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BE-1 SOKmiseEE (i m)
Photo-1 Complement of existing
bearings (longitudinal direction)

BFE-2  SOKMRiEE (k)
Photo-2 Reinforcement of existing
bearings (longitudinal direction)

Activity of HSBE

Seismic retrofit work on suspension bridges in
Seto—Ohashi Bridges

The seismic retrofit works on the Seto-Ohashi Bridges,
(combined road and rail bridges) started in 2014. The seismic
retrofit works on three suspension bridges, the Shimotsui-
Seto Bridge, Kita Bisan-Seto Bridge, and Minami Bisan-Seto
Bridge were completed in February, 2020. The Shimotsui-
Seto Bridge is a single-span stiffening truss suspension bridge
with a length of 1,400m. The Kita Bisan-Seto Bridge and
Minami Bisan-Seto Bridge are three-span continuous
stiffening truss suspension bridges.

The elements to be retrofitted are the road deck bearings
which are fixed in either direction, and neighboring lateral
bracings. The number of the bearings to be retrofitted is as
follows:

88 of all 880 bearings in the Shimotsui-Seto Bridge

88 of all 1,088 bearings in the Kita Bisan-Seto Bridge

160 of all 1,160 bearings in the Minami Bisan-Seto Bridge.

Steel brackets (restrainers) are installed as the bearing
retrofit in longitudinal direction, and seismic force is
transferred to upper chords through the supplemental brackets
(Photo-1, 2). If the existing bearings are seriously overloaded,
the supplemental members are designed to carry seismic
loads ignoring the contribution of the existing bearings. As
for bearing retrofit in transverse direction, steel brackets are
installed on the upper chords as shown in Photo-3.

Seismic retrofit works on the Seto-Ohashi Bridges will be
finished by the end of FY2020.

BE-3 SUKMTRIEE  (RRhiE A 7 m)
Photo-3 Reinforcement of existing
bearings (transverse direction)
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Activity of HSBE

Monitoring of the shape of the Akashi Kaikyo
Bridge for 20 years

The Akashi Kaikyo Bridge, which has now been open to
traffic for 20 years, has monitoring systems to verify bridge
safety when large external forces are applied. The GPS
system on the bridge can measure static displacement in
normal time except for strong wind or earthquake events.
Using the monitored data, the transition of the bridge’s shape
has been analyzed.

The data used for this analysis has been cable temperature
and vertical displacement at the center of the girder and this
has been measured for 20 years since the bridge opened. On
each occasion the data has been recorded at 2:00AM, and in
order to remove wind load effects, only data with wind speeds
less than 2.0m/s has been used. The effects of temperature
on the shape of the bridge can then be isolated.

The relationship between temperature in the cable and
vertical displacement at the center of the girder in each period
is shown in the figures below. “Zero” on the vertical axis in
the figures was set each time the equipment was set or
renewed, so there is therefore no engineering relevance in the
absolute value of the vertical displacement. When the
temperature is high, the cable extends and the center of the
girder goes down, and when the temperature is low, the center
of the girder goes up. Furthermore, the relationship of
displacement to temperature has not changed significantly
over time. The vertical displacement resulting from a
temperature difference of 30°C remains fairly consistent -
about 2m. From this analysis it has been determined that the
relationship between temperature in the cable and vertical
displacement at the center of the girder has not changed since
opening to the traffic, and it can be inferred that the bridge
continues to behave normally.

The monitoring will be continued indefinitely.
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Fig.1 Relationship between temperature in the cable and vertical displacement at the center of the girder in each period
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Project in Japan

Types of long span bridges in the Osaka Wangan
Expressway Western Extension (Rokko Island Kita
— Komae)

The Osaka Wangan Expressway Western Extension
(Rokko Island Kita — Komae) is part of the Osaka Wangan
Expressway. This ongoing highway project is a 14.5km long
bypass from Higashinada-ku to Nagata-ku in Kobe. The
project’s goal is to ease traffic problems including congestion
and the roadside environment, enhance the function of
Hanshin Port (an internationally strategic port), and to offer
an alternative route in disasters and major incidents. The
project is jointly carried out by Naniwa National Highway
Office, Kobe Ports, the Harbors Office of the Ministry of
Land, Infrastructure, Transport and Tourism and Hanshin
Expressway Company Limited.

Most structures on this highway are bridges, and long-span
bridges are planned in two sections above international sea
routes used by large ships - between Rokko island and Port
island (Shinko and Nadahama sea routes), and between Port
island and Wadamisaki (Kobe nishi sea route).

The study of suitable bridge types has been undertaken
taking into consideration resistance to earthquakes, wind, and
the environment by an expert committee - the “Technical
committee on Osaka Wangan Expressway Western Extension”
(Chair: Fujino Specially Appointed Professor in Yokohama
National University). This committee was established in 2017
as the planning and design of these long bridges needs high
technical capabilities and broad technical knowledge. After
comparing bridge types from the viewpoints of
maintainability, environmental impact and structural
resilience to earthquake motion and ground displacement, a
5-span continuous cable-stayed bridge with four main towers
and maximum span of about 650m was selected for crossing
the Shinko and Nadahama sea routes. A cable-stayed bridge
with a single main tower and maximum span of about 480m
was selected for crossing the Kobe nishi sea route.

Since both will be amongst the longest bridges of their
types in the world, remaining issues (detailed influence of
ground movements and countermeasures, verification of
wind resistance by wind tunnel test, etc.) for each structure
will be examined in detail.

The bridge type selection process was published in
December 2019 as the interim report (1I ) on Osaka Wangan
Expressway Western Extension (Rokko Island Kita —
Komae):

(URL: https://www.kkr.mlit.go.jp/naniwa/prj/17/07-1.html)
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Fig.2 Continuous cable-stayed bridges
(Shinko and Nadahama sea routes)
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Fig.3 Cable-stayed bridge with single tower
(Kobe nishi sea route)
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Photo-4 Bridge Access Gantry installed

Overseas Project
Repainting of Oresund Bridge

This is an update of the repainting project on the Oresund
Bridge. After 20 years in operation it is now time to repaint the
8 km long steel girder. The total area to paint is 270,000 sqm.

The strategy is:

¢ Paint new topcoat on top of the existing paint.

e Establish easy access for cost-effective painting.

¢ Avoid temporary scaffolding and secure a safe access
to the girder close to the high-voltage overhead
catenary for the railroad.

e No permanent traffic restrictions during painting.

After a successful design and construction process, the first
of three Bridge Access Gantries (Painting platform) is now
manufactured and installed. The Bridge Access Gantry consists
of two modules. An outer module hanging from the top
concrete deck edge beam of the bridge, down along the steel
structure with an inner module that rolls up on the railing along
the railway emergency walkway. The complete ten module
Bridge Access Gantry measures 31 x 14 meters and allows
treatment of 270 square meters of steel structure when in
position.

The Bridge Access Gantry allows work on the steel structure
from six-floor platforms covering the steel structure. Both the
inner and the outer parts of the gantry can be moved along the
bridge within 8 hours.

A painting entrepreneur has been contracted and as soon as
the weather permits, work on refining the methods of moving
the gantry will begin. We are planning to start painting in April
when the temperature and humidity are expected to be within
acceptable ranges. Oresund Bridge has ordered two additional
complete gantries to be installed and taken into production
during next summer. For the high bridge a specific gantry will
be designed.

So far, the project runs within budget and the forecast is
below the total budget. The project target to paint 20 meters a
week is now estimated to be close to 40 meters. The goal to
complete the south side by 2023 remains achievable.

Finally, we are very proud to have found an environmentally
friendly and water-based topcoat to use in this project.

(This information was provided by Oresundsbro Konsortiet.)



