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Photo 1 Corrosion at Anchor Parts

Activity of HSBE

Replacement of Suspender Ropes in Ohnaruto
Bridge

As corrosion at anchor parts of suspender ropes was
identified in the Ohnaruto Bridge, repair works have been
carried out since 2007. Last June, three suspender ropes
were replaced 29 years after the completion of the bridge.
The replacement works are outlined below.

Based on HSBE’s maintenance strategy of suspender ropes,
the outer appearance is investigated by visual inspection,
then, in case severe corrosions are detected, repair methods
are examined after measuring the corroded section area by
nondestructive testing, main flux method (refer to
Newsletter No.11). One of the three repair methods is
selected comparing nondestructive testing results with
thresholds; three methods are, replacement, partial
replacement at the anchor part (refer to Newsletter No.26)
and void filling for rainwater prevention (refer to Newsletter
No.33). Replacement is selected in case of severe corrosion,
whereas void filling with petrolatum is selected in case of
minor corrosion.

In the Ohnaruto Bridge, although the void filling method
had been mainly applied in repair works of suspender ropes,
three ropes were replaced, since nondestructive testing
results implemented last year showed exceedance of the
threshold. Photo 2 shows the replacement performed by a
rough terrain crane of 25 tons in capacity. Anchor parts of
newly fabricated suspender ropes for the replacement were
filled with petrolatum in advance.
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Photo 2 Replacement of Suspender Ropes
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Fig. 1 Location of Replacement (Ohnaruto Bridge)
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Photo 3 Pier Foundation setting

Project in Japan

Project of Kushima Island Connection (Kushima
Bridge) “Setting of Pier Foundations”

Construction of Kushima Bridge is the project to connect
Hamaguri area on Kushima Island to Sakashizu area on the
main land of Uwajima City, Ehime Prefecture.

The island with population of 1,000 is located in front of
Uwajima Port. Uwajima City started the project in fiscal
year 2010 in order to improve islanders’ convenience on
daily life and emergency medical support. Kushima Bridge
is the bridge of 468 meter length on the sea channel part of
the project. It is a three-span continuous steel box girder
bridge with orthotropic steel deck. Requested by Uwajima
City, Ehime Prefecture has been conducting the construction
since FY2012.

The project includes construction of two pier foundations
on the sea channel. Steel pipe piles as foundations are driven
into seabed after excavation in 30m water depth, while the
lower parts of the reinforced concrete pier are being made
on land. Then the piers are brought to the site to be set on
the piles. Footings are made by casting underwater
non-segregate concrete on the seabed, and the upper parts of
the pier are constructed in-situ. They are of the deepest
“Bell-type submarine foundations” in Japan.

It took two days in May 2014 to set two pier foundations
using the biggest floating crane in Japan (Kaisho: lifting
capacity 4,100ton). Since the piers are slender (30m height
and rectangular cross-section of 6m by 6m), it was difficult
to control setting them with good accuracy. The setting was
conducted from 6a.m. by approximately 90 workers on land
and sea, and completed satisfactorily through lifting, transfer,
and installation.

After the completion of piers in this FY, construction of
the superstructure is planned in FY2015. The project is
being implemented aiming at completion and opening in
March 2016.

(This information is provided by Ehime Prefectural Office)
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ig. 4 Pier No.1 (approx.3,300 metric ton)

YFIoNpuSER

ARG

Long-Span Bridge Engineering Center, Honshu-Shikoku Bridge Expressway Company Limited

Bridge[:{Gommunication &jTechnology,



) S D% g f S

li BE=RRRSRIE

BEARART ARG, b~ v~ T BHGERO %
R 5. R AR T AW BED 2 IiE T3, [AEI
TRMEORMEFREE VWY Z T, F—a v Mo H Y
I T UTHIORA T RS E SNVE LT,
HI IR ZEM & LT, Db aEE Lz L Tig
400m, =S 64m ZRER L CTOVET,

FfEIE 2 6 1,408m, AL 378m T, &
ARG (PERIEBOEAM) & LTREFSNLTWE
T, FRBEOHTIT, MEREOHIZ=2 27 U — KT
7T
FAEIXE0E 2 MR & B 8 B Cakit STV g7,
ARG 2B T 572 mEE B0 ShEsr
BLEE L ECOMELZEMEZHETILERS Y
E3u I

4G D EEE I, ek 322m D & T, EETBRIE
FEBOMMENIAL . < 7251220 TEOMEN IR
72> T ARIC,

EHF—TNDOLERIIE., =T A= YRR
TREL BRI A EHETEZH PPWS (FL777 -
NIV TAX—+ AT R) TIERERAINE
L7z B — 7V O ERITH 13,000 b T, — 5.
S —T7 WZIE PSS (X7 L)L e ART U R R
TLh) BDEHAEITWET, R — 7 v oikEREIX
18,500 b TY, EHr—T N M AT LN
—a—7 X PWS r—7 /T N l—a—7OE
B389 200 hTY,

HEOELZA, B2O=Z0 " BNET LTWET, &
m 200m R To7o, R —T7 VR EERET DT
WOEEZET Ty I DFEMNMTOATWET, HKOE
EHE7a v 7 3BBLF 1lm OEE. 61 FrOEEND
nET,

TUH A ORI T TiThiub, 2014
8 AIZIXZ b DR imT%mk@ofmif
I—ua Ml TOTRIOT B LA IEERTER
100,000 F > DORfEEZ XX 5 Z &2 0 £7,

(KGM ( hv=diliggiEa ik fe) Lo iEma gt L <lE
xEL7)

FH-4 FEOBRRN

Photo 4 Construction of a tower
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Project Oversea
The 3rd Bosporus Bridge

The 3rd Bosporus Bridge which is part of the “Northern
Marmara Crossing Motorway” is a suspension bridge to be
constructed across the Bosporus Strait. The horizontal
alignment of the 3rd Bosphorus Bridge connects Garipce on
the European-side and Poyraz on the Asianside, which is
planned in such a way that the bridge crosses the shortest
distance between the two continents. The longitudinal
profile meets a navigational shipping clearance of 400m X
64m considering the bridge deflection.

The Bridge has been planned as a Highly Rigid
Suspension Bridge (hybrid suspension bridge + cable stay
bridge) with main span of 1,408m, and side span of 378m.
The material of bridge deck is steel in the main span and
concrete in side spans.

The Bridge is designed to carry 2-track railway traffic as
well as 8-lane carriageway load. Unlike general suspension
bridges carrying only road traffic, the bridge should be
designed to have structural safety taking into account
railway load.

The tallest tower of the Bridge is 322m high. It is A-type
shape with wide distance between the legs at the bottom
level and the distance becomes narrow along the height.

The PPWS(Prefabricated Parallel Wire Strands) method is
selected for main cable works, by which the construction
period can be reduced remarkably compared with an Aerial
Spinning method. The total weight of the main cables is
approximately 13,000 tons. On the contrary, the stiffening
cable is adopted as PSS(Parallel Strand System). The total
weight of the stiffening cables is approximately 8,500 tons.
The hanger rope used for connecting the main cable and the
bridge deck is a PWS cable. The total weight of the hanger
ropes is approximately 200 tons.

Two third of the bridge towers are finished by now. As the
bridge towers are now over 200m height, now the anchorage
boxes, where the stiffening cables are going to be put in, are
being placed to the bridge towers. The biggest of the
anchorage boxes, which are placed in order to fix the
inclined stiffening cables, will approximately have an 11 m
height and a weight of 61 tons.

Construction of anchorage blocks will continue as three
phases. It is planned to complete the construction of blocks
until August 2014. Anchorage blocks on European and
Asian Sides will have a bearing capacity of 100,000 tons
each.

(This information is provided by KGM(General Directorate
of Highways), Turkey)
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Photo 5 Installation of anchorage blocks
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Photo 6 Technical Visit at Akashi-Kaikyo Bridge
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International Conference
The 7th Technical Conference with KEGC

Memorandum of Understanding for mutually beneficial
relationship between Korea Expressway Corporation (KEC)
and HSBE was signed in order to promote personnel and
information exchange regarding long-span bridge design,
construction, maintenance and R&D on May 8, 2009. Since
then annual technical conferences have taken place in Japan
and Korea alternately.

The 7th Technical Conference was held in the head office
of HSBE with attendance of three KEC members including
Mr. Moon, Myung kuk, Managing Director of Structure
Management & Inspection Division, on May 13, 2014. “An
Improvement of Approach Ratio in Maintenance Works”
and “A Study on Aerodynamic Characteristics of Stay
Cables in Tatara Bridge” were presented from HSBE, also
“The Restorations of A Fire Damaged Steel Box Girder
Bridge” and “Structure Inspection & Management System”
were presented by KEC. Fruitful discussions were made
through the conference.

Following the conference, participants visited construction
sites of the Shin-Meishin Expressway with NEXCO -West's
cooperation on May 14, and the Akashi-Kaikyo Bridge
Exhibit Center, Kobe Traffic Control Center, Akashi Kaikyo
Bridge and Ohnaruto Bridge on May 15.

The 8th meeting is scheduled to take place in Korea in
2015.
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Photo 7 Technical Conference with KEC
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