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Photo 1 Surface preparation by water jet
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Activity of HSBE

Revision of Guidelines for Coating of Mass
Concrete Structures of Long—Span Bridges

In order to suppress chloride-induced deterioration and
carbonation in concrete structures, HSBE has established a
“Guidelines for Coating of Mass Concrete Structures of
Long-Span Bridges” based on its experience and surveys.
Based on a recent study, the guidelines have been revised to
include the maintenance of existing coatings which were not
previously covered.
® Repainting

Acrylic rubber paint is a recommended specification in
the guidelines and is widely used in the Honshu-Shikoku
Bridges. Appropriate recoating methods were studied by test
painting on the site. Various surface preparation methods and
recoating paint systems were tested and evaluated based on
adhesion and stretch (elongation) performance. As a result, a
recoating method has been stipulated in the revised guideline.
® Required Performance Level

The guideline demands very high stretch performance
(2mm) in coatings to accommodate crack width variations. In
order to further refine this required performance level,
variation of crack widths was measured in our mass concrete
structures. From the results, it has been determined that the
current required performance level proved to be appropriate.
Performance at low temperatures is critical because crack
width increases due to thermal shrinkage of concrete.
Applicable concrete surfaces are therefore classified by crack
width variations and stretch performance of coatings at low
temperatures. Low-temperature stretch performances of the
recommended specifications were therefore tested, and based
on the findings, some specifications have been modified.
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Fig.1 Measurement points of crack width variation
(1A anchorage, Ohnaruto Bridge)
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BHE-2 ARBKEDOEE
Photo 2 Hakucho-Ohashi Bridge
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Photo 5 Renewed sealant
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Photo 3 Corrosion on steel deck
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Project in Japan

Pavement Rehabilitation of Hakucho—Ohashi

Bridge — Pavement Replacement to Preserve
Steel Deck

Hakucho-Ohashi Bridge (Muroran city, Hokkaido) is one

of the longest suspension bridges in eastern Japan with center

span length of 720m and total length of 1380m. The bridge

was opened to traffic in 1998, and fifteen years after opening,

cracks were noticed in the bridge pavement. On removal of
pavement some local corrosion was found on the steel deck.
The same type of corrosion was found on the deck beneath
pavement joints due to water penetration through deteriorated
sections of joint sealant. In order to preserve long-term bridge
performance and to restore the corrosion protection function
of pavement system, the following rehabilitation works were
implemented :
(D Pavement removal by induction heating

The steel deck was heated by an induction heating (IH)
device set up on the pavement surface, softening the
pavement and reducing adhesion with the steel deck — the
existing pavement was then easily and quickly removed
without damaging the steel deck.
@ Asphalt sealant

A cold pour elastic asphalt emulsion-based sealing
material was employed to improve waterproofing at
pavement joints.

@ Penetrating sealer

An acrylic resin penetrating sealer was applied on curb
edge as waterproofing layer.
(This information is provided by Hokkaido Regional
Development Bureau, MLIT)

GFE-4 H 12X %A
Photo 4 Pavement removed
using IH device
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Photo 6 Penetrating sealer on curb edge
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Overseas Project

Tamar Bridge Suspension System
Remedial Works

The Tamar Bridge is a suspension bridge in the southwest
of the United Kingdom and was opened to traffic in 1961. It
forms a vital transport link carrying the A38 trunk road over
the River Tamar between the county of Cornwall and the city
of Plymouth. The original bridge was designed as a
conventional suspension bridge with symmetrical geometry.
It has an overall length of 642m, a main span of 335m and
side spans of 114m. In 1999-2001 it underwent major
rejuvenation that incorporated a new lightweight steel
orthotropic deck, additional cantilever decks to the north and
south sides of the structure and new cables to supplement the
existing suspension system.

Routine inspection findings in 2013 had identified
corrosion on the upper and lower cable clamps and hanger
socket bolt assemblies. As a result, more detailed inspections
of these hidden elements were carried out and several bolts
were removed for laboratory testing. In 2014 and 2015 this
additional investigation and testing revealed that in many
cases the hardness of the bolt material exceeded the upper
limit in the original construction specification. This was a
cause for concern because it potentially increased the risk of
brittle fracture of the bolts arising from hydrogen
embrittlement.

Further widespread sample testing for hardness revealed
further non-compliances and in 2016 it was decided that
every cable band and hanger bolt, approximately 1850 in total,
should be tested for hardness. The testing established that
nearly 50% of all bolts did not meet the original construction
specification and as there was at least one defective bolt at
nearly every hanger location it was decided to carry out a full
replacement scheme for all bolts.

The consultant Aecom developed the bolt replacement
scheme whilst in parallel a competitive dialogue procurement
procedure commenced with several experienced contractors.
Following three rounds of dialogue and a formal tender
period the contract for the suspension system remedial works
was awarded to American Bridge International. Work
commenced off site in June 2017 to design temporary works,
procure materials and obtain necessary approvals. Work
commenced on site in July 2017 and the contractor will start
the first site trials in September 2017. The contract is
expected to be completed in August 2018.

(The information is provided by The Tamar Bridge and
Torpoint Ferry Joint Committee.)
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Photo 7 Routine inspection
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5E8A/ﬁ H—7/27A
Photo 8 Hanger Arrangement

BHE9 TA~— D45
Photo 9 Tamar Bridge
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Photo 10 Presentation from HSBE at NYCBC
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Photo 11 Great Belt Bridge

International Conference
9th New York City Bridge Conference

9th New York City Bridge Conference was held at the
Marriott East Side Hotel in New York City, USA, from
August 21st to 22nd, 2017. This conference is held every two
years to share information regarding construction and
maintenance of bridge structures.

Four keynote lectures and 88 papers were presented. Mr.
Hirayama, Engineering Management and Earthquake
Engineering Division, HSBE, presented “Seismic Retrofit
Design of Highway-Railway Combined Suspension Bridges.”
This showed the results of seismic verification and the retrofit
design of the suspension bridges in the Seto-Ohashi Bridges.
A bridge tour was held before the conference. In this tour,
major bridges around Manhattan Island, such as Brooklyn
Bridge, were observed from the boat.

Eurosteel Copenhagen 2017 (the 8th European
Conference on Steel and Composite Structures)

Eurosteel Copenhagen 2017 (the 8th European
Conference on Steel and Composite Structures) was held in
Copenhagen, Denmark, from September 13th to 15th, 2017.
The Eurosteel Conferences have been held about every three
years since 1995. They offer an important platform to present
and discuss a wide range of topics related to a great variety of
research, design and construction activities.

585 participants from 45 countries and regions attended
this conference. It consisted of technical presentations and
poster sessions. From HSBE, Mr. Kamata, Bridge
Maintenance Division, presented “A Study on Repair Method
using TRS* for Fatigue Cracks in Orthotropic Steel Deck”.
The repair method for bead-penetrating cracks in orthotropic
steel decks, which can be undertaken purely from the
underside of the deck, was developed in collaboration with
Dr. Sakano, Kansai University (refer to Newsletter No.67).
Before the conference, technical discussions were held with
Oresundsbro Konsortiet and A/S Storebalt.

*TRS: Thread Rolling Screw (Bolt)

5 H-12 Eurosteel Copenhagen T
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Photo 12 Presentation from HSBE
at Eurosteel Copenhagen
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