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Activity of HSBE

F Cover Plate Installation for Magosaki Viaduct

The Magosaki viaduct is a three-span continuous plate
girder bridge with a total length of 134m and has been in use
for 32 years. The viaduct approaches the Ohnaruto Bridge on
the Shikoku side. The viaduct faces the Naruto Strait which
is known to be a very severely corrosive environment.
Because of the wide carriageway, the viaduct has 14 main
girders and therefore has many supporting members and a
large complex paint surface (Photo 1).

The viaduct was repainted in 1999 and the second full
repaint was being planned.

A review of long-term anti-corrosion measures has
identified that covering the whole girder underside with a
plate would provide better anti-corrosion performance, easier
maintainability, and lower life cycle cost than full repainting.

The expected merits of the method are as follows:

* Anti-corrosion performance

By covering with a titanium cover plate superior durability
and airtightness can be achieved, ultra-violet rays and
corrosive materials such as rain water and sea salt are
excluded. Because the cover plate have adiabatic effect, dew
condensation is prevented.

Maintenance personnel can walk on the cover plate,
accessing main girders, the underside of the road deck,
communication ducts, etc. for inspection and maintenance
from close proximity.

Cover plates are being fabricated and installation will
start soon (Fig.1).
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Fig.1 Computer Image

U] 2SS

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

[BriggeF[communication SSchnology,



b0 Sy m Dk ] S

r RX——F—bro 1A 1ERE

~—y == U=z A - 7m9;7ki ATZ
¥ RALTEER D~ — 20— ) INZZR 0> 5 B O A EHE B 12 %t
I 5 F R (PPP) 23T, 30 4[] DBFO
(Design Build Finance and Operate : #%at, b L., #ERF
B, BedE R R) B3 2014 423 Al

RIS, 2017410 H 14 BHICBR®mLE L, 2T

AFVATHRRKODA VT THED—DOT, v—T—
JOZENENIB R OFEENALET D T 4 v KRR A&
Sy a— O EFESR A NR—T 2 B —EO s A
BT D72 DIBROFH « WELNEKA > 7T D
BT ET, RFEOFEH ST, ~——

M, v F =AY —AER %2 £ 72 < 2.25km OFEE
T, PREBICIE, 2 o0 FEMEART D 6 B, &F
lkm OFHEBNH Y £9 (FE-2),

FHERE O IRG X R & *%kéhf%@ [
1} OSERI DS CIEIR CHEF ST x4, dife
T 7O —F @SB ONW TR, 2 TOBEICB W TIHE
FRIZSOK TR SN CWET,

7 7 a—F @2 IL, PC MG T, AL R ORI 1A
TENTHE S 64m, 70m DEHERFRE L2 > T E
7T, ALl T 7 a —F @G b RHRE 2 B A TR
DT 7T a—FBEEEE CHE RS L o> TWVWET,

77 a—FESEEOBIIL, e ST —F
7 HT HHZERCHTT,

FHEBO B, 4 280, 3 K0 (—F P
X)), RARNTFrvarBloar sV — MMt (—
FMT) T MEmiER 4.6m, FeREE R 318m T,
RA Ty arBRAOY 7135 6m MR CRUE X
o, FYZ 1 Em Y CEE SR — T uE, Rl
fEb@E 6m TIRMRIZES S, IRUSIER T2 01, IR
KRN D ERERA B OV S 7= A AU A IS
L0, Br—TnimiESnET (1-2),

BIIEFE OB 1L 22k o RC HEE T, £ BEiciast
=T N EEETDHTODMMBDT v —R v 7 AN
HBVET, ZOT IRy 7 AL, BEoar s —
hEe—RE L THEHEILET, HEOREEEITRCHED
—F T EA L, BOESIIP R B RO A T T
FEHER R 0 6 32408 78m, 123m T,

(Mersey Gateway Crossings Board Ltd and
Merseylink Ltd £ 0 {E#R#ERL L CTHX E L=,)

Overseas Project
Opening of the Mersey Gateway Bridge

The Mersey Gateway Project is a Public Private
Partnership (PPP) project for a new tolled highway crossing
of the River Mersey in the North West of England. The 30
year DBFO contract was awarded in March 2014 and the
project opened to traffic on 14" October 2017.

The Project is one of the largest infrastructure initiatives
in the UK. It involves the provision of new and upgraded
bridge and highway infrastructure to relieve the congested
Silver Jubilee Bridge which connects the towns of Widnes
and Runcorn on the north and south sides of the Mersey
respectively. A crucial element of the project involves the
construction of a 2.25km long elevated crossing of the
Mersey estuary and Manchester Ship Canal, the centre piece
of which is a 6 lane, 1km long, twin main span cable stayed
bridge (Photo 2).

The bridge deck is structurally integral with the central
pylon of the cable stayed bridge and is supported on
vertical/guided bearings at both the north and south pylon
interfaces. The continuous approach viaduct deck spans are
similarly supported on vertical/guided bearings at all
locations.

The main bridge approach viaducts comprise post-
tensioned box girders with internal bonded tendons with
typical spans of 64m and 70m, north and south respectively.
These form a continuous structure with the cable stayed
bridge between the north abutment and the final pier at the
end of the south approach viaduct.

The approach viaduct piers comprise hollow reinforced
concrete columns supported on piles with an integral pile cap.

The cable stayed bridge superstructure is a four span, 3
mono pylon, single post-tensioned concrete box with an
overall structural depth of approximately 4.6m and maximum
span length of 318m. Post-tensioned transverse ribs are
positioned at approximately 6m centres). A central plane of
strand cable stays support the deck at 6m centres with deck
forces transferred to the stays by way of internal steel bracing
system and integral/monolithic horizontal shear connection
(Fig.2).

The pylons generally comprise a reinforced concrete
hollow section with steel anchor boxes in the upper portions
of the pylon to anchor the stay cables. The steel anchor boxes
act compositely with the pylon concrete. Pylon foundations
consist of reinforced concrete footings. Pylon height above
normal river bed level varies from approximately 78m to
123m at the central and south pylons respectively.

(The information is provided by Mersey Gateway Crossings
Board Ltd and Merseylink Ltd.)
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Fig.2 Visualization of Cross Section of Deck
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Overseas Project
Opening of the Queensferry Crossing

The Queensferry Crossing is a landmark 21st century
structure designed to complement the adjacent 20th century
Forth Road Bridge and the historic 19th century Forth
Railway Bridge.

The Queensferry Crossing is a cable stay bridge with
three towers over 200m high and the cable fans arranged
centrally between the two carriageways. The 1.7 miles
(2.7km) structure is the longest three-tower, cable-stayed
bridge in the world and also by far the largest to feature cables
which cross mid-span. The two main cable stayed spans are
650m and the two back spans are 223m. The stay cables
overlap in the centre of the main spans to stabilise the central
tower. The deck is a streamlined box girder and stay cables
are multi-strand type.

The Queensferry Crossing welcomed its first traffic in the
morning of August 30, 2017, marking the culmination of a
momentous journey.

The new bridge will safeguard an important transport link
across the Forth and is vital to Scotland’s economy. The
Queensferry Crossing will also help advance tourism
opportunities. In excess of 30 non-UK nationalities from
around the world were represented within the ballot entries
for the Queensferry Crossing Experience. Around 50,000
people walked the new structure on September 2 and 3 ahead
of the Official Opening on September 4.

In late November the Queensferry Crossing will become
a motorway with a new speed limit of 70mph and the Forth
Road Bridge will become a public transport corridor.

The Queensferry Crossing forms the centrepiece of a
major upgrade to the cross-Forth transport corridor in the east
of Scotland, representing a total Scottish Government
investment of over £1.3 billion.

(This information is provided by Transport Scotland.)
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International Conference
39th IABSE Symposium

The 39th International Association for Bridge and
Structural Engineering (IABSE) Symposium was held in
Vancouver, Canada, from September 21st to 23rd, 2017.
Symposium papers had been invited based on three themes,
namely ‘Innovations in Structures’, ‘Existing Structures into
the Future’ and ‘Performance Based Design’. 465 papers
were selected after the review.

Mr. Okumura, Inspection and Structural Engineering
Division, HSBE, presented ‘Fatigue inspection for
orthotropic steel deck with infrared thermography’. The
paper demonstrated that this inspection method can
successfully detect weld bead penetrating cracks.

After the symposium, HSBE’s staff visited the office of
the Golden Gate Bridge Highway & Transportation District
in San Francisco, and discussed maintenance issues with the
bridge operator.

18th IRF World Road Meeting

The 18th International Road Federation (IRF)
World Meeting 2017 was held in Greater Noida, India,
on November 14th-17th, 2017. The main theme of
this conference was ‘Safe Roads and Smart Mobility:
The Engines of Economic Growth’. IRF was
established in 1948, to promote the exchange of road
relevant issues among public and private entities.

From HSBE, Mr. Nobushige, Kobe operation
center, gave a presentation at the concurrent

workshop, titled ‘Maintenance strategy of coating
system for bridges located in severe corrosive
environment’.
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Photo 7 Presentation from HSBE at IRF
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