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Information from H.S.B.A.
Effects of the Geiyo Earthquake in 2001

A major earthquake (M;y 6.7) occurred in the
southern part of Hiroshima Prefecture at 15:28,
March 24. The epicenter was just 30-40 km west
of the Nishi-Seto Expressway.

Immediately after the earthquake, the Hon-
shu-Shikoku Bridge Authority closed the traffic
to inspect if traffic is safe. As the result, some
failures of center stay cables at the 1st Ku-
rushima Kaikyo Bridge was found out. After
verifying that the failures had no effects on safe
traffic, the traffic was allowed to proceed again.
According to the subsequent detailed inspec-
tion, several damages, such as cracks in pave-
ments, were found out.

Measuring equipment is installed in some of
the Honshu-Shikoku Bridges to grasp the dy-
namic behavior under the influence of earth-
guakes. The peak ground accelerations during
the earthquake were about 150 gal at the 3rd
Kurushima Kaikyo Bridge and about 170 gal at
the Tatara Bridge. Generally, dynamic respons-
es of structures to earthquakes depends on its
natural periods. Dynamic responses to this
earthquake were estimated to be almost same
as their design values in short period regions. In
addition, dynamic responses of the Tatara
Bridge, which are useful for the verification of
assumptions at the design stage, were recorded
as well.

One of the most characteristic damages was
the failure of center stay cables, which connect
between the main cable and the girder at the
center of the bridge and to prevent oscillations
of the girder due to strong winds. In its design,
however, the center stay cable should be broken
at the rod part at the time of strong earthquake,
so that damage would not occur in a main cable,
and the rod part broke as it was designed.

The restoration works were completed at the
end of May.



(Location)

(Ship Collision against a Pier)

(Failure of the Center Stay Rod)

Ship Collision against a Pier (Kita
Bisan-Seto Bridge)

A 199-ton cargo ship collided a pier (3P) of
the Kita Bisan-Seto Bridge, one of the Seto
Ohashi Bridges, at 11:30 PM, March 17, 2001.

The cause of the accident seems to be the
crew's dozing off while auto-navigation cruis-
ing. Since the ship head crashed into steel buf-
fer systems installed at the pier, the accident
caused no fatalities and oil spillage.

The purpose of the buffer systems is to pro-
tect the piers from ship collision and to reduce
the damage to the ship by absorbing the a-
ergy. The systems were developed for the piers
of the Akashi Kaikyo Bridge. Then, they have
been applied to other Honshu Shikoku Bridges
which cross over major navigation routes.

The buffer system is like a honeycomb, made
up of horizontal plates with holes and stiffen-
ers. It is designed to absorb the collision energy
by buckling of the plates and stiffeners.

The damaged buffer systems are currently
under repair. Besides, simulations considering
the conditions at the collision (such as velociti-
es of the ship and tidal current, weight of the
cargoes), the strength of the head and the de-
gree of the damage are being conducted in or-
der to verify that assumptions at the design
stage were proper.
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Information of Projects in Japan

Megami Bridge (Tentative name)

The Megami Bridge, which is crossing over
the port of Nagasaki, is one of the longest ca-
ble-stayed bridges in Japan with a center span
length and a total bridge length of 480 m and
880 m, respectively.

This bridge project was approved in 1991
aiming to reduce the chronic traffic congestion
in urban area and to contribute to the devel-
opment of industry, economy and tourism by
connecting both areas separated by the port.
(Damage of the Buffer System) Two offshore piers are currently being con-
structed. The fabrication and assembly of the
main tower (170m in height) and large girder
blocks in the vicinity of the tower (120m long)
are in progress in accordance with the con-

struction of substructures.

The balancing girder erection method using
inclined and vertical bents will be adopted in
order to minimize the effect on the traffic of
ships and to prevent the occurrence of local
buffeting due to topographic features.

The erection work of superstructures will
start in 2002, and this bridge is scheduled to be
completed in 2005.

The dimensions of this bridge are as follows:
Bridge Type: 3-span continuous cable-stayed

bridge
Span length: 200m+480m+200m
Design Speed: 60km/hr
Number of Lanes: 4 lanes (3.25mx 4)+

2 pedestrians (3.0mx 2)

Clearance: 375m (width), 65m (height)
Tower: H (shape), 170m (height)
Girder: trapezoidal box girder with fairings
Design Wind Speed: V,,=49m/s

(This information and photograph are given
by the Megami Bridge Construction Office,

Jhr Nagasaki Prefecture)
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Long-span Bridge Projects

New Carquinez Bridge Construction has
commenced

The construction of a long-span suspension
bridge construction since the Verrazano Nar-
rows Bridge has been commenced in the United
States.

The bridge crosses over the Carquinez Strait
in the northern part of San Francisco Bay. It is
on the 1-80, the main highway connecting the
San Francisco Bay area and Sacramento, the
capital of California State.

There are two bridges; the northbound
bridge completed in 1958, and southbound
bridge completed in 1927. The new suspension
bridge is to replace the existing southbound
bridge.

Many seismic retrofit works are currently
under implementation in the U.S. Particularly,
numerous numbers of structures that require
retrofit exist around San Francisco Bay areas.
Both existing Carquinez bridges were to be
retrofitted. However, the southbound bridge
was found to be lack of fundamental strength
to be retrofitted. Consequently, Caltrans chose
replacement of the southbound bridge and de-
termined to build the new bridge at 150 mwest
from the center of the both bridges.

The project features are as follows:
1)Provide for three mixed-flow plus one high

occupancy vehicle lane and a Dbicy-

cle/pedestrian lane.

2 Demolish the 1927 bridge

The suspension bridge with mono-box ortho-
tropic deck was selected from the economical
point of view. Principal dimensions and the
general view of the bridge are shown below.

The new bridge construction started in
January 2000, is now under construction of
substructure and is scheduled to be completed
in spring of 2003.

Bridge Type: 3-span continuous suspension
bridge with stiffening orthotropic
box girder

Span length: 147m+728m+181m

Number of Lanes: 4 lanes (3.6mx 4)+

pedestrian (3.0m)

Girder Height: 3.0m

Tower: Hollow RC rigid frame

Weight of Box Girder: 12,800ton

Cable: Air spinning method

F512mm(f 5.00mmx 232x 37st)

This information and photograph are given

by the IHI Corporation
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Ring Road Bridge (Thailand)

- Composite Cahle-Stayed Bridge -

The Ring Road Bridge, organizing a part of
the Bangkok Industrial Ring Road, will connect
between the central area of Bangkok and its
suburb in order to mitigate traffic jams in the
city. The bridge is owned by the Ministry of
Interior, Public Works Department, designed
by a Joint Venture organized by the Epsilon
(Thailand), Norconsult (Norway) and Mot
MacDonald (England), and constructed by a JV
organized by Taisei, Nishimatsu, NKK and
Sinothai (Thailand).

This bridge project includes two composite
cable-stayed bridges (center spans: 398 m,
326m), crossing the Chao Phraya River. The
cable-stayed bridges will be the largest cable-
stayed bridge in Thailand and become a land-
mark in Bangkok.

The main characteristics of the larger cable-
stayed bridge are as follows.
1)The bridge is 5-span continuous cable-stayed

bridge with a total length of 702m, a main

span of 398m, a deck width of 35.9m.

2)The towers are 176 m high and shaped like
an inverted Y. Pinnacles are placed at the
tops of the towers for aesthetics. The towers
are constructed using jumping form method
to reduce its cost and construction period.

3)The connection between steel girder (main
span) and PC girder (side span) follows the
examples of the Tatara Bridge or Ikuchi

Bridge.
4)The stay cables have two-plane semi-harp

shape, which is unsymmetrical about the

tower, with 15 cables in each plane.
5)The clearance under the girder is 54 m, whi-
ch is high enough for ship navigation.
6)The construction has stated in May 2001, anc
will be completed in April 2004
This information and photograph are given

by the Taisei Corporation
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International Conference

The 2" Civil Engineering Conference in
the Asian Region

The 2nd Civil Engineering Conference in the
Asian Region was held in Tokyo from 16 to 19
April 2001. The participants came from 14
counties with a total number of 700.

This conference was hosted by the Asian
Civil Engineering Coordinating Council, which
is composed of civil engineering societies and
institutions in the Asian region. The council
was organized by the American Society of Civil
Engineers and other societies and institutions
in Taiwan, Korea, Philippines, Vietnam and
Japan.

Many presentations and lectures regarding
construction management, sustainable devel-
opment and infrastructure were given in the
conference. Dr. Kashima, Executive Director of
the HSBA, gave a presentation titled “Strait
Crossing in Japan” and introduced the effec-
tiveness of the Honshu-Shikoku Bridge Project
and others, as well as the technical advance-
ment in the HSBA for the maintenance of the
bridges and future strait-crossing highway
projects.

In the conference, it was decided that next
conference will be held in Korea.
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Honshu- hikoku Bridge Authority

4-1-22 Onoedori , Chuo-ku , Kobe , 651-0088 , Japan
TEL : +81- - - Main
FAX:+81- - -
ger for  Public Relation on Engineering
Long-Span Bridge Engineering Center
http://www.hsba.go.jp/




