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Activity of HSBE

F Seismic Retrofit Works to Seto—Ohashi Bridges

(Steel Truss Bridges)

Seismic retrofit works at the Seto-Ohashi Bridges started
in 2014 and are now fully ongoing (See Newsletter No.64).
Works on the two steel truss bridges in this group of bridges
were completed in March 2017.

The Bannosu Viaduct (Truss Portion) and Yoshima
Bridge are three-span continuous steel truss bridges with
lengths of 483 m and 586 m respectively. The main aims of
the retrofit are to increase damping performance by
installing viscous dampers (Photo-1), to strengthen road
floor bearings by installing additional members (Photo-2),
and to strengthen truss members by attaching additional
T-shaped members (Photo-3). High-strength tension control
bolts were used to connect most members, but high-strength
blind bolts were used in connections to members with small
closed cross-sections which are not accessible from the
inside. Drilling for bolts inevitably compromised the
airtightness of the inside of the members, raising concerns
that corrosion protection inside the members would degrade.
As a result the following measures were taken:

v remove steel swarf associated with drilling using a
magnet with a flexible arm

v' prevent rainwater penetration by fitting bolt caps to the
heads of blind bolts and sealing the circumference of the
additional T-shaped members

v" inspect the inside of the members using a fiberscope to
confirm dry condition before bolt-tightening

v install resealable 40 mm diameter inspection holes to
enable periodic monitoring of the condition of the inside
of the members

Retrofit works on the suspension and cable-stayed
bridges are ongoing and all works are scheduled to be
completed by 2020.

BE-3 7 RAEHMAHR
Photo-3 Strengthening of
truss member
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Fig.1 Location of the Meiko cable stayed bridges

Project in Japan
The Seismic Retrofit of Meiko—West Cable
Stayed Bridge

The Meiko West, Central, and East bridges are cable
stayed bridges forming part of the Ise-wangan expressway.
The Meiko-West bridge (east bound) was opened in 1985,
followed by the Meiko East, Central, and West bridges (west
bound) which were opened in 1998.

Seismic performance was a major consideration when
these bridges were originally constructed. As part of the
design process a series of dynamic analyses was carried out
recognizing the possibility of major earthquake movements
in the area. Since construction further consideration has
been given to the possibility of a megathrust earthquake
around the Nankai trough, and it was considered that such
an event could cause serious damage to the Meiko bridges.
As a result Central Nippon Expressway Company Limited
(NEXCO Central) decided in 2009 to start a seismic retrofit
project for the three cable stayed bridges. The first priority
was the Meiko-West bridge (east bound), being the oldest
bridge of the three. The seismic retrofit construction work
started in 2015 after a review by the technical committee on
bridge seismic design.

In the design, the possible maximum earthquake due to
the Nankai trough was considered in addition to the
earthquake ground motion defined in the Japanese
Specifications for Highway Bridges.

The seismic retrofit method for the Meiko-West bridge
differs from ordinary seismic strengthening work - sixteen
hydraulic cylinder dampers and four seismic isolation
bearings are being installed to dissipate seismic energy. The
effective stroke of the dampers is £650mm, and their weight
is approximately 3.6 tones - amongst the biggest cylinder
dampers in Japan.

The seismic retrofit construction work on the
Meiko-West bridge (east bound) will be finished in July
2017. Design work for the Meiko Central and East bridges
has already started to realize resilient expressway.

(This information is provided by NEXCO Central)
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Fig. 2 Outline of seismic retrofitting (The Meiko-West bridge)
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Overseas Project
Repainting Plan for Oresund Bridge

The Oresund Link was opened on July 1st, 2000. The
Link is a combined motorway and railway link consisting of
an elevated 8 km bridge section, a 4 km surface section on
an artificial island and a 4 km immersed tunnel. The
elevated bridge section incorporates a cable-stayed bridge
above a navigation channel.

The steel girder of the Oresund Bridge was painted in
factory conditions at the place of manufacture. The painted
area of the girder is approx. 300,000 m? and 300,000 liters
of paint was used for this original coating. The specification
meets the highest class of corrosion protection, C5 M,
according to BSK99.

The present paint system consists of five coats: zinc
primer, two coats of epoxy and two coats of polyurethane.
The system has worked well and over the last four years we
have undertaken some spot remedial work.

Our strategy is to keep the top layer in good condition as
long as possible in order to avoid a situation where all layers
of paint have to be removed to bare metal and start from the
beginning building up the corrosion protection system.

We consider that the south side of the girder has to be
repainted before the end of 2023 and that it will take four
years to do the work. The present surface needs to be
washed with hot water but there is no need for blasting
before painting.

We are now designing a movable “painting factory” to
be hung outside the steel girder with an inner shield as
protection from railway traffic and high voltage cables. The
target is to paint at least 20m of the girder a week by
establishing a standardized working procedure in the
“factory” and to move it once a week. Our original intention
was to use robots for washing and painting, but so far we
have not found a cost effective solution to achieve that. We
will therefore start with manual painting, supported by lifts
etc., inside the “painting factory”.

Along the girder there are many obstacles such as
emergency stairs, cable ladders etc. that have to be removed
before painting. Most of the dismantling of such obstacles
will be undertaken in advance.

(The information is provided by Oresundsbro Konsortiet)
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Fig.3 Computer model for outer shield
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International Conference
15th REAAA Road Conference

15th REAAA (The Road Engineering Association of
Asia and Australasia) road conference was held in Bali,
Indonesia, from March 22nd to 24th, 2017. This conference
is held every 3 years to promote the science and practice of
road engineering and related professions in the Asia Pacific
Region. This conference was held jointly with IRF Global
Road Summit under the theme of “Roads for Better Living.”

Many engineers mainly from south-east Asia attended
this conference. The conference included Plenary Session,
Technical Session, Workshop, Exhibition, Technical Visit etc.
A Young Engineer Meeting (YEM) was held before the
conference. Mr. Yoshiya Sakamoto, Road Maintenance
Section, Shimanami Imabari Operation Center, HSBE,
participated in the conference as one of young engineers
from Japan.

The YEM was held with young engineers under 40 as an
opportunity for communication and technical exchange
following the last meeting held in Tokyo on October, 2016.
In the meeting, young engineers reported their activities and
made technical presentations.

The technical session consisted of 53 presentations
which are classified into 5 categories of road engineering
issues including inspection, repair, and planning. The

exhibitions introduced traffic safety devices including guard
and construction

rail, repair materials for pavement,
projects.
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Photo-8 Exhibitions
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