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Activity of HSBE

IDeterioration detection of the coating system

on steel bridges using near—infrared hyperspectral
imaging

The long span bridges operated by the Honshu-Shikoku
Expressway are located in straits with severe corrosive
environments. For this reason, these bridges have been coated
with a heavy-duty anticorrosion coating using inorganic zinc-
rich paint, which has high sacrificial corrosion protection
performance, as the base coat since their construction.
Although the top coat is made of highly weather-resistant
paint, the epoxy resin paint used for the intermediate and
under coats wears out faster than the top coat. Therefore,
preventive maintenance is performed to protect the inorganic
zinc-rich paint by repainting before the base coat is exposed
(Fig.1). In order to determine an appropriate time for
repainting, it is necessary to identify the timing when the top
coat is worn away and the intermediate coat is exposed.

HSBE is currently working on a joint research project with
Kobe University to detect the deterioration of heavy-duty
anticorrosion coatings using near-infrared measurement. This
is to detect the deterioration of the top coat and the exposure
of the intermediate coat non-destructively and remotely by
utilizing the different spectral characteristics of materials in
the near-infrared region. In the last year, measurements using
a hyperspectral imaging system are conducted on coatings
whose spectral characteristics were unknown on actual
bridges. The results of measurements with this system show
that spectral measurements can be made, and the optimum
measurement wavelength to detect the exposure of the
intermediate coat can be found on site. (Photo 1, Fig.2)

This year, on-site measurements using the hyperspectral
imaging system are planned to obtain the spectral
characteristics of coatings with different topcoat
specifications, repainting histories, and ages.
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Fig.3 Location of manhole

Activity of HSBE

Enlargement of manholes between tower shafts
and lower horizontal struts of Akashi Kaikyo
Bridge

In the Akashi Kaikyo Bridge, in order to renew main tower

elevators, the work to enlarge manholes was carried out. It
has been 30 years since the elevator was installed, and it is
difficult to procure repair parts. This work was required
because the way to bring in renewal parts from the lower
horizontal member to the tower shaft is the most economical
in the long term.

The analytic study was carried out to check the reinforced
structure for the enlargement manhole and the safety during
the work. In this study, the strength of the entire structure was
checked by the elasto-plastic and finite displacement analysis
using 3D model created in the past study. The reinforced
structure for the reduced sectional area was considered by
FEM analysis. The enlarged manhole section was modelled
by the FEM shell element and, it was found that the Von
Mises stress was changed only around the manhole and was
within 0.8 times the yield strength before and after the
enlargement work. In order to check the effect of the
enlargement work on the main tower, the ultimate strength
analysis with load incremental method under the live and
wind load conditions was carried out using the FEM shell
model. As a result, it was found that no difference in the
ultimate strength curves before and after work, and that the
strength after work was about the same as the previous
detailed design. It was checked the result of the analysis was
valid from the ultimate strength test using one-sixth scaled
model, and there was no decrease in strength due to work
from the ultimate strength analysis of the full-scaled panel
using the result of one-sixth scaled model test. Because the
inside of the tower is very narrow, the workability was
considered, in which the member for reinforcing were
brought and set, and in which the enlarged manhole section
was preheated before welding.

During the work, it was checked by strain gauges that the
stress around the manhole were below the allowable stress.
This work was completed in January 2023.

BHE-2 MR TR - LIk
Photo 2 Installation of reinforcement
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It is available on the web

Project in Japan

Construction of side span of cable—stayed bridge
in Kawasaki Port Road with temporary pylon

At the Port of Kawasaki, containerized cargo handling
volume has increased markedly, and logistics functions, such
as the frozen and refrigerated warehouses, which boast the
largest capacity in Japan, have been enhanced. In response,
the Port of Kawasaki is constructing a 3-kilometer-long
bridge-type port road to alleviate chronic traffic congestion
and to provide multiple routes for transporting emergency
supplies in the event of a major disaster.

Due to two major social conditions, the bridge is subject to
the height restriction of the Tokyo International Airport
located near the construction site and the conditions related
to the Keihin Canal (width of the navigation channel and
space under the girder), the main span of the cable-stayed
bridge is a 5-span continuous composite cable-stayed bridge
(span length 85m+85m+525m+85m+85m) with low towers
of about half the height of a normal cable-stayed bridge.

The center span of this 5-span continuous composite cable-
stayed bridge has a steel structure, while the side spans have
PC girder structures, serving as counterweights.

It was difficult to construct girders with supporting with
staging since the side spans are offshore. For the side spans,
a cantilever erection method with temporary cables and
pylons was adopted. This adopted method is the first one for
side spans of a composite cable-stayed bridge in Japan.

Although the temporary cables and pylons are not
necessary at the completion of the bridge, adjustment of
tensile force of the cables is necessary with the progress of
the erection of steel girders in the central span and cable. In
addition, execution management is also important in
removing these temporary members. At present, PC girders
are being expanded using these temporary cables and pylons,
and construction will continue with the aim of early service.
(This information was provided by Keihin Port office, Kanto
Regional Development Bureau, MLIT.)
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Photo 3 Cantilever erection using temporary pylon
and cables

(reversed from Fig. 4 image)
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Photo 4 Robot that can travel over upper lateral bracing

Project in Japan
Inspection by Robot at Arakawa Bay Bridge

The Arakawa Bay Bridge is a 7 span continuous cantilever
truss bridge with a length of 840 m that crosses the Arakawa
River, and has been in service for 45 years. The bridge has a
large number of members and a complex truss structure,
which requires much time and effort for maintenance.
Therefore, since the legalization of inspections, efforts have
been made to develop inspection techniques that significantly
improve the scope of close-up visual inspections with the aim
of enhancing the reliability and efficiency of inspections.

Since this bridge is in close proximity to Route 357 and the
JR Keiyo Line, it is not possible to conduct a close visual
inspection using a bridge inspection vehicle from the road.
Until now, the bridge has been inspected mainly by close or
distant visual inspection from an inspection passage installed
in the center under the bridge slab and by distant visual
inspection from under the elevated bridge using a vessel.
However, the limited range of visibility from the inspection
passage meant that there were many blind spots, making
inspections inefficient.

In response to these issues, the use of robots and
omnidirectional cameras to increase the degree of freedom of
viewpoint position has greatly reduced blind spots and greatly
improved the reliability and efficiency of inspections
compared to previous inspections.

1) Bridge inspection using a robot that can travel over upper
lateral bracing

An inspection robot has been developed and utilized that
can capture images of the RC slab in the blind spots from the
inspection passage by traveling on the upper lateral bracing.
The robot has a built-in drive unit with a lithium-ion battery,
and it propels itself on the upper lateral bracing. When
inspecting bolted joints where the robot cannot travel, or
when inspecting overhanging slab sections outside of the
upper structure, a drone is used to conduct bridge inspections.
2) Bridge inspection by omnidirectional camera elevation

inspection system

The lattice points of the sway bracing lower chords can
only be approached using special elevation techniques.
Therefore, a device that allows the omnidirectional camera to
be raised and lowered to any height was developed, and it is
used to inspection of the lattice points of the lower string
members of the sway bracing. This device consists of a 360°
camera attached to the end of a telescopic metal fixture with
a special pulley, and was developed as a technology that can
replace the close-up visual inspection.

(This  information was provided by Metropolitan
Expressway)
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Photo 5 Omnidirectional camera elevation inspection system
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Overseas Project

Opening ceremony for the suspension bridge over
the Danube in Braila, Romania

Construction of the suspension bridge has now completed in
Braila, in the eastern part of Romania. As previously
introduced in Newsletter No. 73 (July 2018), No. 83 (January
2021) and No. 87 (February 2022), the construction of the
bridge was started in December 2018, and 5 years later, on
July 6th, 2023, the opening ceremony was held for 11 km long
national road including the suspension bridge, and it was
opened to traffic in the evening of the same day.

Many VIPs were invited for the opening ceremony such as
the President, the Prime Minister and the Minister of
Transport and Infrastructure of Romania, Ambassador
Extraordinary and Plenipotentiary of Japan to Romania, Vice
State Secretary of Infrastructure and Transport in Italy, as
well as Parliamentary Vice-Minister for Foreign Affairs
Yuumi Yoshikawa.

This road is expected to strengthen the infrastructure of
eastern Romania, secure a lifeline in emergency on both sides
of the Danube River, and improve the economic development
of the surrounding region by strengthening logistics.

Prior to the opening to traffic, in June 2023, a series of the
load tests was conducted on the bridge to confirm the
appropriateness of the design and the construction.

Currently, construction of the remaining 13km of road is
ongoing in parallel with dismantling of the tower cranes and
the other temporary structures with targeted for the end of
2023. Considering safety of public, all the traffic on the
bridge is closed on weekday nights (21:00-6:00) for about 4
months.

(This information was provided by IHI Infrastructure
Systems Co., Ltd.)
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International Conference
11th New York City Bridge Conference

The 11th New York City Bridge Conference (NYCBC) was
held in New York from August 21st to 22nd, 2023.

Engineers, operators, designers, researchers and contractors
about bridges attended NYCBC. NYCBC consisted of
keynote sessions and technical sessions. Themes of keynote
sessions were about strategies for Bridge Maintenance and
Risk-Based Analysis.

Mr. Sakamoto, Long-span Bridge Engineering Center,
presented “Seismic retrofit of the Seto-Ohashi Bridges
carrying highway and railway traffic”.

Before NYCBC, Bridge Tour was held. And after NYCBC,
workshop of Bridge Operators was held. During NYCBC,
members of HSBE attended NYCBC spent very worthwhile
time.

Asia Australasia Road Conference 2023
(Indonesia)

Asia Australasia Road Conference 2023, hosted by The
Road Engineering Association of Asia Australasia (REAAA),
was held in Labuan Bajo, Indonesia from August 23rd to 27th,
2023. Activities such as Technical Session, Business Forum
and Exhibition were conducted. Besides, alongside the
conference, 120th REAAA Council Meeting and 24th Young
Engineers and Professionals (YEP) Meeting were carried out.

A paper titled “Repair and Maintenance for Concrete slab of
Anchorage of the Ohnaruto Bridge with Cathodic Protection”
was presented by Mr. Kobayashi, Long-span Bridge
Engineering Center, Honshu-Shikoku Bridge Expressway in
technical session. He also attended to YEP meeting as a

Japanese YEP member.
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Photo 9 Asia Australasia Road Conference 2023
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