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Akinada Bridge open for traffic

The Akinada Bridge was opened for traffic on January 18,
2000. This bridge is a 3-span 2-hinged suspension bridge
whose total length and main span length are 1175m and
750m, respectively. 8 years construction work from the
ground breaking in 1992 was finished without any accidents.
Observed traffic volume in January was 4600 vehicles/day in
average, which is larger than the estimated volume
(2400/day). The toll fee for regular vehicle is ¥700 and free
for pedestrian and bicycle.

The vortex-induced oscillation of long suspender ropes was
observed at the wind speed around 5 m/s from the beginning
of girder erection. This is because parallel wire strands
covered with polyethylene tubes were used for suspender
ropes. Smooth surface and perfect round shape of this type of
rope was considered to be reason of oscillation. Very small
structural damping (logarithmic decrement is almost 0.002)
also can be a cause of the vibration. Same type of ropes were
used in our Akashi-Kaikyo Bridge and Kurushima-Kaikyo
Bridges too. And this type of oscillation was also observed at
the bridges, and the countermeasures have been taken.
Though the amplitude of vibration observed at the Akinada
Bridge is 1 cm at maximum, which was considered not to
cause any fatigue damage, damping device using high
damping rubber were installed to mitigate possible fear of
pedestrians. The rubber of damping devices were set at low
position, near road surface in order to make them looking
smart.

A bridge vibration test was conducted before opening of
the bridge. Main purpose is to survey horizontal vibrational
performance, because measure data of this item was scarce.
The observed structural damping was more than 0.08
(logarithmic decrement), which is larger than the value used
in the design.

(Report from Hiroshima Prefectural Road Corporation,
Akinada Bridge Construction Office)

Damping devices for
suspenders




Airport Bridge (tentative name) at Hiroshima

Central Flight Road

Hiroshima Central Flight Road is a high standard re-

gional arterial road planned by Hiroshima Prefecture.

The road will connect Kouchi 1.C. on the Sanyo Express-

1 3 way and the Hiroshima Airport as well as the Chugoku

Transverse Expressway named Onomichi-Matsue Line,

and its length is 30 km. Its standard is a full access con-

trolled highway with 4-lanes. The construction work for

10 km section from the origin has been under way since
1992.

The Airport Bridge is a main structure of this road and
will span over the Numata River Gorge, and it is the
longest span upper deck style braced rib steel arch bridge
(380 m) in Japan. The bridge will cross over 180 m high
above the river. The aerodynamic stability for completion
and erection stage was confirmed in wind tunnel test by
using 1/200 full span model. Concluded countermeasures
for columns against vortex-induced oscillation are
stiffening them and attaching cover plates as well as
T.M.D.s (Tuned Mass Dampers), because the columns are
found not stable in the wind tunnel test. And the atmos-
pheric corrosion resistant steel will be used because of
possible difficulty of the maintenance in case of repaint-
ing.

The caisson type pile is adopted for foundations located
in steep slope. The concrete for arch abut whose volume
is 25,000 m? will be made from low heat cement, and pre-
cooling with liquefied nitrogen will be used in the summer
season to reduce the hydration heat of the fresh concrete.
Also, highly workable concrete will be adopted for the
piers because of multi layer arrangement of reinforcing
bars.

A main characteristics governed by the site terrain is
that temporary construction facilities, such as platforms
for securing work space and 2 inclines for material trans-
portation, shares about 20 % of the total cost. The planned
incline system will carry 40 tons pay load with 60 m/min.
lift speed, which will be the fastest one as for that size in
Japan.

Progress of the construction is at stage of the tempo-
rary facility installation and the excavation at both sides
of the river.

The construction work is going on aiming 2-lanes ten-
tative opening for traffic in the fiscal year of 2007.

(Report from Hiroshima Pref. Airport Area Improve-
ment Office)
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Information from H.S.B.A.

Electro Deposit Protection work for skin

plate of steel caisson

The underwater foundations of the the Seto-Ohashi
Bridges were constructed by the Laying- down cais-
son method, in which steel caissons were used as
form for underwater concrete by the pre-packed
method.

In the steel caissons, more than 20 years after set-
tlement, many corrosion holes, which are local corro-
sion on the skin plates are found in the severe mari-
time environment, though the steel caissons were not
designed as structural members. The anti-corrosion
countermeasure called “Electro Deposit Protection”
was adopted to the steel caisson for the purpose of in-
creasing soundness of the long span bridge founda-
tions.

The electro deposit protection method depends on
the theory of electronic cell, that the carbonic calcium
and the hydroxide magnesium are generated by low
voltage current from the calcium ion and the magnesi-
um ion both dissolved in the seawater.

A ssite test from 1994 to 1999 was done to confirm ef-
fectiveness of the method and to establish basic speci-
fication to the huge undersea structures placed in the
rapid tidal current area. Based on the test results,
the anode, power source and support frame which are
the devices for “Electro Deposit Protection” have been
installed at 3P of the Hitsuishi-jima Bridge.

It is expected in 2 years that a thin film created by
this method will cover the surface of the steel caisson
and protect it from the farther corrosion.
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Oversea's Information

The Young ong Grand Bridge (Korea) main cable

erection finished
The Youngjong Grand Bridge, mentioned in our News
Letter NO.2, is now in the stage of completion of the main
cable erection.

The erection method of the main cable is Air Spinning
method (called as AS method) which can reduce the an-
choring space. The main cable consists of 14 strands with
480 wires having diameter of 5.1 mm. The first wire
spinning ceremony was held at 30" September 1999, and
the AS work started on 5™ October was continued to 25™
December (80 days).

A method to adjust wire sag was used in the bridge,
because the wire tension was low (300 KN/wire). Wire was
erected by a hauling system with a 2-wire gutter spinning
wheel, considering the bridge size. It was easy to arrange
and move the erection facility during the work, because
the deck was already in place, as this bridge was self-
anchored suspension bridge type.

Another interesting feature of this bridge is that the
center to center distance of the two main cables varies
longitudinally (close at the tower tops and wide at the
spans), so the side span cables were erected at almost
final shape and the main span cables were placed in
parallel shape. This meant that the AS line horizontally
bent about 8 degree at the tower top and that special
technologies were needed for the hauling line, spinning
wheel, saddle-side rollers, and so on. Special tools for the
wire arrangement into the spray band were also prepared

12 from pre-work test, and they performed well.
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The work shift was very long; namely one party worked
from 7 AM to next 4 AM. This system was worker's
proposal to raise the working efficiency by avoiding the
morning traffic congestion in town. It must be highly
praised that the workers made their effort for AS work
even in severe condition of the temperature falling down
to —10 degrees Celsius in the early morning of the middle
of December.

Now, the construction stage goes to cable squeezing
work, and then the placing cable bands will begin in
February with scheduled completion of the whole cable
work in October 2000. Report from Kobe Steel Ltd

550m

——

Installation of main cable

125m 300m 125m
M : ’
/| 1
AN // T\
A N | A ™N
/rl’// M ﬁii—rﬂ’// | \T‘h\
AN NAVNARVNA N AN

S

General view

I
35m

|
|
ﬁ Wi



11.7km

CIS
1991
2
1997 8
() 1998 1
750
1998 40
1999
11 200
2001 10
2000
50
50
50

Irtysh River Bridge

Japanese Technical support for Irtysh River

Bridge (Kazakstan)

Eastern Kazakstan State Government in the Republic
of Kazakstan is now constructing a suspension bridge,
which is the first one in CIS countries, at Semiparatinsk
over the Irtysh River. The bridge with the approach road
is a replacement of old and deteriorated concrete bridge
and is based on the local residents’ strong requests.

This construction is done with the Japanese loan, whi-
ch is the second yen loan to Kazakstan after its indepen-
dence from old Soviet Union in 1991. The bidding was
held as international open tender, and Ishikawajima Ha-
rima Heavy Industry Co. Ltd. won. In January 1998, IHI
and the government contracted the work. The suspension
bridge which has a center span 750m and approach road
of 11.7km are now being constructed under supervising by
Katahira Engineering Co. Ltd.

The site work started in spring 1998, and the construc-
tion was interrupted during the winter which had the
temperature below —40 degrees centigrade, and it then
resumed in the next spring. The cable work by the AS
method was finished in November 1999, and the girder
work will be scheduled from spring 2000. The target
opening date have been set at autumn 2000 by the client's
strong request in spite of the contract written as “October
2001".

This highway is not only a regional trunk transporta-
tion road but also an international connection between
Russia and China, and is also expected as the main route
to areas of ail field whose development will be realized in
the near future. As such, the project is internationally and
domestically hoped.

A most remarkable point of this bridge is that the des-
ign and the construction work is prepared against cold
winter condition which belongs to the severest in the
world. This bridge is located at northern part of central
Asia, which means high latitude and inland weather, then
lowest temperature drops to —50 degrees centigrade and
the highest one raise up to +50 degrees. Special tech-
nologies and methods are used such as the material speci-
fication for low temperature use and securing the Sharply
values at welding point, pouring and curing the concrete
in low temperature, anti-frost measures for earth struc-

tures or drainage structures and so on.
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As for the asphalt pavement on the deck of the sus-
pension bridge and the road, material characteristic test,
temperature distribution research on the deck plate in
cold weather, the asphalt mixture tests and so on have
been done to pursue opposite targets of anti-rutting in
summer and anti-cracking in winter.

Owner : Republic of Kazakstan, Eastern Kazakstan

State Government
Contractor : Ishikawajima Harima Heavy Industry Co. Ltd
Content : Road construction 11.7 km

11.7km
Main Bridge: center span 750 m single span suspension
750m bridge with 6 lanes (27.3m) as well as pe-
213 225 destrian decks at both sides (2x2.5m)
20,000ton 73,000m” Volume: steel=20,000t, concrete=73,000m?, earthwork=
1,110,000m? 1,110,000m?
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Please give your comment or question to us.
FAX
Honshu- hikoku Bridge Authority
4-1-22 Onoedori , Chuo-ku , Kobe , 651-0088 , Japan
TEL : +481- - - Main
TEL FAX FAX:+81- - -

http://www.hsha.go.jp/
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