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Information from HSBE
The Akashi Kaikyo Bridge: Verification of
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(Photo.1 A cable during construction)

rustproof on the cables by the Dry Air Injec-

tion System
Total weight of the main cables was minimized by

adopting high-strength galvanized steel wires at the
Akashi Kaikyo Bridge (AKB). In this case, the wires
have to be protected adequately then an innovative ca-
ble protection method called the Dry Air Injection Sys-
tem (DAIS) was developed. Dry air has been injected
among wires in the cables and existed water and mois-
ture have been removed. The DAIS has applied at the
AKB as the first case in the world. Since the opening
of the AKB in 1998, the condition of the cables has
been monitored and an internal inspection was carried
out on the occasion of ten-year operation.
Operating condition of the cables

Airtight cover consists of wire wrapping and rubber
wrapping. And for inside cables, an operating level of
relative humidity (RH) is set at below 40 percents
while 60 percents of RH is the critical value to start
corrosion of galvanized wire. The cables of AKB were
evaluated to be a perfect dried condition through about
150 days of the DAIS operation. However the moni-
toring data showed the RH was often exceeded more
than 40 percent in summer season. Therefore dehu-
midification machines were improved to re-use of dis-
carded dry air. Since this improvement, an operating
level i.e. 40 percents RH has been kept along the whole
cables.

Results of the internal inspection of the cable

A location of the inspection was selected at an outlet
cover at the center of the center span. An about two-
meter portion was observed by inserting small metal
edges. Results were: - first, there were no water, and
the section was completely in dry condition. Second,
white rust was observed among the outer wires, and the
metal luster was found when the white rust was re-
moved. On the internal wires, many parts have the
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(Photo.2 A internal inspection of a cable of AKB)
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(Fig.2: Long—term reduction/variation of bolt tensions)
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metal luster although some white rust existed. Observed
white rust was nearly same condition at the time of con-
struction and the progress of rust was very slow. Through
this inspection, rust protection by the DAIS was verified
to be highly effective.

Management for Cable Band Bolts on Sus-
pension Bridges during Operation

Cable bands are installed and tightened on main ca-
bles of suspension bridges by band bolts (Fig.1). Origi-
nally, the band bolts are designed on assumption of 30%
reduction from initial bolt tensions in order to ensure the
slip safety factor of 3.0. However, the actual bolt ten-
sions often reduced to more than 30% with variation
after completion (Fig.2).

In order to reduce the maintenance cost of 28 thou-
sand cable band bolts on the 10 suspension bridges of
Honshu-Shikoku Bridges, the various studies, including
the creep tests of galvanized steel wires for main cables,
were conducted. The studies clarified that 1) the creep
displacement and re-arrangement of galvanized steel
wires play an important role in reduction of bolt ten-
sions, 2) the existing suspender tensions and the varia-
tion of existing bolt tensions in operation shall be con-
sidered.

In case study of a suspension bridge, completed in
1988, the draft criteria for cable band (average
plus/minus standard deviation) was proposed and the
slip safety was verified, considering the time-dependent
variation of the bolt tensions during operation (Fig.3).
The other suspension bridges are scheduled for checking
the slip safety of cable bands by the same draft criteria
in the near future.
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HSBE signed the MOU with KEC
HSBE singed the Memorandum of Understanding
(MOU) for mutually beneficial relationship with Korea
Expressway Corporation (KEC) on May 8, 2009.
KEC is a highway public corporation which con-
structs and operates expressways all over Korea, and
presently KEC is managing expressways of 3,447km
long in 26 lines and two long-span bridges.
The signing ceremony for MOU was held at the Bridge
Exhibition Center, and both Mr. Kang Jai-soo, Execu-
tive Managing Director of KEC, and Mr. Nakamura,
Managing Director of HSBE, signed on the MOU.

The fields of the mutual relationship cover all over
toll-road business, including long-span bridge design,
construction and maintenance. The related activities,
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such as exchange of technical information, mutual
technical visit and holding technical meeting, will be
conducted by mutual consents.

Both HSBE and KEC are maintaining long-span
bridges and operating expressways, and are responsi-
ble for making efforts to improve their technologies
for drivers to use expressways safely, easily and com-
fortably. Although the activities according to the MOU
is discussed in the future, one of the activities is to ex-
change technical information on long-span bridges.

HSBE would like to intend to promote technical in-
formation exchange to improve its own technology and
contribute to international cooperation through taking
the opportunity of the signing MOU.

Project Information in Japan
Takashima-Hizen Bridge was opened

The construction works of Takashima-Hizen Bridge
have been executed by Saga Prefecture and Nagasaki
Prefecture together to promote regional industry, en-
hance tourism development and encourage human in-
teraction (see Newsletter No.14, 23 and 33). The
bridge was opened to traffic on Aprll 18, 2009 (Photo .

4).

The Takashima-Hizen Line of the prefectural high-
way including the bridge (5.1km) is toll-free along the
line and is expected to be widely used by the residents
of Takashima Island and visitors. The roadside station
"Takarajima" located at the foot of the bridge was also
completed on the day before the opening of the bridge
and is expected to contribute to the industrial and tour-
ism development of the Matsuura and Takashima re-
gion along with the bridge.

The specifications of the bridge are summarized as
follows.

Project body: Nagasaki Pref. and Saga Pref.

Construction period: From fiscal 1998 to 2009

Bridge type: Five-span continuous steel cable-stayed
bridge

Live load: Design live load for the Takashima-Hizen
Bridge

Span arrangement: 75m+145m+400m+145m+75m

Number of lanes: Two traffic lanes (3.00mx2) and a
pedestrian lane (2.00m)

Design speed: 50km/h

Girder type: Inverted trapezoidal box girder

Cable arrangement: Multi-fun type, 2 planesx9 cables
(site-fabricated)
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Towers: Inverted Y-shaped (diamond-shaped) RC tow-
ers

(Tourist information for Takashima)

Takashima was an isolated island in Imari Bay lo-
cated in the north of Nagasaki Prefecture. It has an
area of 17.1km?. The island occupies a part of Genkai
Seminational Park, and sunken Mongolia’s ships
which were used during Mongol invasions of Japan
still lie on the seabed of the bay. Some of the ships
were salvaged, and are now exhibited in Matsuura City
Takashima Natural History Museum. Furthermore, a
Mongolian village was founded to deepen the friend-
ship with Mongolia 700 years after the invasion. Ta-
kashima is also well known for farmed balloon fish,
and we can enjoy excellent fugu cuisines there.

(This information is provided by Tabira Construction
Office, Nagasaki Prefecture.)

International Conference
Fifth Symposium on Strait Crossings

The fifth symposium on Strait Crossings was held in
Trondheim, Norway from June 21 through 24, 2009.
The symposium was organized by the Norwegian
University of Science and Technology, and supported
by the Norwegian Public Roads Administration.

190 researchers/engineers participated in this sympo-
sium from 25 countries. Keynote speakers in 2 ple-
nary sessions and general speakers in 16 technical ses-
sions made 84 presentations and discussed major as-
pects on the strait crossings, subsea tunnels, immersed
tunnels, bridges, maintenance and operation, etc.

From Japan, 6 researchers/engineers participated in
this symposium. From the Honshu-Shikoku Bridge
Expressway Company Limited, Dr. Ikuo Yamada, the
leader of Inspection and Structural Engineering Group,
Long-span Bridge Engineering Center, made a presen-
tation entitled “Practical Management for Cable Band
Bolts on Suspension Bridges during Operation.”
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