Long-Span Bridges Engineering C enter, Honshu-S hikoku Bridge Authority,

USGS
usS
(USGS)
I_.Im# -:IT_:FH‘ — |-¢1 I oo T"‘"' ';"',I
[ i e ) L i
g e T L ) Rl
o R s ..
H o - - AT
e
b
]

(Location)

March 00

Information of Recent Earthquakes

Western India Earthquake

A major earthquake occurred in western In-
dia at 8:46 AM, January 26, 2001 (Local time in
India) and caused serious disaster. The earth-
guake was felt not only in northwest India and
much of Pakistan, but also in western Nepal
and Bangladesh. Although the data regarding
the earthquake may change as additional data
are received from other seismograph stations,
the estimated magnitude and hypocenter is 7.7
and 23.6 km in depth respectively. The esti-
mated location of the epicenter is about 110 km
north-northeast of Jamnagar, India or 290 km
southeast of Hyderabad, Pakistan. The earth-
gquake was triggered by an approximately
East-West trending thrust fault. The damage as
of February 1, 2001 is reported 14,240 con-
firmed dead, 61,638 injured and 200,000 home-
less in India, 18 confirmed dead, 100 injured in
Pakistan and $1.3 billion US dollars as damage
estimates. The damage of bridges has not been
reported yet. (This information is quoted from
the home page of the USGS)

Information of Projects in Japan

Toyoshima Bridge (Tentative name)

The Toyoshima Bridge links the Kamikama-
kari Island to the Toyoshima, which are about
500 m apart over the sea. The Hiroshima Pre-
fecture is performing the construction and ex-
pects the bridge to contribute to the local de-
velopment. This bridge is the 7t bridge con-
necting Shimokamakari Island, Kamikamakari
Island, Toyoshima, Osakisimo Island, Okamura
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Island and Main Island (Honshu).

The research and design, the wind observa-
tion at the estimated girder height have been
performed since 1993 and 1998 respectively. In
addition, the rock shear test and the micro
tremor observation for determination of dura-
ble earthquake motion was conducted in 2000.
Since this project was approved as the Remote
Area Project and the execution design was
authorized on April 4th, 1999, the detailed de-
sign is being performed and the construction
will be launched in a few years.

The structure type is planned as a single
span suspension bridge with 540 m span. The
bridge is for 2-lane and a side walk. The design
speed is 50 km/h. The deck with open gratings
is advantageous in terms of aerodynamic sta-
bility and cost reduction of long-span bridges.
For realization of this kind of bridge, investi-
gation has been done. The deck having open
gratings has not been adopted so far in Japa-
nese networks of trunk road, whereas there
are several examples of that type of girders in
foreign countries. Some tests regarding the
aerodynamic stability of the girder with grat-
ings and skid resistance, mobility and durabil-
ity of gratings is being conducted. From the
economic point of view, the air-spray method of
cables, the PC anchor method substituting for
anchor frames in anchorage and the large
structural block erection of the tower are be-
ing investigated.

(This information is given by the Hiroshima
Prefecture and the Hiroshima Prefectural
Road Cooperation)
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Installing of the Vessel Buffer Structure

Installation of the vessel buffer structure
with skirt foundation

Generally, gravity-type platforms are used
for the development of deep-water oil fields.
The applicability of this kind of platforms to
substructures for strait crossing bridges is be-
ing investigated.

The installation of the vessel buffer struc-
ture abbreviated" buffer” hereinafter with
a skirt foundation was completed at the
Misaki-cho in the south of Osaka Prefecture,
September. 2000.

The buffer was installed at the front end of
jetty loading soils. The main functions of this
structure are to protect the jetty from the
impact of barges out of control and to change
the navigation direction of them.

The buffer employed the skirt foundation
which consists of a thin concrete wall pene-
trating down into the soil. As the self weight
and water ballast are not sufficient to pene-
trate the skirt to the required depth for the
stability against design loads due to ship
impact, earthquake and storm, the driving
force for penetration was increased by ap-
plying a suction inside the skirt compart-
ments.

The buffer is the combination of the mono-
lithic reinforced concrete structure and the
cylindrical hollow caisson. The buffer was
lifted and towed to the location by the float-
ing crane.

After the positioning, the buffer was lifted
down until the contact with the sand layer
below the surfacial soft clay of 3.5m thick-
ness. Further penetration and modification in
inclination required more loads than the
self-weight and water ballast. By providing
different suction for each compartment, the
inclination of the buffer was fairly controlled.

The skirt foundation offers cost and time
efficiency because it seldom requires soil im-
provement and considerably reduces the time
and activities at the installation site.  The
data collected in both design and construction
of this buffer will contribute to the develop-
ment of substructures for grait crossings and
other bridge projects.

This information and photograph are
given by the Obayashi Corporation and the
Osaka Land Development Public Corporation
respectively
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Long-span Bridge Projects

Suez Canal Bridge Project

The Suez Canal Bridge connects Egypt, the
African Continent, and the Sinai Peninsula,
the Asian continent over the Suez Canal,
which links the Mediterranean Sea and the
Red Sea (total length: 162 km), The total
length of the bridge is 9 km. The bridge project
is conducted by two governments together; the
60 % of the construction cost will be shared by
the Japanese Government grant and 40% by
the Egyptian Government. The bridge is ex-
pected to contribute to the economic and cul-
tural exchange and keep the local peace by or-
ganizing the road network with the highways
in the Nile Delta and connecting the Africa,
the Middle and Near East and the Europe.

The bridge is located at the El Qantara. The
Japanese Government was assigned an 1880 m
long portion including the cable-stayed bridge
and an access viaduct. The main bridge of the
project is a cable-stayed bridge; the stay-cables
have two-plane multi-harp shape with 16 ca-
bles in each plane. The most remarkable char-
acteristic of this bridge is the reinforced con-
crete tower imitating the obelisk(cone- shaped
tower top), which is 154 m and same as the
Khufu's pyramid in height. This tower was
constructed by the slip form method, which
contributes to the reduction of the construction
cost. This type of tower would be expected to
use in the future long-span bridges because of
its advantages; simplicity of anchoring of
stay-cables; unnecessity of countermeasures
for oscillation due to wind. At present, the con-
struction is in progress as scheduled after the
progress of the Egyptian portion has been re-
covered. The girder blocks over the canal were
lifted from the sea for its erection. A trailer
loading a girder block is on a vessel during the
erection. The girder erection of the Sinai Pen-
insula side, east side, was completed on August
3, 2000, and the whole girder erection has be
done on March 3, 2001. The mastic asphalt,

L which is advantageous in durability, will be

used for the lower layer of the steel deck
pavement, and its material tests are being per-
formed.

(This information and photograph are given
by Mr. Kanazawa, JICA expert for Egypt Gov-
ernment dipatched from HSBA)
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Rion Antirion Bridge (in Greece) is building
for Olympic 2004

The Rion Antirion Bridge will link Rion in
the Balkan Peninsula of Greece to Antirion in
the Peloponnesian peninsula. The bridge has a
length of about 3 km including the southern
and northern approach viaducts. It includes a
5 spans continuous composite cable-stayed
bridge with 3 spans of 560m. The foundations
are positioned on the seabed in a water depth
raising 65m.

The foundations are under construction for
the bridge to be completed for the Olympic
year 2004.

This project is a big BOT project. The con-
cessionaire GEFYRA is made up of French
construction company GTM and several Greek
companies with funds provided by the Greek
government, the construction companies and
the European Investment Bank.

The main characteristics of this project are:
1 General arrangement

Total length of the bridge: 2883 m

Main bridge span lengths:

286m-3@560m-286m = 2252m

Southern approach viaduct: 239m

Northern approach viaduct: 392m

Total width of the deck: 27.2m

The cable-stayed bridge deck is a composite
structure made of precast concrete slabs
(thickness 25cm) and 2 longitudinal plate
girders (height 2.20m) for weight reduction
considerations.

2 Foundations

The pylons are founded on large diameter
reinforced concrete caissons (90m) resting on
the seabed.

The foundation soil is reinforced by inclusion
of steel pipes with 2.0m in diameter and a
length of 25m, driven into the upper layer at a
spacing of 7m. The pylon footings are not con-
nected to the steel pipes, but will rest on a
gravel layer topping the reinforced soil.

3 Design characteristics

The bridge is located in a strong seismic
area. The peak design acceleration at founda-
tion level is 0.48g and reach 1.2g at super-
structure level.

The structure is also designed considering a
vertical and horizontal tectonic movement of
2.0m.

The bridge is designed for a ship collision
load of an 180000 tons tanker with speed of 16
knots.
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4 Method of construction

After being carried out in a dry dock, the
base of foundation is floated out to the wet
dock located in open sea. The first half of the
pylon shaft will be carried out in the wet dock
and the remaining part of the shaft at the final
position of the pylon.

After the top of the pylon has been erected,
the deck will be build using the cantilever
method.

In October 2000, the foundation is under
construction in the wet dock.

This bridge is actually one of the most re-
markable bridges in the world.

(This information and photographs are given
by the NSE International Corporation and the
home page of Gefyra S.A.)
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