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Commencement of work for Promenade over Whirlpool
(Ohnaruto Bridge)

Promenade over Whirlpool is a pedestrian walk to be installed inside
the truss of Ohnaruto Br. for tourists to walk through and to enjoy both
excellence of the bridge engineering as well as magnificent view of the
tidal whirlpool of the Naruto Straits, which has been designated as one
of the national landmark. Currently, Honshu-Shikoku Bridge Authority
(HSBA) is constructing the promenade based on an trust agreement
with Tokushima Prefecture which is the project body of the promenade,
and the scheduled completion date is the end of March 2000.

The promenade consists of a gallery extending 450 m from the
Naruto-side anchorage toward the straits (about 130 m beyond the main
tower) and an observation deck (see the figure) which will have a glass
floor through which people can look down the sea surface and whirlpools.
Also inside the anchorage will be an entrance, a waiting room with
space for display,etc. A small pedestrian bridge is going to connect the
entrance and an approaching road.

Aerodynamic stability of the Ohnaruto Bridge provided with this
promenade against storm was carefully checked through wind tunnel
tests. The construction work is roughly divided into 3 jobs: fabrication
and erection of the gallery and the observation deck, the same jobs for
the connecting bridge and interior work. The photograph shows how

installation of a girder for the gallery is going on with a help of

longitudinally handling equipment.

Perspective of the promenade

Installation of girder for the gallery



New system at the Kurushima-Kaikyo Bridge

Corrosion Protection System for Cables

The conventional anti-corrosion method for the main cables of previous
suspension bridges is such a system composed of  zinc galvanization of
cable wires, and  obstruction of seepage of rain water into the cables
with paste applied to the cables and with wrapping as well as painting
over the wrapping. In this, the wrapping is made of zinc-galvanized circu-
lar wire having the diameter of 4 mm.

However, survey on existing suspension bridges of HSBA revealed that
prevention of seepage of water was insufficient, and water and some rust
on the wires were found. Although the rusts were scattered for entire
length of the cables, their development was restricted within the surface
area and deep penetration was not found. It was also discovered that
relative humidity inside the cables was kept constantly high despite
variance of the humidity of ambient air. These facts led HSBA to conduct
a research to develop a new corrosion protection method.

At first, it was concluded that the wires did not rust when no water was
inside the cable and that the rust was generated when the water existed
no matter what paste was used. From the practical viewpoint, it would be
impossible to protect the entire length of the cables from penetrating wa-
ter for long period. It was thus concluded that the inside air of cables be
dried, by some means and basic idea that anti-corrosion by flowing
dehumidified air was established.

Prevention of corrosion of steel by dehumidified air was carefully devel-
oped, because it was first trial to let dehumidified air flow along main ca-
bles which are long and composed of many steel wires. Various tests and
investigation were thus conducted on existing actual Honshu-Shikoku
suspension bridges as well as cable models to confirm the feasibility of
this idea and to establish optimum specification of the real work. From
these tests, the following conclusions were obtained;

the cable can be dried by the air even injected from its surface, and
corrosion of the wires can be thus prevented,  the relative humidity of
60 % is acceptable , a section up to about 140 m from one injection
point can be effectively dried,  the air and water tightness of the cable
must be improved, presence of the paste has no signification on per-
formance of anti-corrosion when the cable is dried, and salt particles
can be eliminated with filter system.

HSBA, therefore, has decided that the main cables of existing as well as
new bridges are to be protected with this new method. It is important for
this new method to raise the air and water tightness of the wrapping,
which is secured in existing bridges by plugging portions around the cable
bands, in the Akashi-kaikyo Bridge by adding rubber-wrapping over the
wire-wrapping, and in the Kurushima-Kaikyo Bridges by applying new
wrap ping wire whose cross section is s-shaped. The photograph shows a

part of this new system installed at the Kurushima-Kaikyo Bridge.
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Long-span Bridge Projects

Presenet situation of Connecting Bridge to New
Kita-Kyushu Airport, JAPAN

The New Kita-Kyushu Airport is under construction on a
man-made island with the area of 370 h.a. at 2 km off
Subo-Nada of the Seto-inland Sea, and the airport with the
scheduled opening of October of 2005 aims to improve
accessibility of about 2 million people in the region to air
service that has been scured with obsolete current Kita-
Kyushu Airport. In order to link this new airport with the

370

main land of Kyushu, a new highway with 7.8 km in the
total length including the bridge which is measured 2.1 km
is also being constructed.

The bridge over the sea is for 4-lane and a side pedestri-
an walk with the width of 3 m, and the main structure is a
balanced-type steel arch bridge with mono-arch-rib, in
which the rib shape is unique; the arch-rib is single over
deck portion while it is separated into two ribs beneath the
deck. This design was decided to raise monumental im-
pression as well as economy of the work. The piers are RC
structures with Y-shaped figure, and their octagonal cross
section shows conformity with the superstructure. The
foundation is cofferdam type steel pipe sheet pile founda-
tion. Aerodynamic stability was checked through wind
tunnel test with 1/50 model.

So far, 6 substructures were completed by March of 1999,
and sheet piling work at the site as well as assembling
superstructure in a factory are under way. When the work
progresses smoothly, erection of the pre-assembled bridge

10 section with a floating crane will start in this fall.



Perspective of connecting bridge to New Kita-Kyushu Airport
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General view of connecting bridge to New Kita-Kyushu Airport
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Closure of ®eresund Link, DENMARK and SWEDEN

The & eresund Link, which is now under construction by
both Denmark and Sweden, is to connect both countries
over the @ eresund Straits with 4-lane highway and dual
truck railway, and the final block of the girder consisting
this link was just placed on August 14 in the presence of the
Crown Prince of Denmark and the Crown Princess of
Sweden. The link is a part of the ambitious Scandinavia
Link Project, which ties the Scandinavia Peninsula with
the Jutland Peninsula via the Great Belt Link as well as
the Little Belt Link that have been already put into service.
The agreement for the project was signed by both countries
in March of 1991; actual construction work started in the
end of 1994, and the opening is scheduled on July 1 of 2000.

The project has an approximate total length of 16 km,
which is divided into an immersed tube tunnel for 3.5 km
in Denmark side, a man-made island for 4 km at the center
of the route and a series of bridges for 8 km in Sweden side.
The bridges for highway-railway combined use are com-
posed of the high bridge, which is a truss-stiffened cable-st-
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ayed bridge with a main span of 490 m as well as enough
clearance beneath the girder, and the low level bridges
which are steel trusses. On the bridges, the highway goes
at the upper deck while the railway runs through inside
the trusses. The high level bridge will be the world's
longest span of dual purpose cable-stayed bridge, over-
taking the previous record holder of the Seto-Ohashi
Bridges in Japan with 420 m, and its main towers reach-
ing 204 m above the sea level are made of reinforced con-
crete.

The truss members were manufactured in Spain, assem-
bled into girder blocks at a yard in Malmo which is a
bridgehead city in Sweden, and then the blocks were
transported and erected with 'Svanen" which was a float-
ing crane with a pay load of 8700 ton and had been used in
the Great Belt Project as well.
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General view of high bridge

Prime time for construction of Young ong Grand Bridge,
KOREA

Now in Korea, a new international airport for the capital
city of Seoul
ong off the coast of Seoul with scheduled opening of Janury
1 0f 2001. The Young ong Grand Bridge will link the airport
and the main land over 4 km width of water, and is com-
posed of a main bridge with a total and main span length of
550 m and 300 m, respectively, as well as both-side g-
proach bridges with a length of 1980 m and 1890 m each.

All the bridges are double-deck structure, whose upper
deck is for 6-lane expressway while the lower deck is for
dual truck railway and 4-lane expressway.

been constructed on the Island of Young
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Cats-walk installation of Young ong Grand Bridge
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Characteristics of the main bridge are;  the bridge is a
self-anchored suspension bridge having no anchorages at
both ends; the separation of two main cables is reduced
at the tower tops and widened up to the width of deck at
the span center and both ends; and  the sag/span ratio is
set 1/5, a large value, so that the compressive force intro-
duced into the girder from the main cables may be small.
The main steel tower has diamond shape,and also cables
and suspenders make the form of the roof of the Korean
traditional local house. Because of the structural system
being self-anchored, the girder was at first erected on
scaffolding and then the main cables are to be placed,
which is an opposite procedure to construction method of
ordinary suspension bridges.

The maximum water depth at the site is 27.7 m, and the
foundation type is pneumatic caisson for the main tower
piers of main bridge and cast-in-situ piles with cofferdams
by steel pipe sheet piles for other piers. The construction
stage is now that girder as well as foundation work and
erection of the towers and girder on scaffolding have been
finished and erection of the main cables will soon begin.
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General view of Young ong Grand Bridge

International Symposium

International Conference on Wind Engineering (ICWE)

10th International Conference on Wind Engineering was
held at Copenhagen in Denmark from June 21 to 24, and
Dr. Furuya, a manager in Long-span Bridge Engineering
Center of H.S.B.A. attended to make a presentation about
measurement and analysis on spatial correlation of natural
wind at the Akashi-Kaikyo Bridge and Ohnaruto Bridge.
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The conclusion of his presentation is that some possibility
exists to reduce wind load intensity for design of long-span
bridges by considering the actual spatial correlation.

About 350 participants from 40 countries took part in
the conference which had been held in every 4 years. The
ICWE is the most authorative international meeting on
wind engineering, which covers such wide area as aerody-
namic stability of long-span bridges, pure fluid mechanics,
atmospheric movement, wind climate of each region, wind
loading to high-rise and low-rise buildings, diffusion of
exhaust, sand particles movement by wind, research
method with wind tunnel and so on. Its history goes back
to 1963, and the 3rd conference was held in Tokyo in 1971.

It is Professor Davenport from Canada, being said to be
only one continuous participant from the first meeting,
who has contributed himself to establish and grow ICWE,
and he as well as his wife showed up in high-spirited man-
ner. He has studied influence of natural gusty wind on
determination of design wind load and led establishment of
wind resistant design method of long-span bridges.

The 3rd International Symposium on Cable Dynamics

The 3rd International Symposium on Cable Dynamics
was held at Trondheim in Norway, third largest city in the
country, from August 16 to 19, to which M . Agata: Execu-
tive Director and Mr. Yoshikawa: a manager of Third Op-
eration Bureau, of HSBA participated.

This symposium has dealt with wide variety of engi-
neering related various cables such as for suspension or
cable-stayed bridges, electric power lines, ships or off-shore
structures and so on. And, the central topic this time is
suppression of oscillation of cables, to which Professor
Matsumoto from Kyoto University and Professor Fujino
from the University of Tokyo play a leading role as mem-
bers of advisory committee. About 81 people from 17 coun-
tries attended, and relating to HSBA, mechanism and
suppression method for vibration observed in suspenders of
the Akashi-Kaikyo Bridge (see Newsletter No.1) was te-
ported.

The first symposium was held in Belgium in 1995, and
the second one was in Tokyo in 1997.

Urgent report on Turkish long span bridges under
Turkish Great Earthquake

Great earthquake Magnitude 7.8 in Richter scale occurred
at north-west of Turkey in 3 AM. August 17", 1999. In-
dustrial city Izmit (110km east to Istanbul, population
500 thousands ) and surrounding cities were seriously da-
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maged.

This earthquake took place at west side of the North
Anatolian Fault Zone which is one of the largest active
fault in the Middle East area and crosses the northern side
of Turkey from east to west. Several great earthquakes
have been recorded along there in the past time.

There are no damages for the First Bosporus Bridge (2-
hinged single spanned suspension bridge,231m+1074m+
+255m) and the 2" Bosporus bridge (2-hinged single
spanned suspension bridge,210m+1090m+210m) which
was constructed by Japanese aid.

The damage for highway system was over-bridge cor-
ruption at East side of Izmit-Ankara line, but the highway
was opened for traffic by one-way operation after 2days
hours emergency rehabilitaion.

(reported from Mr.Hoashi : JICA expert for Turkish Gov-
ernment dispatched from HSBA)

ENR selected two Honshu-Shikoku Bridges into the
125 Top Projects

ENR (Engineering News Record, 26" July 1999) selected
the world largest suspension bridge Akashi-Kaikyo Bridge
(opened 1998) and the world largest cable-stayed bridge
Tatara Bridge (opened 1999) from Honshu-Shikoku Bridge
Project into the world 125 top projects on the 125 year
The selected bridges
beside HSBA's were 17 bridges as the George Washington
Bridge (1931), the Golden Gate Bridge (1937) ,etc.

Outside bridge section, the selected projects were the
Statue of Liberty, the Eiffel Tower, the Hoover Dam and
the Kennedy Space Flight Center,etc. And again the world
recognizes Honshu-Shikoku Bridges' high technology.

anniversary of ENR first issue.

Please give your comment or question to us.
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