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Information from HSBA

Development of coating robot for box girders

Mechanizing recoating works of steel bridges
has been an crucial issue because of difficulty
in recoating at high places under the severe
conditions as well as cost-ineffectiveness. The
recoating works with machines, however, have
never been done so far. Solving following tech-
nical problems was necessary in order to
mechanize recoating works.

1. Coating method of mist paint not to spread

out.

2. Coating and surface preparation method not

being affected by bead and distortion.

3. Accessing and moving method toward coating

surfaces.

Since 2000, the HSBA had been working on
development of a recoating robot for box gird-
ers, which mostly have flat surfaces and are
suitable for mechanized recoating works. Newly
developed functions are as follows:

1. Flexible coating roll to follow uneven paint-

ing surfaces.

2. Rolling brush for cleaning, made of flexible

nylon with whet particles.

3. Arm with joint (5 degrees of freedom) sup-

porting the roll and brush.

4. Controlling system of its movement in ac-
cordance with existing maintenance vehicles.
After laboratory tests, a trial robot was

manufactured to perform an empirical proof

test at the Ohshima Bridge (single span
2-hinged suspension bridge with steel box

girder, main span: 560m) in July 2001.

This robot has the arm with joint, compres-
sor, dust chamber, paint pump and controlling
system (see Picture 1). The rolling brush for
surface preparation is equipped with a cover
and the dust chamber in order to prevent paint
shavings from spreading out (see Picture 2).
Two flexible painting rolls at the front rotate in
inverse to two rolls at the back in order to
equalize the paint thickness (see Picture 3).
The recoating procedure is as follows; first, the
rolling brush attached at the tip of the arm is



HE I D B AR 23S DD,
CBEEe— LT IYMNSEREL . A E e A D7
WE— T2 BB EHND,
. FHEILZ 150m% B Ojii THERIT /I [ ETH
0, BEICTE AT UTEHIC ﬁi?‘éﬂ%f@f))&%éo
Ala] AU CRIFE L7z Fat s 2 m AR > ME
B Z A ANOMERICXT L CIHEFIC RN TT, &
. SHIZHEREREZNZ T TFETT,

BEH1 B¥uRyb R
(Picture 1 Coating Robot)
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(Picture 2 Rolling Brush for Cleaning)
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set at the designated point. Then, the mainte-
nance vehicle, on where the coating robot is
placed, is moved with the brush rotating for
chipping the painting surfaces. After the brush
reaches the end of the girder, the brush is
shifted by 50 cm, which is equal to the width of
the brush, and return to the start point. By
repeating this process, surface preparation for
whole coating surfaces is done. Finally, after
the surface preparation, the same processes
are repeated for recoating by changing the
brush to the coating roll.

After performing the empirical proof test
(recoating area: 3,000 m2), the following major
results were obtained:

1. The rolling brush followed uneven surfaces
well. Surface preparation by this brush was
better in uniformity than by manual work.

2. The coating rolls followed uneven surfaces
well, too. Paint by the painting rolls was as
same in uniformity as by manual work.

3. Coating rate, 150m2/day, adopted in this test
could be raised as workers get proficient.

The newly developed recoating robot will
provide the cost-effectiveness in the recoating
works. Further improvements are going to be
done in order to establish the more reliable
recoating robot.

BEH3 ®itn—) (Picture 3 Coating Roll)

Lecture for Wind—Resistance Design Code
2001 by HSBA

The HSBA has 1issued the revised
Wind-Resistance Design Code, which reflects
the achievements of the Honshu-Shikoku
Bridges, such as the Akashi Kaikyo Bridge.
This code could be applied to future long-span
bridges. A lecture for the design code will be
held according to a following schedule:

Date: October 10, 2001

Time: 1:30 PM — 4:30 PM

Language: Japanese

Place: Kosai Kaikan (Chiyoda-ku, Tokyo)
Fee: ¥12,000 (including a textbook expense)
Expected Attendance: 150

For more information, please contact the
Bridge Offshore Engineering Association.

(Phone:078-331-3241 Fax: 078-326-7118)
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(Connecting Bridge to New Kitakyushu Airport)

Information of Projects in Japan
Connecting Bridge to New Kitakyushu Airport

—-Second Report—

This is the latest report about the connecting
bridge to the New Kitakyushu Airport men-
tioned in our Newsletter No. 2. The bridge will
have 4 lanes and a side pedestrian walk (3 m
in width) and the total length of 2.1 km. The
main part of the bridge is a balanced-type steel
arch bridge with mono-arch-chord with a
length and main span of 400 m and 210 m, re-
spectively. Both sides of the arch bridge are 10
and 11-span continuous bridges with steel box
girder (average span: 80 m).

The construction started in December 1996.
The current situation is as follows: for sub-
structure (well foundation with steel pipes,
Y-shaped RC pier), 14 piers out of 25 in total
have been completed and 10 are under con-
struction. For superstructure, the bal-
anced-type steel arch bridge has already been
completed except for the deck pavement. The
continuous bridges with steel box girder are
under fabrication, and their erection by large
block method using a floating crane will start
at the beginning of fiscal 2002.

The bridge will be completed in spring of
2005, and the airport is scheduled to open in
October 2005.

(This information and photographs are given
by the Connecting Road to New Kitakyushu
Airport Construction Office, Fukuoka Pref.)
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JRZKHE (Kwang-Ahn Grand Bridge)

Long—span Bridge Projects

The Longest Suspension Bridge in Korea
— Kwang—Ahn Grand Bridge —

Main cable erection work of the Kwang-Ahn
Grand Bridge in Korea, mentioned in our
Newsletter No.5, has been commenced. The
bridge (main span: 500 m, total length: 900m),
being constructed by Busan Metropolitan City,
will be the longest suspension bridge in Korea,
overtaking two existing suspension bridges,
the Nankai Grand Bridge (main span: 404 m,
completed in 1973) and the Youngjong Grand
Bridge (main span: 300 m, completed in 2000).
Since construction of some other suspension
bridges in Korea is scheduled in the near fu-
ture, it is their principle to manufacture and
fabricate main structures, except for a part of
special structures, such as a cable saddle, in
Korea, not to import them from other coun-
tries. They are trying to accumulate the tech-
nologies for future suspension bridge projects,
aiming cost reduction of the projects.

Main cable erection work was set about on
July 26th, using air spinning method with ten-
sion control, which was adopted in the Shi-
motsui-Seto Bridge. The main cable is com-
posed of 37 strands, and each strand is com-
posed of 312 steel wires 5 mm in diameter with
a tensile strength of 1569 N/mm?2. The total
weight 1s 3800 ton. Each main cable is erected
by one endless hauling system, which has two
spinning wheels with four ditches, providing
wires by eight unreelers. Each wire is dragged
out under a controlled tension, 700 N, which
corresponds to about 80% of free hanging ten-
sion, 900 N.

The cable erection is scheduled to be com-
pleted in this October. Following the comple-
tion of hanger rope erection in January 2002
and stiffening girder erection, the construction
will be completed in June 2002.

(This information and photographs are given
by the Samwhan Co and the N1ppon Steel Co.)

r—7 VEEERIT (Installation of main cable)
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Wi B (Cross Section)

Second Nanjing Yangtze Bridge to Open to
Traffic

The Second Nanjing Yangtze Bridge was
opened to traffic on March 27. Nanjing City,
where four national roads and a trunk road
cross over the Ynagtze River, is an important
point in the middle and lower river valley.
Since there had been only one 32 year-old
bridge, the Nanjing Yangtze Bridge, in Nanjing
City, traffic congestion had been a serious
problem there. The bridge is expected to play
an important role in improving the structure of
the highway networks in the city.

The bridge began construction on October 6,
1997 and was completed taking three and a
half years. It cost a total of 2.9 billion yuan
(about 42.9 billion Japanese yen).

The Second Nanjing Yangtze Bridge, 21.197
km in length, is located 11 km to the east of
the Nanjing Yangtze Bridge in the lower
reaches. The bridge has 6 lanes in dual direc-
tions and large clearance, which is enough for
two 5000 ton cargo ships to cruise under the
bridge. The Second Nanjing Yangtze Bridge
consists of two bridges, the Nancha Bridge
(length:2.958 km) and the Beicha Bridge
(length:2.212 km), with an expressway (length:
16.027 km) across the Bagua Island in the
Yangtze River.

The Nancha Bridge is a 3-span continuous
cable-stayed bridge with steel box girder,
ranking first in China, third in the world. The
Beicha Bridge is a PC box girder bridge (the
largest span: 165 m) with nonuniform sections.

The dimensions of the Nancha Bridge are as
follows:

Bridge Type: 3-span continuous cable-stayed

bridge with steel box girder

Span Length: 58.5+246.5+628+246.5+58.5 m

Design Speed: 100 km/h

Number of Lanes: 6 (32m in width)

Girder Type: Steel box girder, 3 m in depth

Tower: Inverted Y in shape, 195 m in height
(This information and photographs is quoted
from the home page of the China Internet In-
formation Center)
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International Conference

IABSE “Cable—Supported Bridges” in Seoul

The IABSE Conference “Cable-Supported
Bridges” was held in Seoul, Korea from 12 to
15 June. The conference was to commemorate
the completion of the Yongjong Grand Bridge
(self-anchored suspension bridge with a main
span of 300 m) and Seo-Hae Grand Bridge (ca-
ble-stayed bridge with a main span of 470 m).
The participants came from 33 countries with
a total number of 350. About 160 papers were
contributed to the conference.

Mr. Kitagawa, Director of Long-span Bridge
Engineering Center, gave a Keynote Lecture
titled “Maintenance of the Honshu-Shikoku
Bridges”. Mr. Hirano, Manager of Engineering
Management Division, gave a presentation ti-
tled “Aerodynamic Stability of Long-Span
Suspension Bridge with Slotted Girder”, which
is being investigated for proposed strait cross-
ing projects in Japan.

The Fourth Symposium on Strait Crossings

The Fourth Symposium on Strait Crossings
was held in Bergen, Norway from 2 to 5 Sep-
tember. The HSBA dispatched Dr. Kashima,
Executive Director, and Mr. Oe, Director of
Planning Division, 2nd Operation Bureau. They
gave presentations titled “Field Measurement
at Akashi Kaikyo Bridge”, “Socio-economic
Impact of the Honshu-Shikoku Bridges”.

The symposium consists of several sessions,
Cable-Stayed Bridges, Suspension Bridges,
Concrete Bridges, Bridges in General, Floating
Bridges, Large and Complex Projects, Sub-sea
Tunnels, Submerged Floating Tunnels, Ferries,
Socio-economic Effects and Environmental Ef-
fects. About 340 people from 34 countries par-
ticipated in this symposium.

In the symposium, there were some presen-
tations regarding the projects mentioned in
our Newsletters, such as the Yumemai Bridge
(Japan), the Suez Canal Bridge (Egypt), the
Jiangyin Bridge (China), and so on.
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