schedule is 1 year for design, 3
years for construction and 10 years for defect notification
period. The contract price is about 2 billion Romanian Lei
(approx. 450 million Euro).

The project consists of 19km long national road
connecting Braila City and Jijila City including one big
suspension bridge with 1,120m long main span over the
Danube and 4km long branch road, located in the area about
170km upstream from the mouth of the Danube. The
suspension bridge over the Danube will be the longest in
Romania and 4th longest in the EU area. The project also
includes 13 bridges, 21 culverts, 1 control center, 1 toll station
and 5 interchanges.

The suspension bridge carries 2x2 lanes roadway and
consists of streamlined orthotropic steel box girder with
maintenance ways at both sides, concrete towers about 200m
high and cable system fixed at both ends by gravity-type
anchorages.

Special considerations will be made in the design and the
construction, especially for the Danube and a seismic
condition. The Danube is an international river with a total
length of 2,850km, originating from the Alps and having
basins in 10 European countries. For instance, due to large
amount of melting snow increases the water level on site by
6m in spring. The Carpathian Mountains and the
Transylvanian Alps laying at the central Romania belong to
the Alps-Himalayan Orogenic Belt frequently cause small to
medium-scale earthquakes.

This project is expected to promote economic
development in the Black Sea coastal area in eastern Romania
and provide secure and continuous transportation over the
Danube even during bad weather.

(The information is provided by IHI Infrastructure Systems
Co., Ltd.)
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International Conference
PIARC, International Bridges Seminar

International Bridges Seminar of the World Road
Association (PIARC) was held in Campeche, Mexico from
19th to 21st April, 2018. PIARC was established as the
nongovernmental and nonprofit organization in 1909. PIARC
is an international organization for the promotion and growth
of international cooperation in road and traffic sector. Japan
is contributing to the PIARC for more than 100 years since
becoming the official member in 1910. In the seminar, the 21
topics related to the maintenance and rehabilitation of bridges
were presented by speakers from 13 countries.

From HSBE, Mr. Okumura, Long-Span Bridge
Engineering Center, made a presentation titled “NDT by
infrared thermography and repair by TRS (Thread Rolling
Screw) for fatigue cracks”, and the inspection using the NDT
technique and repair method for the fatigue cracks were
outlined.

IABSE Conference Kuala Lumpur 2018

International Association for Bridge and Structural
Engineering (IABSE) Conference was held in Kuala Lumpur,
Malaysia, from April 25th to 27th, 2018.

IABSE is a civil engineering / architecture association
established based on Swiss Civil Law in 1929, with the
longest history and tradition in this field, and comprises about
4000 members from more than 100 countries. A total of 260
delegates, from 37 different countries, attended the
conference, themed “Engineering the Developing World”.
There were in excess of 150 papers presented, with a further
6 keynote speakers.

From HSBE, Mr. Shinno, Okayama operation center,
presented “Development of retrofitting method against
fatigue cracks in orthotropic steel deck stiffened by trough
ribs”. The paper demonstrated that the retrofitting method for
bead penetrating crack using TRS is applicable from the
underside of the deck with no damage to existing pavement.
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