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Dynamic behavior of Akashi-Kaikyo Bridge by ty-
phoon No.10

Typhoon No.10 went ashore in Shikoku and Kinki area
on August 8 and 9 in 2003, and passed along
Kobe-Awgji-Naruto Expressway from end of the highway
toits origin (See Figure-1). According to the bridge motion
observation equipment installed in Akashi Kaikyo Bridge,
maximum mean wind speed per ten minutes was 26.2m/s
(4:00 A.M. on August 9), and instantaneous maximum
wind speed was 34.7m/s (4:00 A.M. on August 9). Accord-
ing to GPS data set up at the midpoint of the center span,
maximum horizontal displacement was 154cm (4:50 PM.
on August 8) and wind velocity in transverse direction at
that time was 17.2 m/s (See Figure-2).

As the result of analyzing the behavior of Akashi Kaikyo
Bridge by this typhoon, definite abnormal behavior was not
seen. For instance, figure-2 shows a comparison between
observation data at the midpoint of the center span and an-
gle of rotation at the girder edge in the center span calcu-
lated using measurements of displacement gauge installed
at the tower. These shapes correspond very well over the
detail, and it is thought that a horizontal transformation
mechanism functions healthily.

By analyzing behavior and accumulating data in earth-
guake and typhoon like this, abnormalities on the transfor-
mation mechanism can be found at the early stage. In addi-
tion, by utilizing field observation data and an analytical
system separately provided, it is thought that the bridge
motion observation system can be effectively used for not
only design verification but also maintenance.
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Fig.2 Observation data at the midpoint of the
center span and angle of rotation at the girder edge

Development of painting robot for tower

Heavy duty coating is given on the surface of main towers
(whose heights range from 100m to 300m) in suspension
bridges in Honshu-Shikoku Bridges, but periodic recoating
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is necessary due to the secular deterioration. Recoating is
scheduled in every 15 or 20 years in Honshu-Shikoku
Bridges. So far, recoating of a main tower was implemented
by the worker who boarded the gondola suspended from the
tower top. However, rate of actual working day become lower
because this operation is a high place work and a gondola
shakes by wind. Against a shake of a gondola, a magnet
wheel gondola adsorbed continuously on the tower wall to
improve safety and rate of actual working day had aready
been developed. On the other hand, mechanization has been
desired because recoating operation is executed under a se-
vere working condition, such as cold wind, intense heat and
dirty with paint. For this purpose, coating robot for box girder
which operates surface treatment with rotation brush and
painting with painting rolls had been developed, thus im-
provement of economical efficiency and safety and labor
saving had been realized. (Refer to NEWS letter N0.9.)

A painting robot for tower has developed by combining
know-how obtained from magnet wheel gondola and coating
robot for box girder previously developed. A lot of praoblems
in developing a painting robot for tower were solved by |abo-
ratory tests. Afterwards, an empirical proof test was actualy
done in a tower of Innoshima Bridge and painting quality,
workability and work efficiency, etc. were confirmed. Find-
ings obtained from the empirical proof test was that the robot
was equivalent to man power in terms of quality and superior
to man power in terms of uniformity. Moreover, the work
efficiency was more than 500m?day with two manipulators
(equivalent to ten persons’ work ability), thus improvement of
economical efficiency and safety and remarkable labor saving
has been realized.

Project Information in Japan

Goshoura Second Link

The Goshoura Link in Kumamoto Prefecture is a bridge
project to connect three inhabited islands in Goshoura Town
and Amakusa Idand which is well known for Ama
kusa-Gokyo (= “five bridges”). In order to eliminate isolated
islands, the link project has been gradually conducted and the
first link (Nakaseto Bridge) was completed in 1986. The
completion of the second link that connects Goshoura Island
and Yokoura Island is dlated for within 10 years, and the con-
struction of the approach road was started from the end of
2002. Since the main bridge of the second link becomes one
of the largest bridge in the Prefecture, “ Technical Committee
of Goshoura Second Link” (chairman: Professor Otsuka,
Kyushu University Graduate School) was established and
deliberation and investigation are conducted in parallel with
the detail design. The characteristics, structural classifica
tions, dimensions and so forth of the bridge are asfollows.

1) The reduction of live load (distributed load) considering
the assumed traffic characteristics on the link is being studied.
2)For the cross section of the box girder, inverted triangle
shape is adopted rather than the ordinary shallow hexagonal
shape by means of two-dimensional wind tunnel tests.

3)The towers are SRC structures with steel pipes inside to
ensure earthquake resistance. By submerging the upper sur-
face of the tower foundations, economical and aesthetical
aspects are enhanced(see figure 4).

Route Name: National highway Ryugadake-Goshoura route

Classification: 3. grade, 3. class
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Design Speed: 40km/h
Cross Sections: 9.5m (including sideway, 2.5m), 2 lanes
Type of Structure;
1 span, 2 hinged box girder suspension bridge
Span Length: 273m + 620m + 134m
Type of Girder:
Center span; inverted triangle shape steel box girder
Side span; single-span and 4-span steel box girder
Type of Tower: SRC hollow, one layer portal tower
Type of Foundation: 1A, 4A; tunnel anchorage
2P; spread foundation, 3P; RC laying-down caisson
After the deliberation about the detail of the towers
(joints of horizontal beams and base of the anchor) in the
technical committee, the detail design is planned to be
completed in this fiscal year. Preparation for the construc-
tion of the main bridge is proceeding taking into account
the progress of the approach road. (This information and
Photograph are provided by Kumamoto Pref. )

-5
Fig.5 Computer Graphic

East Circular “Egret” Bridge (Tentative Name)

The East Circular “Egret” Bridge (tentative name) is a
part of the Tokushima East Circular Line, which is being
promoted by Tokushima Prefecture to resolve traffic con-
gestion at the center of the Tokushima City and surrounding
area and crosses the Yoshino River with the total bridge
length of 1.3km. Since the tideland at the project site is a
habitat of various species and has popularity thorough
natural observation and so forth, consideration to minimize
an impact on surrounding environment in design and con-
struction is maid. The characteristics, structural classifica-
tions, dimensions and so forth of the bridge are as follows.
1)In order to minimize an impact on the tideland, a bridge
over it has no piersin there.
2)For superstructure, in order to reduce obstacles for birds,
the height of the towers is lowered and the number of the
cables is reduced. (From the appearance of the bridge with
the cable arrangement, which resembles a flapping egret, it
isnamed as “Cable Egret.”)
3)For a viaduct part over water flow, its foundations are
raised over riverbed to reduce the excavation and the piers
are made thinner not to affect the river flow. For the overall
structure, substructures and superstructure are integrated as
arigid frame and secure the safety of the bridge.
4)For the construction methods, use of barges is encour-
aged, rather than being limited to jetty use.

Route Name: Principal local road, Tokushima Kanjo
Route

Classification: 4". Grade, 1%. class, Design Speed: 60km/h

Cross Sections: Roadway; 8.0m x 2, Walkway; 4.0m x 2

Type of Structure: /Tideland part; 4 span continuous Cable
Egret plate girder bridge/ Viaduct part; 5 span continuous
rigid frame plate girder bridge x2

Span Length: Tideland part; 140m+260m+105m+70m



-6

Fig.5 Computer Graphic

2003

3,000t

2003 6 8
6
120km 36
2007 160
107
448m 35,000
228
50 70m PC
9 12m
40 70m
/s 8m

Fig.7 Computer Graphic

Viaduct part; (5@70m) + (4@70m + 86m)
Substructures: solid wall RC, SRC pylons, rigid-framed
abutment
Type of Foundation: steel-pipe-sheet-pile well, SC pile
installed by inner excavation method
Currently, contracts for 12 substructures out of 15 are
made and the preparation work is underway to begin
on-site work from November. (This information and
photografh are provided by Tokushima Pref.)

Overseas Information

The Commencement ceremony of The Hangzhou
Bay Bridge Construction Project, China

The commencement ceremony of the Hangzhou Bay
Bridge Project in China was performed on June 8,2003.
The Hangzhou Bay Bridge is the expressway with
6-traffic lanes crossing the Hangzhou Bay, by which Ji-
axing and Nimbo will be connected. This expressway
shall be the world longest maritime bridge with a total
length of 120km, of which 36km will be on the sea. This
bridge will have an important role as the thoroughfare
that connects the developing Yanze river delta district
with the major cities such as Hangzhou, Shaoxing and
Nimbo in Zhejiang province. Construction period will be
2003 to 2007 and total cost will reach 16 billion yuan
(240 hillion yen) including 10.7 billion yuan of the mari-
time section.

The three span stedl cable-stayed bridge with a length
of 448 meters crosses the northern principal navigation
channel that allows 35,000 tons class vessels passing,
while the single tower steel cable stayed bridge with a
length of 228 meters crosses the southern sub navigation
channel that allows 3,000 tons vessels passing. As the
other components of the Project Bridge, the elevated
continuous PC box girders (50 to 70 m spans) by the
one-span pre-cast block election will be mainly adopted
in consideration of the durability in the maritime circum-
stances. Large number of steel pipe piles will be driven to
the seabed where the water depth is 9 to 12 meters and
the bearing layers lie under the sedimentary layers of 40
to 70 meters thickness. Mgjor technical problems of the
Project Bridge are follows: 1) To overcome the severe
maritime condition with the tidal velocity of 4 m/s, the
tidal range of 8 m and the sand drift; 2) Rapid construc-
tion; and 3) To secure the durability of the maritime
bridge. (This information and photograph are provided
by Nippon Engineering Consultants Co.,Ltd. )
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