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Information from HSBE

Study on inspection method for fatigue damage
with infrared thermography

As for fatigue design for Honshu-Shikoku Bridges,
members supporting railroad are designed with enough
consideration against fatigue damage with large scale fa-
tigue tests, and for members supporting road, some im-
provements of detail of steel deck, etc., were taken based
on the knowledge from prior construction experience and
fatigue tests. However, fatigue cracks were found in some
members at steel deck, and progress of damage will be
expected in the future. The safety against fatigue is sup-
posed to be secured by inspection, but the quantity of
steel deck to be inspected is huge and there are members
where inspectors cannot easily approach.

An inspection method with infrared thermography is
studied with Kobe University with the aim of finding fa-
tigue crack without approaching to rationalize inspection
to detect fatigue damage at early stage. This method is to
find fatigue crack by measuring slight temperature
change, which is induced by stress change, with infrared
thermography device.

Field study at Honshu-Shikoku Bridges has been done
since August 2011. The study at Iwakurojima Bridge in
which fatigue cracks were found, showed that stress con-
centration at the edge of fatigue crack can be found
(Photol & 2). The study on site is continued this year, by
simultaneously measuring temperature through coating
and stress with strain gauges, for the establishment of
inspection method and the estimation of fatigue crack
progress.
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Photo.1 Infrared thermography device
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Photo.2  Pictures of thermoelastic temperature measurement
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Photo.3 Wakato Bridge

Project Information in Japan

Wakato Bridge 50" Anniversary and Opening
of Wakato Tunnel

The Wakato Bridge which connects Wakamatsu-ku and
Tobata-ku over the Doukai Gulf, was completed in
1962. It was the first long-span suspension bridge in Ja-
pan and had the 50th anniversary in September 2012.

Through half of a century, the bridge has played as
the life line for the citizens and the basic infrastructure
of Kitakyushu industrial area. The traffic volume of the
bridge was approximately forty five thousands per day
(in FY2011) and the total number of traffic is approxi-
mately six hundred million vehicles since its opening.

All the fabrications and construction works were
done domestically, gathering state-of-the-art technolo-
gies at the time. It was called “The dream bridge of
Oriental”.

Those original techniques are utilized for long sus-
pension bridges all over Japan including the Kanmon
Bridge, Akashi Kaikyo Bridge and so on.

Unfortunately, precious lives of ten people were lost
in accidents during the construction. A monument has
been erected at the base of the main tower. Showing a
condolence for them, a memorial service took place on
27" September 2012.

In addition, Bridge walk event will take place in Oc-
tober 2012 to celebrate the 50 anniversary. (3¢The ap-
plication has been already closed). The Wakato Bridge
had a sidewalk for pedestrians until 1987, but it was
closed to increase the traffic lanes. It will be the first
time in 25 years to open the bridge for pedestrians.

The Wakato tunnel, crossing the Doukai gulf, was
opened to traffic on 15" September, 2012.

This tunnel is an access road (motorway) to the phys-
ical distribution bases such as the deep-water contain-
er-terminal or industrial area of the Hibikinada area.
This project has been executed as a cooperated project
among Ministry of Land, Infrastructure, Transport and
Tourism, Kitakyushu-City and Kitakyushu City Road
Public Corporation, started in 2000 and cost approxi-
mately 100 billion yen.

In order to secure the redundancy with the Wakato
Bridge, immersed tunnel method was adopted. This new
tunnel will be a trunk line supporting distribution and
contributes to relaxation of the traffic congestion of the
Bridge.

It is expected to reduce the burden on Wakato Bridge
if it can share by half of the daily traffic.

(This information is provided by Kitakyushu City Road
Public Corporation)
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Photo.4 Opening ceremony of Wakato Tunnel



R AR g
FFREXE

PR B IX. KERE OB & YT %
55 3 AL #E (357.5m + 1545m + 357.5m) T,
Stk - BB R 1% (1592-1598) T H AK &H &2 Al - 7=
B4R EOL DT ONE LT,

T LA, B b 2 EEOE ) w6
ENTRBY, BARMOT o H LA DT ESr—7
IV DR ) B BRE 2 RIS SRR A R AT v
HUAD, RO T T LA DiE, kT
HHEE L, A F CHEI L TR LzE AR
TUAVATREHEINTWET,

TEEIT 27T0m THRIBD a7 U — h L
LCIHERTRLEVLD E RS> TWET, i
TidZe etk TSRO, A v T 75—
ATIEPBRHESNE LT,

Er—7 03, 32 KOANT R (FER
12,800 &) EIERIIZENETN 2 KO F A |k
TFARNT VRN BEE->TEY (2HEER 12,800
b)), T —AE =7 RIS Ko TR NT
bk L,

MRMTIE, TR EM & REEZ B L, =
2— VU RTHDLIYA Ry 7 AR AR
F L. #RIHTNE OB REO =8, HiNERIE
DI ST E T Ml O SR IE ., K 24,000
s, BERE, Er—T7 v EICER AN T
WAHU 7T 4 T E—LEHWERY TE
X T L, BEKASEEEITEDO 7 7 >
713, V7T 4 — MO & HIIEH 2§
Kol-bifE b7 L —raflio THRESNEL
7o BRERTICHRIMIICAE T DI 2RS4 7-
W, ERTOT 0y 7 B OERITAERE UN
BHENELE, 2 90 7uy 7 OEFICEL
TYE¥ER 1T 32 HE T L=,

AR E AR X, 2012 4= O BE/K S8 2 1 R
(5 H~8 H) @, MESKTHRIZE
THA I L 2012 FERIC5ERT H TETT,
(LLEDE#H KL OVEE L DAELIM industrial £t
MO LW EE L)

FH—5 AR
Photo.5 Erection of stiffening girder

Overseas Information
Yi Sun-sin Bridge

The Yi Sun-sin Bridge, a suspension bridge with a span
layout of 357.5m + 1545m + 357.5m, connects the cities
Yeosu and Gwangyang in Korea. The bridge was named
after the famous admiral Yi Sun-sin, who defeated the Jap-
anese navy during the Imjin War (1592-1598).

Two types of anchorage were applied. The Anchorage of
Yeosu side applied earth anchoring method which sup-
ports the cable using the self-weight of the bedrock after
settling a cable on stable bedrock. The anchorage of the
Gwangyang side applied a gravity method that supports
the cable by using the self-weight of the concrete placed
in the basement rock after excavation, in consideration of
the weak ground.

The pylon is 270 meters high, which makes it the high-
est concrete tower of suspension bridge in the world. The
pylons are constructed by Slip-Form Method, which has
been applied for the safety of the construction and to reduce
construction period.

The main cable consists of 32 ordinary strands (12,800
wires) and two extra-strands in both side spans. The main
cables were installed by the air-spinning (AS) method.
(The total weight of the two cables is 12800 tons)

The new trend, twin steel box was adopted as the stiff-
ening girder to ensure economic efficiency and aerody-
namic stability. The dehumidification system was adopt-
ed for the corrosion protection of internal surface of
bridge deck. The total amount of steel in the girder
amounted to 24,000 tons. All of the sections except the
one at Yeosu side end pier were hoisted vertically by the
lifting gantry mounted on cables. The segment adjacent
to Yeosu side end pier was erected using a floating crane
due to the limitation of the lifting gantry capacity and
due to geometrical restrictions. Temporary connections
for the joints between the blocks during the erection were
adopted to reduce the stress on the stiffening girder. The
erection of all 90 deck units took only 32 working days.

The Yi Sun-sin Bridge had been opened temporarily
during the 2012 World EXPO period and is scheduled to
be completed by the end of 2012 through additional
works following the EXPO closing.

(This information is provided by the DAELIM indus-
trial Co., Ltd.)
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Photo.6 View from the top of a tower
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International Conference

IABMAS2012 in Italy and Long-span Bridges
in Turkey

The sixth international conference on Bridge Mainte-
nance, Safety and Management (IABMAS 2012) was
held at Stresa, a northern town of Italy on July 8 to 12,
2012.

This international conference was organized by
IABMAS (International Association for Bridge Mainte-
nance and Safety), and have been held in different cities
once every two years since 2002. Approximately 750
delegates from 46 countries were participated in the
conference. A four member team from HSBE group par-
ticipated in the conference. Mr. Kusuhara, a member of
the team made a presentation of maintenance methods
for suspender ropes of the Honshu-Shikoku Bridges,
entitled “Maintenance optimization of suspender ropes
of suspension bridges.”

The next conference will be held in Shanghai, China,
in July, 2014,

After the conference, the team visited the operation
office of the first and second Bosphorus Bridge, and
held exchanges of views on the maintenance of
long-span bridges. Especially, the information of a dry
air injection system for main cables provided from
HSBE.

Furthermore, site visit for Izmit Bay Crossing (refer
No.46) was carried out.

ZRKE T iE Hh
Photo.9 Construction site of Izmit
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Honshu-Shikoku Bridge Expressway
Company Limited

4-1-22 Onoedori, Chuo-ku, Kobe, 651-0088, Japan
TEL : +81-78-291-1071 FAX : +81-78-291-1087
Long-Span Bridge Engineering Center
http://www.jb-honshi.co.jp/english/index.html
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