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(Photo.1 Repair by FRP sheet)

Information from HSBE
Maintenance for accessory facilities on bridges

The Ohnaruto Bridge is located on a strait between
the Seto Inland Sea and the Pacific Ocean. Since the
natural condition is very severe, the bridge has many
changes, including coat deteriorations or corrosions in
steel structures, after twenty years’ service. The
Honshu -Shikoku Bridges are expected to maintain the
long-term durability in main structures for more than
200 years. Meanwhile, for accessory facilities, the
service life can be prolonged by taking an appropriate
maintenance and the life-cycle cost (LCC) can be
reduced by introducing a new technology in replacement.
Repair work

Although accessory facilities are painted or
galvanized against corrosion, there are various
damages due to severe natural condition. Small
damages on painted members can be patched with a
Fiber Reinforced Plastic (FRP) sheet and with paint
(Photo.1). Large damages on painted members can be
replaced with new ones. Meanwhile, galvanized
members with rust spots can be repaired by painting.
Introduction of new technology

In order to reduce LCC of accessory facilities, a
newly-developed FRP inspection way, which never rust
and is light/strong, is under examination. The
weatherability of FRP is examined by accelerating
tests, including the ultra violet exposure test and the
salt spray test, etc., however the multiple effect to FRP
is not quantified. And correlation of the accelerating
tests with the real environment is uncertain. Therefore,
an exposure test is carried out on the Ohnaruto Bridge
to verify the weatherability of FRP. The proto-type FRP
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(Photo.2 Exposure test of FRP inspection way)
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(Fig.1 Sub-span vibration of inclined parallel cables)
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(Photo.2), and material test piece is placed near the
anchorage. The FRP inspection way is expected to
reduce the LCC based on the result of exposure test.

Countermeasure for Inclined Parallel Cables

The “wake galloping” is known to occur in parallel
cables of cable-stayed bridges because wakes from the
windward cable divergently excite the leeward cable.

During construction of tandem cable-stayed bridges
with a main span of 420 m, completed in 1988, the
wake galloping was observed at parallel cables
(diameter D: 147-187 mm, distance of center to center:
2.5-5.5D), which were covered with polyethylene pipes
and were grouted in site. The countermeasure was
taken to the parallel cables by means of “connection
ropes and spacers” (Fig.1). However, connection ropes
were broken after completion, because the sub-span
vibrations were not necessarily controlled.

A new countermeasure for the inclined parallel cables
was examined, and wind tunnel tests and field tests
were carried out by means of the “helical wires”
(Fig.2), which had been selected as the countermeasure
for suspender ropes of the Akashi Kaikyo Bridge. The
diameter of helical wire and the winding pitch were
optimized by two-dimensional wind tunnel tests, using
a full-size cable model. The effect of helical wire was
verified by the field tests, using real cables.

Currently, the connection ropes are closely observed
after the detailed anchoring structure of connection
rope was improved as a temporary countermeasure. In
near future, the permanent countermeasure shall be
determined by the total evaluation between the existing
countermeasure by connection ropes and the new
countermeasure by helical wires, including the LCC.
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(Fig.2 Countermeasure for inclined parallel cables)

Project Information in Japan

Superstructure Construction of Tovoshima
Bridge (Tentative Name)

The Toyoshima Bridge is under construction as a
single-span suspension bridge (total length: 903.2m,
center span: 540.0m). The bridge will be a part of the
prefectural road, Toyohama—Kamagari Line, which will
connect Toyoshima Island to Kamikamagari Island in
Hiroshima Prefecture, Japan. As the third bridge of the
Akinada Islands Bridge Project, the construction was



BN RO B 1 B 2 T A AR Big T
(FB R 903.2m, HRKHE 540.0m), 2235k o
FEEERB D 3 BABITALE ST ONAARIEIL AL 11
ICEFELSN, R 14 4 12 ADBERL 18 4E 3 H E
TP LLITHE(TU LAY, EEIEBEOREE) 217
STEELIZ(BEHROE 7 5B IO 18 522 H<2
WY,

T THEOYLFE THIZ 16 43 AIZiEr
£, THEEL-E8 (QP-3P&LE S 105m, HE
1,100t) %, FRk 174511 A 22 HEBXLON25 HIZ 4,100
Y EEIC I KT uw%@&w LEL(E
BH-3), 2O LEOERMICEY, BLEZEEE A0 KiE
ML ANORERZ XY, ot Ty 7ok B e (R
(EREOFRENE L 58 (£ " EH/5,000) © 1/2
FREE) ZRBILELT,

=T VT EITRR 17 4 3 BIZiXUED, #EfE T
ZAR TR 1846 A 2 HIZ XAy ha— 7 OEHEE
HERITWELZ, (RETIE, W BB, b T
P, BFEEALZEL, B 16mm OV A Y —a—7
W FEROAMTT, RN ORI EICE &3 T+ T
HEIEBRALEL), 6 ALRIT EREo "fayha—
TRV ELT, ZEFHERE R (Y MU+ —2)D
R ED TEELI(FEE-4), E7r—7 VO4E%IT
[Air Spinning L¥%]EL, 9 A TREINLDOHK 2 » A%
TELTWET, RIBEDOEFr—7 MIZITZNETH 5
mm O HER D > ZHRE FH S CTEXELTZN ARG
T ¢ Tmmi#R ) 2 T 52 Llc kA = 7[E]
B st C LB E XL 2L LEL,

T —TNVDOBREB AT —T IVAIAR fr—T
VNV RDBEEE N TT—a— T DEERZIT, KFK
DOREMIMTAE (B T B L% ~E THEITmEE7,

(A 5 ol Ftﬂ/\?iimﬁi&%b\tté’ribto)

- ’—’-?EB HERKED 2P FHE— ?Eé’n’%;’“\

(Photo.3 Erection of main tower 2P of Toyoshima Bridge)

approved in fiscal year 1999. The anchorages and
tower foundations were constructed from December,
2002 to March, 2006 (refer to the NEWSLETTER
No.7 and No.18).

The erection of main towers started in March, 2004.
The steel main towers 2P and 3P were manufactured
and assembled in factory (height H: 105 m, weight:
1,100 tons), and were erected by “Large-block Erection
Method,” using a floating crane with the capacity of
4,100 tons on November 22 and 25, 2005 (Photo.3). This
method enabled to reduce the construction period and
the construction cost. In addition, the vertical error in
tower erection was about half of the allowable value
(H/5,000).

The erection of main cables started in March, 2005.
After preliminary works, a pilot rope with the diameter
of 16 mm was erected by the traditional “Buoy
Method” on June 2, 2006, considering marine traffic,
workability, cost, etc. Then, scaffoldings for cables,
known as a “catwalk”, were erected, using the pilot
rope (Photo.4). The main cable will be erected by
“Aerial Spinning Method” for about two months from
the end of September. In general, the galvanized steel
wire with the diameter of Smm was used for main cables of
existing suspension bridges, however in Toyoshima Bridge
a new galvanized steel wire with the diameter of 7mm was
selected for the bridge in order to reduce the spinning
number by half and to shorten the erection period. After
the wire spinning, cable squeezing, cable band
installation, and suspender rope installation are
scheduled. Stiffening girders will be erected by the
lifting method next fall.

(This information is given by the Hiroshima Prefectural
Road Corporation.)
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International Conference

First International Conference on Advances in
Bridge Engineering

The First International Conference on Advances in
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Bridge Engineering was held at Brunel University,
London, from June 26-28, 2006. This conference is one
of several events staged to mark the double anniversary
of the University’s creation and Isambard Kingdom
Brunel’s Birth (1806-1859), 40 and 200 years ago
respectively. Brunel, the University’s iconic namesake,
was the most famous civil engineer in UK history.

In this conference, presentations about Brunel’s
historical bridges were given along with those about
historical bridges, arch bridges, pre-stressed concrete
bridges, railway bridges, cable and suspension bridges,
bridge management, seismic and dynamic analysis,
bridge monitoring, bridge strengthening, and so on. Mr.
Suzuki, leader of engineering management group, Long
-span Bridge Engineering Center, gave the keynote
lecture entitled “Studies on Suspended Structure for
Super-long-span Suspension Bridges” in the session of
cable and suspension bridges.

IABMAS’ 06 in Portugal

IABMAS’06 (Third International Conference on
Bridge Maintenance, Safety and Management) was
held in Porto, Portugal from July 16-19, 2006. The
conference has been organized and held every two
years by TABMAS (International Association for
Bridge Maintenance and Safety) since 2002.

In this conference, approximately 500 professors/
engineers participated from 35 countries. Eight
keynote speakers and 400 general speakers in 72
technical sessions made presentations and discussed
major aspects on the bridge management system, life
cycle performance/cost, health monitoring, fatigue
damage, inspection, repair, rehabilitation, etc.

From Japan, approximately 40 professors/engineers,
including Dr. Eiichi Watanabe, the honorable professor
of Kyoto University, participated in this conference.
From the Honshu-Shikoku Bridge Expressway
Company Limited, Yamada, the leader of Wind and
Structural Engineering Group, Long-span Bridge
Engineering Center, made a presentation entitled
“Planning and working of overall recoating for
ling-span bridges.”

The next conference, IABMAS’08, will be held in
Seoul, Korea in 2008.
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