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Long-span Bridge Projects

The Jiangyin Bridge opened for Traffic

The Jiangyin bridge is located at Jiangsu Province in
south China and spaned over the Yangtze river between
Jiangyin city and Jingjiang city. The bridge is 2-
hinged single span suspension bridge, being longest in
China and the fourth in the world with a center span
length of 1385 m. The bridge was opened for traffic in
28" of September 1999 after 5 years of construction.

The superstructure contractor for main cable and box
girder is Kvaerner Cleveland Bridge; The KCB subcon-
tracted the wire fabrication to Bridon, UK, and the
prefabrication of strands was done at Shanghai in
China. The main cable was erected with the PWS
method. The box girder fabrication was mainly done by
KCB Darlington and was assembled near the construc-
tion site after marine transportation. The bridge is
operated as toll road system, and the toll charge is 25
yuan (US$ 5).

Structure type : 1-span,2-hinged suspension bridge

Design speed : 100km/h

Number of lanes : 6-lanes,2-side walks

Girder type : main span =steel box girder,
side span =PC box girder
Main tower:hollow RC rigid-frame(197m height)
Construction period:1994-1999
Cable : main span; @ 8 6mm(169-pws127),
side span;@ 896mm(177-pwsl127)
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View from the deck
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General view

Opening of the Ohshima Bridge, Nagasaki Prefec-
ture

The Ohshima Bridge, which is a steel cable-stayed
bridge with a total length and main span length of 1095
m and 350 m and has been constructed by Nagasaki
Prefectural Government and Nagasaki Toll Road Public
Corporation, was completed and opened to traffic be-
tween Nishi-Sonogi Peninsula and Ohshima-Island at
11 second after 11:11 AM on November 11 of the year of
1999 (= Heisei 11 in Japanese era). Because of its
geography having many scattered islands, Nagasaki
Prefectural Government has made effort to link the
islands with bridges in order to contribute to local
development.

The commencement of the work was in 1991, and the
construction continued for 8 and half years with a total
cost of about $ 300 million. As for engineering aspects,
the following points are noteworthy: 1)application of
spreading foundations with partial piles, 2)use of GPS
system for installation of steel caissons at the site,
3)first adoption of all-casing method for the offshore pile
work, 4)wide use of large block erection except the main
span portion, 5)long distance transportation of pre-
assembled large blocks over deep sea, and so on.

This longest cable-stayed bridge in Kyushu region is
just available to many people and expected to be useful
for the people.

(This information is given by Mr. Masamichi Otsuka,
Nagasaki Toll Road Public Corporation)
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Information from H.S.B.A.

Corrosion Protection of Inside of Box Girder
with Dehumidified Air

A new corrosion protection method different from
previous common means has been applied to the in-
side of box girder of the Shin-Onomichi Bridge in the
Nishi-Seto Expressway of Honshu-Shikoku Bridge
Project, opened for the traffic on May 1 of this year.

The previous method of corrosion protection of the
interior of a box section used in HSB project was a
painting consisting of "non-organic zinc-rich paint + 3
layers of modified epoxy resin paint (90 um x 3 layers),
and this painting system is specified in "Painting
Standard for Steel Bridges and Structures, HSB" -
nally amended in April 1990. On the other hand, the
new method used in Shin-Onomichi Bridge is to sup-
press the rust generation by dehumidifing the inside
air with drying machines, instead of applying 3 layers
of the modified epoxy resin paint.

One drying machine has a capacity to handle the
air of 300 m® per hour and to remove moisture of 1.6
kg per hour (at 25  and relative humidity of 40 %),
and totally 5 machines are arranged to 5 areas which
form the entire bridge length of 546 m whose air
volume reaches 21,400 n?. When one of the sensors
deployed inside box girder finds out the relative hu-
midity being higher than 60 %, the dryers begin to
work until the humidity at every sensor drops below
40 %. At approximately center of the bridge, auto-
recording thermometer and hygrometer are moni-
toring the inside air condition, operation of the system
and so on.

It is found that the inside humidity rises somewhat
when rain falls, but it is confirmed that the inside
moisture has been approximately kept at the target
value and no rust is observed.

From now on, the air-tightness of the box girder is
going to be improved; then better and more economi-
cal operation is to be pursued through accumulation of
the data.
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Shin-Onomichi B forefront & Onomichi Bridge



546.0m

85.0m . 215.0m . 85.0m . 80.5m 80.5m
L1 L1
i . N, o (A}
é L_'\/_J $
(@) S O O
! | Fourtharea |- i
First area Second area Third area Fifth area
rsem Dryair sz Dry air
1T, A-A W)
# y o
= A
|| S I.I. | . I
ol g =
o 4| Dryer
| [Fmm=—"1
Oy ]
M
. J\ fvn Wetair e
Al ey e T s -
R LR T — -8
o
f

Corrosion protection System

Quick Report on Taiwan Chi-Chi Great Earth-
quake Disaster
Chi-Chi Great Earthquake occurred in 1.47 AM
September 21 1999, attacked the middle of Taiwan
and caused serious disaster. Chelungpu Fault ly-
ing in the direction from South to North on the Nan-
199 9 21 1 4 tou county triggered off this Chi-Chi Earthquake
Chi-Chi whose epicenter is located in Chi-Chi with the mag-
nitude of 7. USGS and the depth of epicenter is
km. The observed maximum acceleration re-

Oversea's Information

Chelungpu Fault cords are 989 gal in horizontal direction and 519 gal
7.7 USGS; in vertical direction, and the vibration waves have

Skm rather short wave period. The number of totally de-

989Gal 519Gal structed houses is about 7000; partially destructed

7000 houses are about 5900, and the total property loss is

5900 9600 about $90 billion. Chi-Chi Earthquake is greater

than Hanshin Earthquake in the magnitude. The
2321 number of casualty in Chi-Chi Earthquake are 2321.
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Cracks of main tower

PC

Bottom of main tower

As for the damages relating to long-span bridges, Ji Ji
Da Bridge (2-span PC cable-stayed bridge having 120 m +
120 m length, the cable arrangement = 1 plane, rigid
connection between the tower and the deck) which was
almost completed received impairment at the base of
tower, anchors of the cables, overhanging portion of the
girder and so on.

It is found that the damage of bridge piers and the
falling of the bridge superstructures are coincided with the
ground displacement due to Chelungpu Fault destruction.
For example, Mingzhu Da Qiao prestressed concrete
girder bridge having 15 spans had been damaged only at
the part of 4 spans as shown in Photo, where the ground
level rise up to 3 m is observed.

Chelungpu Fault demonstrated so call Reversed fault.
Peculiar point of this fault is generation of only vertical
slip and dislocation without horizontal one, as shown
deformation in Photo. It should be noted that the struc-
tures out of the spots of fracturing fault receive almost no
damages. It is observed that the maximum vertical
dislocation of the ground is up to 7- 8 m.

(This information is given by Taisei Corp. and Harumoto
Corp.)

Ji Ji Da Bridge

Breakage of main girder
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International Symposium

The 21st World Road Congress

The 21st World Road Congress was held at Kuala
Lumpur in Malaysia from October 3 to 9, to which Mr.
Fujikawa: Vice President, Mr. Harazaki: Deputy Gen-
eral Director of Tokyo office, and another 2 persons,
participated from HSBA.

World Road Congress is a large international forum
held in every 4 years to which engineers and respon-
sible people on policies from all over the world gather
to report and discuss the latest experiences and tech-
nical issues about road.

This congress was held in Asia about 30 years after
the congress in Japan. About 2,800 people from 115
countries participated in this congress. Over 30 tech-
nical committees and sessions were conducted, and
issues such as road technology, road management,
road administration, road safety and so on were
widely discussed. Mr. Harazaki, who is a member of
the committee on road bridges, made a presentation
about “Repair, Strengthening and other modifications
of bridges to cope with changing socio-economic de-
mands”.

In the exhibition by countries and companies, Hon-
shu-Shikoku Bridges were introduced in Japanese
pavilion. A model of the tower of Tatara Bridge, video-
tapes of the Akashi-Kaikyo Bridge and the Tatara
Bridge, and so on were shown there.

California Engineers made Discussion with HSBA
Engineers

Caltrans Engineers came to the head quarter of
HSBA on 4 of October 1999 to h meeting with
Long Span Bridge Engineering Center members. This
was the second visit to our center following June 1999.

Caltrans bridge section is in charge of mainly
earthquake retrofit project in California state, and
especially in District 4 they are tackling replacement
of the east section of the San Francisco-Oakland Bay
Bridge from old and seismically vulnerable trusses to
a new route bridge. Now, detail design is on going.
Their plan is 2 spanned self —anchored suspension
bridge at the section of connecting Yerba Buenna Is-
land. The bridge construction will be started in the
next year. They had interested in HSBA mainte-
nance works especially in anti-corrosion system.
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Bridge Engineering Handbook

Sessions of Tatara Bridge of ASCE in 1999

The Civil Engineering Conference and Exposition of
ASCE (American Society of Civil Engineers) was held
from October 17 to October 20 at Charlotte, North
Carolina, and technical advance in design and con-
struction of the Tatara Bridge, which is a cable-stayed
bridge completed in May of this year in Honshu-
Shikoku Bridge Project, was reported there. This pre-
sentation was made by delegates from JSCE (Japan
Society of Civil Engineers) to introduce representative
achievement of Japanese civil engineering to American
counterparts.

The delegates and their presentations are as the
following;

1) Prof. Kazuhiko Kawashima from Tokyo Institute of
Technology: the moderator as well as about "General
Aspects of Honshu-Shikoku Bridge Project",

2) Mr. Syuichi Suzuki from HSBA: "Planning and
Design of Tatara Bridge",

3) Mr. Koji Kawaguchi from HSBA: "New Technical
Development Applied to Tatara Bridge", and

4) Mr. Masaharu Shigetomi from Mitsubishi Heavy
Industry Corporation: “Erection and Field Test of Tata-
ra Bridge".

About Honshu-Shikoku Bridge Project, the Seto-
Ohashi Bridges and the Akashi-Kaikyo Bridge were
previously reported in the annual conferences of ASCE
in 1988 and 1998, respectively.

JSCE showed panels mainly about HSB project. The
next year's conference is going to be held at Seattle and
the following one will be held at Houston.

Bridge Engineering Handbook adopts H.S.B.A.

1,600

Engineering Technology

This handbook, printed by an American pub-
lisher, is newly published for bridge and structure
engineers. The authors of bridge design, con-
struction, management and repairing work of this
book are well known professional engineers. This
book consists of 7 parts, 67 chapters, 1600 pages
and is written in English.

“The 18th chapter: Suspension Bridges” out-
lines the development and structure of world sus-
pension bridges, and design and construction
technology of HSBA is also described along with
the world suspension bridges technology.
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And furthermore, “The 65" chapter: Design
Practice in Japan” shows main dimension and
substructure construction methods of HSBA's
main long span suspension and cable-stay
bridges.

These chapters are all or partially written by
the HSBA staffs.

Akashi Kaikyo Bridge

Please give your comment or question to us.

TEL FAX

http://www.hsba.go.jp/

Honshu- hikoku Bridge Authority

Urban Ace Sannomiya Bldg.
4-1-22 Onoedori , Chuo-ku , Kobe , 651-0088 , Japan

TEL : +81- - - Main
FAX:+81- - -
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