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Photo.1 Place of exposure test

concrete structure

The total volume of the concrete used for the
structures of the Honshu-Shikoku Bridges is
approximately 4,100,000 m’. Due to harsh salinity
environment where the structures are constructed,
preventive maintenance is utilized, and this
maintenance system consists of nondestructive
inspection in routine inspection, deterioration forecast
and assessment of current condition based on the
nondestructive inspection result, and implementation
of necessary measures to secure long-term durability.

As protective measures of the concrete structure,
surface coating with resin paint is generally adopted
where desalinization is not necessary. However resin
paint requires recoating every ten years because of
ultraviolet deterioration of the organic material in the
binder.

As substitution of the resin paint, impregnant which
ultraviolet deterioration barely occurs and has
long-term durability is adopted. And impregnant was
implemented to the concrete at the anchorage of the
Seto Ohashi that is under salinity environment and
then exposure test initiated (Photo-1, 2).

Investigation items are carbonation depth, chloride
content and impregnation depth, and investigation is
scheduled at the stages before and, 1, 3, 5 and 10 years
after implementation.

In the future, carbonation speed coefficient and
diffusion coefficient of chloride ion will be obtained
to verify the effectiveness of impregnant. If
effectiveness of impregnant is verified from
investigation results, it will greatly contribute to the
maintenance cost reduction by extending recoating
cycle and improving deterioration forecast of concrete
structure.

BHE-2 BRI
Photo.2 Coating with impregnant
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Project Information in Japan

Yabegawa Bridge (provisional name)

The Yabegawa Bridge is a three-span continuous PC
cable-stayed bridge with a bridge length of 517m over
Yabegawa River and expected to open for traffic in
spring of 2008 as a part of a local high-standard
highway, the Ariake Sea Coastal Road. For this
cable-stayed bridge with curved alignment, structural
study aiming at the cost reduction has been conducted
under the supervision of the committee for the Ariake
Sea Coastal Road Bridge (chairman: professor Hikosaka
of the Kyushu University). The characteristics of the
bridge are as follows.

1) The reduction of the size of the structural member
sizes with high strength concrete.

2) The reduction of the girder weight a cross section
without solid diaphragm.

3) The reduction of the cable tensile force and,
consequently, of the cable cross section by the weight
saving of the girder.

4) The smaller tower foundation can be used by both
adopting a light weight girder and less seismic force
due to utilization of the seismic isolation bearing.

5) The use of inclined tower and trigger-type stopper to
accommodate horizontal dead load that is typical in
the case of a curved cable-stayed bridge.

* Route Name : National Highway 208, Ariake Sea

Coastal Road

1st. grade, 3rd. class

(Design Speed: 80km/h)

* Cross Sections : 19.5m, 4 lanes

* Type of Structure : 3-span continuous PC cable-stayed

bridge (The cable arrangement =
single plane)

128m+261m+128m

Inverted trapezoidal 3-cell PC box

girder (with pi-shaped inner web)

* Type of Tower : Inverted Y-shaped RC hollow inclined

tower (inclined tower)
* Type of Foundation : Abutments; cast-in-place pile
Tower Foundations; pneumatic caisson

The contract of the tower foundations was awarded in
March 2004. The preparation work is underway to begin
on-site work.

(This information is provided by Ministry of Land,

Infrastructure and transport, Fukuoka National Highway

Office.)

* Classification :

* Span Length :
* Type of Girder :

Large block erection of the Shima Bridge
utilizing the tidal variation

A large block erection of the Shima Bridge utilizing
the range of the tide in Ago BAY, Mie Prefecture, is
conducted.

The Shima Bridge is a Nielsen-Lohse arch bridge
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using orthotropic steel deck, located in Wagu, Shima-
Cho, with span length of 232 m and steel weight of
2,672 tons. It is a part of National Road No. 26 and
ranked as the third longest span length in this type. This
bridge was assembled at the fabricator’s wharf, then
mounted on a pontoon with 2 floating cranes, and towed
from Ise Bay to the Ago Bay via Pacific Ocean. In the
Wagu fishery harbor, the pontoon with its length of
160m was deliberately anchored to the bridge site
utilizing high tide. The final stage of the erection work
was begun from in the early morning of Feb. 14. A
spectacular gigantic arch bridge girder with length of
234m and height of 34m was gradually descended onto
the pier at the lowest tide around 11.

Supported by the good weather conditions and the
local people, the erection works finished smoothly and
safely.

(This information is provided by JFE Engineering Corp.)

Overseas Information

Rupsa Bridge (Bangladesh)

Rupsa Bridge, which will cross Rupsa River in the
city of Khulna, consists of a main bridge with total
length of 640 meters and two approach bridge with
length of 360 meters each. Khulna is the third city in
Bangladesh, and the Rupsa River divides this city into
two. This bridge is expected to be replaced with the ferry
boat and to contribute to the economic growth of Khulna
region but to the activation of the port of Mongla. The
port of Mongla is the second largest international port in
Bangladesh, but the amount of the cargo handled in this
port is decreasing due to the poor condition of the
surrounding road.

This bridge project is being carried out by the JBIC
(Japan Bank for International Cooperation) ODA loan of
¥ 8.3 billion. The supervising consultants are Pacific
Consultants International in association with Japan
Overseas Consultants Co. Ltd., Consulting Engineering
Services Ltd. (India) and Development Design
Consultants Ltd. (Bangladesh). The contractor is a Joint
Venture consists of Shimizu Co. and Italian Thai
Development Co.

The outline of the Bridge is as follows;

* Main Bridge
Effective Width: 16m,
Superstructure: 7-span PC Box Girder,
Longest span: 100m,
Substructure: cast-in-place pile
* Approach Bridges:
Effective Width: 16m,
Superstructure: PC I-girder (7 main girders),
Longest span: 30m,
Substructure: RC cast-in-place pile

The substructures of the main and approach bridges
have been completed. The superstructures (main bridge:
erection of the segments of PC girder, approach bridges:
erection of RC deck slab) are under construction at
present. Although the construction period is from
May16 , 2001 to Nov.11, 2004, the completion will be
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delayed to around Feb., 2005 due to the delay of the
substructure works (pile works).

(This information is provided by Mr. Tsukahara, JICA
expert for Bangladesh dispatched from HSBA.)

The rehabilitation of the Bronx — Whitestone
Bridge

The Bronx - Whitestone Bridge is a suspension
bridge with a center span of 690m. The Bridge was
completed in 1939.

It was found from the recent survey that the main
cable of the Bridge was considerably corroded. Then
Triborough Bridge & Tunnel Authority (TBTA), the
owner of the Bridge, removed the truss girder to
reduce the dead road of the Bridge. At the same time,
wind fairing had to be installed on the both sides of the
girder to ensure the aerodynamic stability.
Furthermore, TBTA plans to replace the concrete deck
with steel deck to reduce the weight of the Bridge, in
the near future.

On the other hand, TBTA asked a consultant for the
conceptual design, regarding the replacement of the
main cables. The peer review was carried out to
inspect the design work. Prof. Betti of Colombia
University, Mr. Hornby of the Cleveland Bridge and
Mr. Kitagawa of HSBA were nominated as the peer
reviewers. The design work was started in 2002, is
scheduled to be completed in the spring of 2004, and
through the three peer review meetings.
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Photo.5 The Bronx - Whitestone Bridge
before the removal of truss girder
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