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NEWSLETTER on Long-Span Bridges
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Photo-1 Application in Dry Box facility

Information from HSBE

Anticorrosion Measure for splash and tidal
zones of steel caissons

For the 18 underwater foundations of the long-span bridges
such as the Seto-Ohashi Bridges (SOBS), steel caissons were
used. As the anticorrosion measure for the steel caissons,
heavy-duty coating was applied in splash and tidal zones,
which are considered to be under harsh corrosive environ-
ment, for the Akashi Kaikyo Bridge and the bridges built
after it at the construction stage. However, no measure was
taken for the SOBs because the steel caissons were expected
as merely formworks. Since the corrosion progresses on the
steel caissons of the SOBs, which were set in place more
than 30 years ago, application of the anticorrosion measures
were started. Suitable anticorrosion measures were selected
for each part. For the upper portion of the tidal zone, which
is above the mean sea level, and the splash zone, coating
system is applied in the “Dry Box facility” (Photo-1). And
for the tidal zone below the mean sea level, the electrodepo-
sition method or cathodic protection method, effectiveness
of which for underwater portion were verified, are selected.

The Dry Box was applied in order to secure the same envi-
ronment as in air to keep long-term durability, correct all the
rusts and abrasives which are generated during surface
treatment, and protect paint material from spreading into the
sea. Considering workability and economic efficiency, epoxy
resin is used for the under coat and fluorine resin is used for
the top coat to secure durability.

The application of the anticorrosion measure for tidal and
splash zones was started from the Hitsuishi-jima Bridge and
it is underway in the lwakuro-jima Bridge. The applications
will be conducted for the other foundations while verifying
its effectiveness.
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Photo-2 Blasting
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Photo-3 Photomontage of Shin-Tenmon Bridge with
the old bridge on its right.
(View from Oyano-cho, Kamiamakusa city)

Project Information in Japan

Construction of Shin-Tenmon Bridge (a tenta-
tive name) has started

Shin-Tenmon Bridge (a new bridge) is to be con-
structed 100 m north of Tenmon Bridge (an old bridge),
which connects Oyano-machi, Kamiamakusa city and
Misumi-mabhi, Uki city. The new bridge is a part of the
Kumamoto Amakusa Main Road, one of regional
high-standard highways. The bridge is 463 m
steel-concrete composite arch bridge, and it will have the
second longest arch span length of 350 m in Japan behind
the Hiroshima Airport Bridge, which have 380 m arch
span length.

As the bridge is one of the largest arch bridges in Ja-
pan, the technical committee of Shin-Tenmon Bridge
(chairman: Prof. Otsuka of Kyushu Univ.) was estab-
lished. The committee discussed and studied the prelimi-
nary design and detailed design of the bridge along with
the design work. The committee meetings were held
seven times. Wind resistant performance, seismic per-
formance, aesthetic design, economic performance are
mainly discussed and studied. Because of less impact for
environment, high economic performance and good aes-
thetic design, a steel-concrete composite arch type was
selected among a steel-concrete composite arch type, a
steel 3 span continuous truss type and a steel-concrete
composite 3 span continuous extradosed type.

As high technical skill is required to construct the
bridge, the bridge superstructure construction contractor
was selected by the comprehensive evaluation bidding
system with technical proposals. Technical proposals for
construction method, construction quality and less influ-
ence for ship lane were mainly required. As a result,
“Yokokawa - Nippon PS - Yoshida - Yoshinaga Construc-
tion Joint Venture” got the highest evaluation points and
was awarded the contract.

The construction work of abutments of both sides, al-
ready contracted, has been conducted. After the comple-
tion of the abutments in 2014, the construction of the
superstructure will be started. The bridge is scheduled to
be completed in fall of 2017.

(This information is provided by Department of Civil
Engineering, Kumamoto Prefectural Government.)
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Photo-4 Technical Committee of Shin-Tenmon Bridge
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Photo-5 Hardanger Bridge
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Overseas Information
Hardanger Bridoe

The Hardanger Bridge (see Photo-5) is a 2 lane suspen-
sion bridge with lane for bicycles and pedestrians. The
bridge crosses Hardanger Fjord (see Fig.1). The bridge
has a main span of 1310 m and a total length of 1380 m.
The side span length of 70 m is quite small with 25 m in
Bu side and 45 m in Vallavik side. The sailing clearance
under the bridge is 55 m.

The bridge pylon consists of two concrete columns
joined by three cross beams. The cross section of the py-
lon columns are rectangular in shape with each corner
rounded. Inside of one pylon column has a lift, while
inside of the other pylon column has stairs.

The cable for the Hardanger Bridge consists of galva-

nized steel wires. The cable wire has been manufactured
in Doncaster, England, and shipped to Norway in four
deliveries. 120 hangers were made near Lyon in France.
The cables were installed by an aerial-spinning method.
The wires are gathered into 19 strands, each consisting of
528 wires. All the strands are compacted into a circular
cross section. On the outside of the wrapping wire, a re-
inforced tape is applied to protect against moisture and
rain. The cables are dehumidified by dry air injection.
The steel box girder blocks with 15 m in length are con-
nected together into 60-meter-long sections in Shanghai,
China. All sections are transported as a whole to the con-
struction site. Each section is lifted up into position and
fastened to the hangers. Inside of the steel box girder is
dehumidified and the outside of the box girder, except
for the roadway, is spray-galvanized and painted with
three coats of paint.
Hardanger Bridge will be in service in August, 2013. The
total cost of this project is approximately 2,300 milion
NOK. According to conservative estimate of traffic
volume, the fund repayment period is scheduled to be
within 20 years.
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Fig.1 Location of Hardanger Bridge

International Conference
IABSE Conference Rotterdam 2013

International IABSE Conference was held in Rotter-
dam, the Netherlands from 6 to 8 May, 2013 by the
Dutch and Belgian Groups of IABSE. The theme of the
conference is “Assessment, Upgrading and Refurbish-
ment of Infrastructures.”
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Photo-6 IABSE Conference

5?7 IW%%Lﬁ Y
Photo-7 ICSBOC

About 560 participants from 48 countries participated
in the conference. Six keynote speakers and about 260
speakers made presentations. Mr. Ogihara, Director of
Engineering Management and Corrosion Engineering
from HSBE, made a presentation titled “Aged Deteriora-
tion Inspection Results of Suspender Ropes by Main
Flux Method” in the session on Modernisation and Re-
furbishment — More Efficient Processes and Smart
Building.

The 8" International Cable Supported Bridge

Operator’s Conference

The 8" International Cable Supported Bridge Operator’s
Conference was held in Edinburgh, Scotland on June 3-5
2013.

The conference has been held in U.S.A., Japan, Denmark
and China starting with the 1% conference hosted by the New
York State Bridge Authority in 1991. Approximately 200
operators and engineers from 14 countries participated in the
conference, and 57 presentations were made. Many topics,
corrosion protection for cables, monitoring, health evalua-
tion technique and refurbishment etc., were discussed.

Mr. Ogihara, Director of Engineering Management and
Corrosion Engineering Division, and Mr. Takeguchi, Man-
ager for Wind and Earthquake Engineering Division from
HSBE presented “Present Situation of Dry Air Injection
System for Main Cable in Japan”, and “Evaluation of Vibra-
tion Control Devices for the Akashi-Kaikyo Bridge Main
Towers”, respectively.

Site visit was held at Forth Road Bridge and Forth Re-
placement Crossing which was under construction on June 5,
the last day of the conference.

The next conference will be held in Canada, 2016.
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Honshu-Shikoku Bridge Expressway
Company Limited

4-1-22 Onoedori, Chuo-ku, Kobe, 651-0088, Japan
TEL : +81-78-291-1071 FAX: +81-78-291-1087
Long-Span Bridge Engineering Center
http://www.jb-honshi.co.jp/english/index.html
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