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Activity of HSBE

Method for Repairing Bead—Penetrating Crack in
Orthotropic Steel Decks from the Underside

Bead-penetrating cracks have been found in orthotropic
steel decks stiffened by closed section ribs (trough ribs) on box
girder bridge. These cracks initiate at weld roots and grow
towards bead surfaces in the trough-deck welds, and have been
found in heavily trafficked bridges.

A plate-splicing method is usually adopted for repairing
such cracks but this requires traffic restrictions and also partial
pavement removal which may cause degradation of
waterproofing performance. HSBE and Kansai University have
developed an effective repair method for this type of crack
which can be undertaken solely from the underside of the deck,
avoiding impact on traffic and waterproofing, and the method
has now been applied to a working bridge. The developed
repair method uses bearing connections with thread rolling
screws (Photo.1) and friction-grip connections with one sided
high-strength bolts (Fig.1). HSBE and Higashi Osaka Bridge
Maintenance Committee have also developed special tools for
site works and installation. A tool has been designed to limit the
drilling depth into the deck plate to avoid drilling into the
pavement, and another has been designed for drilling the trough
rib without dropping the drill core inside the rib. In addition a
full size test model was fabricated to allow training for workers
and confirm the effectiveness of the developed tools, and the
whole repair process was trialled in factory conditions.

The feasibility of the new repair method from the underside
of the deck has now been confirmed, and the durability of the
method will be assessed by observing crack control. After the
confirmation of the durability, the method will be used on other
bead-penetrating cracks.
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Photo-2 Completion of plate splicing

Fig.1 Developed repair method
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Project Oversea

Opening of the Third Bosphorus Bridge
(Yavus Sultan Selim Bridge)

Once more the European and Asian sides of Istanbul have
been connected by the completion of the 3rd Bosphorus Bridge
(formally named as the Yavuz Sultan Selim Bridge), which is
an integral part of the 120 km long Northern Marmara
Motorway, opened on August 26th, 2016.

Construction of the Northern Marmara Motorway and the
3rd Bosphorus Bridge commenced in 2013 and they were
completed within a particularly short period of three years.
They serve both long-distance and urban traffic providing safe
and comfortable journeys. The 3rd Bosphorus Bridge together
with the two other long-span bridges located over the
Bosphorus Strait - Bogazigi and Fatih Sultan Mehmet Bridges -
is expected to reduce the level of traffic congestion occurring in
downtown Istanbul. The 3rd Bosphorus Bridge also has a
railway track reservation on its deck and will be integrated into
the national railway system network in the near future.

The 3rd Bosphorus Bridge is a hybrid cable-stayed
suspension bridge with a center span of 1,408 m, and the first
long span bridge in the world of this type. The bridge is
designed to carry eight motorway lanes (four lanes in each
direction) and two tracks for high speed rail.

The detail of this bridge was introduced in the “Long —Span
Bridge Newsletter” No. 57 issued in July 2014.

The opening ceremony was held with the attendance of
President of Republic of Turkey and distinguished guests from
the country around Turkey on August 26, 2016.

(This information is provided by the KGM of the Republic of
Turkey.).
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Fig.4 Deck Replacement Procedure

Project Oversea

Macdonald Bridge Suspended Spans
Replacement — The Big Lift

Deck

The suspended structure is being replaced sequentially on
the 762 m Macdonald Bridge, built in 1955. The bridge spans
Halifax harbour, on the east coast of Canada.

The bridge must be open for workday traffic since it
handles 20% of commuter traffic in Halifax area.

There are thirty 20 m long bridge deck segments to be
replaced over water and sixteen 10 m long bridge deck
segments to be replaced over buildings. The new deck
segments were fabricated in Halifax and arrive on site fully
painted and prepaved, with barriers, catwalks, utility cable tray
and water main.

An erection gantry is clamped to the hanger cables and the
existing segment is attached to the gantry, the temporary deck
connection between old and new is disconnected, the span is
jacked longitudinally to open the gap, the segment is cut and
lowered to a barge in the harbour. The new segment is attached
to the gantry and lifted into place. The longitudinal span
jacking is released and temporary transition barriers and traffic
plates are installed.

Over buildings, the erection gantry was modified to rotate
segments 90° to allow transport of shorter (10m) lengths across
the bridge. The existing segment is attached to the gantry, cut,
lifted up, rotated and transported off the bridge. The new
segment is lifted, rotated and lowered into position.

To date all thirty 20 m long segments have been replaced,
finish paved and 2/3 of the span raising has been completed.
The first new segment took 64 hours to install on a weekend
but the last 20 m segment installation took under 10 hours. The
contractor has installed six 10 m segments, with the remaining
ten expected to be installed by late February 2017.

Once all of the segments are installed the span will be
raised to provide 2 m of additional clearance for vessels. Final
paving on the side span and expansion joints will be done in the
spring. The hanger cables will be replaced and a

dehumidification system will be installed for the main cables.
The project is expected to be completed by September 2017.
(This information was provided by Halifax Harbour Bridges.)
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Photo-5 Deck Replacement
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International Conference
19th Congress of IABSE, Stockholm

The 19th Congress of the International Association for
Bridge and Structural Engineering (IABSE) was held in
Stockholm, Sweden, from September 21st to 23rd, 2016. The
theme of the congress was “Challenges in Design and
Construction of an Innovative and Sustainable Built
Environment”.

585 engineers from 48 countries and regions attended the
congress, and 352 technical papers were presented in the 62
sessions under seven themes.

Mr. Nishitani, Director, Engineering Management and
Earthquake Engineering Division, HSBE, presented “Seismic
Retrofit for the Truss Bridges of the Seto-Ohashi Bridge”. This
showed the results of seismic verification and the design and
implementation of a seismic retrofit to the Bannosu Bridge.
This bridge is located to the south of the Minami Bisan-Seto
Bridge.

After the congress, technical discussions were held with
long-span bridge operators in association with technical visits
to several European countries in the following week.

The 39th IABSE Symposium will be held in Vancouver,
Canada, in September, 2017.

2nd IRF Asia Regional Congress and Exhibition

The 2nd IRF (International Road Federation) Asia Regional
Congress and Exhibition was held in Kuala Lumpur, Malaysia,
from October 16th to 20th, 2016. More than 1,000 participants
from 56 countries attended this congress. The congress
consisted of technical presentations, workshops, exhibitions
and a technical visit.

From HSBE, Mr. Takeguchi, Director of Bridge
Maintenance Division presented “Asset Management on the
Main Cable of Suspension Bridges”. The paper introduced an
effective and efficient maintenance system for main cables
using dry air injection.

GH-6 RUEHDOHKE (IABSE)
Photo-6 Presentation by HSBE (IABSE)
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Photo-7 Tamer Bridge in UK
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Photo-8 Presentation by HSBE (IRF)

Honshu-Shikoku Bridge Expressway Co., LTD.
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

ﬁgiﬁﬁ%%ﬁ [SDW\T

AINOEELRSFEERGIASHTE., ANEEERIBEORER - #EFEEF AL TE R ER ITEIEER VO TIRIEE
EHTENWET, BROHE - R - I OHBEEEFT, BEFAROIBICI>THIFTMYR—rESETWVEEET,
CHREGERR L  4E - =S IL—T TEL 078 (291) 1071




