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Activity of HSBE

rA study on the quantitative deterioration

evaluation of the coating system on steel bridges
using the near—infrared camera

A collaborative study on the quantitative deterioration
evaluation of the coating system on steel bridges using the
near-infrared camera are conducted with Prof. Sakagami at
Graduate School of Engineering, Kobe University.

High durability coating system is applied for the coating
of Honshu-Shikoku Bridges to protect steel members from
severe corrosive environment. This coating system consists
of base layer of zinc-rich paint that has a strong corrosion
protection performance, under and intermediate layers of
epoxy resin paint, and top layer of highly weather-resistant
paint (Fig.1).

In the repainting works of Honshu-Shikoku Bridges,
only top and intermediate layers are repainted before under
layers are exposed based on the preventive maintenance
policy. In order to make more effective repainting schedule,
we need the investigation on the residual thickness of top
layer and the exposure of intermediate layer, which is
difficult by visual observation.

In this study, investigations focused on the difference of
the spectral characteristics in the near-infrared area between
the top layer and the intermediate layer were made using the
near-infrared camera [InGaAs-sensor, Spectral Range
0.9-1.7um]. As shown in a representative image [Spectral
Range 1.4-1.7um (through Longwave-Pass filter (LP))] of a
member of Ohmishima Bridge (Fig.2), it was found that the
luminance is brighter at the exposed intermediate layer, and
the thicker the top layer is, the darker the luminance is.

For the further study, experiments focused on the
difference of the spectral characteristics among various
kinds of paints and so on are going to be conducted with the
aim of developing quantitative deterioration evaluation
method of the coating system.

B-1  BREEALAR & BB L hAR
Fig.1 High durability coating system and
Deterioration prediction curve
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Fig.2 Images of an arch-rib of Ohmishima Bridge
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Replacement of road deck bearings

@ T AHTEIKH

Replacement of truss girder bearings

HVa30P (F)
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Fig. 3 Outline of Seismic Retrofit

Activity of HSBE

rSeismic Retrofit Work of truss portion of

Hitsuishijima Viaduct

Seismic retrofit work of the Seto-Ohashi Bridges,
highway-railway combined bridges, started in 2014. The
truss portion of the Hitsuishijima Viaduct is single-span
steel truss bridge with a total length of 101m and adjacent to
the Hitsuishijima Bridge and the prestressed concrete
viaduct portion. The seismic retrofit work of this truss
bridge was completed in November, 2018.

As the seismic retrofit method of this bridge, the
replacement of truss girder bearings by isolation bearings
and replacement of some road deck bearings were selected
in order to minimize work over the rail lines (Fig.3). The
scale of the replace work of bearings in highway-railway
combined bridge is the largest ever.

After some members of the truss girder were reinforced
for jack up, current four truss girder bearings were replaced
with isolation bearings (Photo 1, 2, 3). In addition, eight
road deck bearings above HVa30P were replaced (Photo 4).

Seismic retrofit works of the Seto-Ohashi Bridges will
be finished by March, 2021.

#-1  REIUKERESRIE(HVa30P)
Table-1 Design Condition of isolation Bearing (HVa30P)
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. 16,550 kN
Total Reaction Force
SLRTERT) 10,320 kN
Dead Load

BEARATS (I~ 2BED)
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Horizontal Force in Longitudinal Direction
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Horizontal Force in Transverse Direction

2,000 ~ 3,348 kN
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) ) ; o + 41 mm
Maximum Displacement in Transverse Direction
SmaE 14.27 kN/mm
Equivalent Stiffness
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Equivalent Damping Ratio
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Photo 1 Truss Girder Bearing Photo 2 Truss Girder Bearing Photo 3 Truss Girder Bearing
Before Replacing (HVa30P) in Replacing (HB1P) After Replacing (HVa30P)
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BH-4 JEEMISUKGHE) « SW1
Photo 4 Road Deck Bearing
After Replacing (SW1)
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Overseas Project

Introduction of Cable Dehumidification System to
Matadi Bridge and Its Technology Transfer

The Matadi Bridge is a stiffened truss girder suspension
bridge with three continuous spans with total length of 722m
completed in 1983 by Japanese ODA (official development
assistance) loan at Matadi located in the lower Congo River,
Democratic Republic of the Congo. Construction of the
bridge greatly contributed to the development of the
construction  technology required for the Japanese
suspension bridges such as Honshu-Shikoku Bridges.

Because the bridge has been maintained carefully by the
Organization for Equipment of Banana-Kinshasa (OEBK)
since the opening, condition of the bridge is fare. However,
after 30 years of service, breakage of the main cable wires
by corrosion was concerned. In order to prolong its service
life by reducing the relative humidity inside of the main
cable, dehumidification system for the main cables and
anchorages were introduced as Japanese ODA grant. The
system was completed in March 2017.

In the system for the main cable, dry air is generated by
the dry air generation units located in the lower horizontal
struts of the main tower, sent through the pipes, and injected
into main cables through eight injection units installed on
the cables. On the other hand, in the system for the
anchorage, dry air generation units are installed inside of
anchorage and the whole anchorage chambers are
dehumidified.

Technology transfer such as operation and maintenance
of the system to the OEBK staff was a part of the project.
Training by Japanese instructors was conducted for three
months on site. Since the staff were familiar with the
maintenance of the bridge, they understood the procedure
easily and the operation of the new system started smoothly.

Transmission of the technology over generations in
OEBK was highly appreciated. The project of the bridge
was showcased as a success case of Japanese ODA in
TICADS in 2016.

(This information is provided by IHI Infrastructure Systems
Co., Ltd.)
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Dry air injection system Pipe Injection Unit
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Fig. 4 Cable dehumidification system
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Q:oue of sete-Ohishi Bridges
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Photo 6 Presentation from HSBE at IABSE
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International Conference
40th IABSE Symposium

The 40th International Association for Bridge and
Structural Engineering (IABSE) Symposium was held in
Nantes, France, from September 19th to 21st, 2018. In this
symposium, about 300 papers themed on “Tomorrow’s
megastructures” were presented.

The IABSE was established
accordance with the Swiss Civil Law.

Mr. Machida, Long-span Bridge Engineering
Center from HSBE, made a presentation on
“Re-evaluation on aerodynamic stability of
Seto-Ohashi Bridges”. Evaluation result of the
aerodynamic stability of the bridges with the closed
gratings on the road deck by three-dimensional
flutter analysis in order to improve the
maintainability of the bridges was presented in the
presentation.

in 1929 in

10th International Cable Supported Bridge
Operators’ conference (ICSBOG2018)

The 10th International Cable Supported Bridge
Operators” Conference was held in Nantong, China on
October 17-19, 2018. The Conference has been held in
U.S.A., Japan, Denmark, China, UK and Canada
starting with the first conference in 1991.

Approximately 200 operators and engineers from
11 countries participated in this conference, and
approximately 40 presentations were made. Many
topics, such as asset management, inspection
technique, monitoring etc., were discussed.

Mzr. Shindo, Shimanami Onomichi operation
center, Mr. Kagawa, Sakaide operation center, and
Mr. Hongo, Long-span Bridge Engineering Center
from HSBE presented “Improvement of access
equipment on girders of Honshu Shikoku Bridges”,
“Seismic Retrofit Design and Work of Cable
Supported Bridges in the Seto-Ohashi Bridges”, and
“Progress of Repainting and Efforts for Cost
Reduction of Seto-Ohashi Bridges”, respectively.

Technical tour was held at Sutong Bridge and its
exhibition hall during the conference.

The next conference will be held in USA, 2020.
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Photo 7 Presentation from HSBE at ICSBOC
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