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Photo 1 Pole lighting method

Activity of HSBE

Development of low—position road lighting for
bridges

The road lighting facilities of the Honshu-Shikoku Bridge
Expressway (HSBE), some of which are more than 40 years
old, are getting older and, therefore, require replacement.

Conventional road lighting facilities often uses pole lighting
system that illuminates road surface from high position.
However, they have issues such as aging, risk of falling due
to earthquakes or typhoons, and high inspection cost.

To solve the problem, we have studied low-position road
lighting that is attached on guardrails. However, general-
purpose products* have a disadvantage of high installation
cost because of short installation intervals. Therefore, HSBE
group decided to develop new low-position road lighting for
the bridges.

In the development, we aimed to widen the installation
intervals so that it would be equivalent to the existing facility.
And to provide safe driving environment for drivers even
under harsh weather conditions in the strait area, we have
implemented guiding light and outside line light in the system
and let them have a function to automatically adjust
illumination suitable for driving by linking them with weather
observation sensors.

In order to extend installation interval and ensure brightness
necessary for driving, we chose high-performance LEDs and
developed special lens. As a result, we were able to reduce
both maintenance cost and CO, emission by approximately
90%.

In the future, we will install the new low-position road
lighting for all the bridges of HSBE group to contribute the
improvement of safety and security for drivers and achieve
carbon neutrality.

* general-purpose product: installation interval 5-10m
low-position road lighting for bridges: installation interval
max. 30m
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Photo 2 Low-position road lighting for bridges (under test)
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Figure 1 Revised prediction lines on fastening
forces for three groups of cable bands

Project in Japan

| Efforts to reduce the maintenance costs on
Hakucho-Ohashi Bridge (Revise of a management

| method for fastening force of cable-band bolts)

Hakucho-Ohashi Bridge(Photo 3) in Muroran, Hokkaido,
is the only long span suspension bridge in Hokkaido. 2024
marks the 26th year since the bridge entered service. Because
suspension bridges are very costly to maintain, an awareness
of the need to reduce maintenance costs is important. This
newsletter reports on a revise of a method for measuring the
fastening force of cable-band bolts used in this bridge as an
example of cost-reduction efforts.

The fastening force borne by cable-band bolts decreases
over time, so the bolts should be refastened before they reach
their limit. Thus, the fastening force is measured regularly to
determine how much it has decreased. On this bridge, a cable
inspection gantry(Photo 4) must be installed every time the
fastening force is measured, resulting in a heavy cost burden.

In light of this, the cable bands were divided into three
groups (A, B, and C) based on the decline in fastening force.
A regression analysis was conducted for each group, and the
results were used in the development of the maintenance
policy that is described below. This policy enables the bridge
to be maintained efficiently while minimizing the need for the
costly cable inspection gantry.

~Future maintenance policy~

1) The fastening force will be measured for comparison with
the prediction lines of fastening force(Figure 1) . The
maintenance policy will be re-revised in the event that the
test results vary significantly from the prediction lines.

2) To reduce cost of installing a cable inspection gantry, the
side span of the bridge, where the three groups of cable
bands are placed, will be used for taking measurements of
the fastening force.

3) Measurements will be taken every 10 years. Particularly
careful attention is needed to any decrease in the fastening
force of cable bands in group C.

(This information was provided by the Muroran
Development and Construction Dept., Hokkaido Regional
Development Bureau)

FH-3 HEKE
Photo 3 Hakucho-Ohashi Bridge

BH-4 J— 7 VIRAR
Photo 4 Cable inspection gantry
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Overseas Project

| The Chacao Bridge Project
(Progress of tower construction)

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 (175meters) 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 MPag. 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. 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.

Currentlﬁ the project has a 47% total physical progress of
works, with a number of workers of approximately 1,100
people, who are working in parallel in the 3 sectors
contemplated by the Chacao bridge project (North, Central
and South). The central pylon is the most complex due to the
logistical and operational challenges of working in the middle
of the navigation channel given the conditions of ocean
currents, intense rains and strong winds that make its
construction difficult.

It is expected that in the second half of this year the
manufacturing of the deck in South Korea and the main cable
in China will begin, so that the supply of these elements is
coordinated with the completion of the execution of the three
pylon. The completion of the construction of the south pylon
(Chiloé) is expected by the end of the year, being the first of
the three to be completed.

(This ir;formation was provided by Public Works Ministry,
CHILE
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Figure 2 General drawing

GE-5 o FEE
Photo 5 North Pylon

BE-6 HloEE
Photo 6 Central Pylon

It is available on the web
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Photo 7 Presentation from HSBE at IABSE

International Conference
IABSE Symposium Manchester 2024

International Association for Bridge and
Structural Engineering (IABSE) Symposium was
held in Manchester, from April 10th to 12th, 2024.

IABSE was established in 1929 to discuss many topics
such as technical and research performance about plan,
design, construction, maintenance and repair of civil
engineering structure.

The overall theme of the Symposium is” Construction’s
Role for a World in Emergency” and several papers were
presented about designing structure for net zero, reducing
waste and rehabilitation longevity of existing structures to
realize a sustainable society.

Mr. Wang, Maintenance Department and Ms. Kinouchi,
Naruto Operation Center from HSBE presented “ Efforts of
Seismic Retrofit: The Future Challenge of Innoshima Bridge
Beyond 40 Years of Service” and “An Anti-corrosion Method
for Concrete Slab with Cathodic Protection” respectively.

In addition, Keynote speakers introduced topics relevant to
attitude or responsibility against climate change as civil
engineer such as “Engineers and climate action” and “Low
carbon technologies to be challenged in the supply chain of
concrete structures”. The other hand, organizations from
various countries provided information of long span bridges
like “Design of the Bataan-Cavite Interlink Bridge (BCIB)
Project in The Philippines”

The next IABSE symposium will be held in Tokyo (Japan),
2025.
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Photo 8 Hulme Arch Bridge on a field trip



