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Activity of HSBE

r HSBE GConcluded the MOU with A/S Storebalt

HSBE concluded the Memorandum of Understanding
(MOU) for mutually beneficial relationship with A/S
Storebeelt on 30th July, 2018. A/S Storebeelt, the subsidiary
of Sund & Beelt Holding A/S, is responsible for the
technical operations and maintenance of the road link and
the maintenance of the rail link which connect the west and
east parts of Denmark by two bridges, including Great Belt
East Bridge, and a tunnel. The Great Belt East Bridge is the
third longest suspension bridge with the center span length
of 1,624m. The suspension bridge opened in 1998, and it has
a sister bridge relationship with the Akashi-Kaikyo Bridge
opened in the same year. The MOU was signed to
implement further technical exchange in the memorable year
of 20th anniversary of the bridges’ opening.

Signing ceremony was held in the Akashi Kaikyo Bridge
Exhibition Center, and Mr. Takashi Sakai, president of
HSBE, and Mr. Mikkel Hemmingsen, CEO of A/S
Storebeelt, signed on the MOU. The fields of the mutual
relationship cover all over toll-road and long-span bridge
design, construction and maintenance. And the mutual
consent also includes exchanges of technical information,
mutual visits and holding technical meetings.

In order to extend the service life of the fixed link in
Denmark, various kinds of technical challenges have been
made by the A/S Storebeelt. By furthering technical
exchange with the operator of the fixed link, technological
progress in the maintenance of large-scale infrastructure,
which is essential for the realization of the bridges with the
service life of more than 200 years, is expected.
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Photo 2 Mr.Sakai, president of HSBE and
Mr. Hemmingsen, CEO of A/S Storebeelt

B[S

Long-Span Bridge Engineering Center, Honshu-Shikoku Bridge Expressway Company Limited  E:iosCmmnisneiiceinelez)y



FRTAao Ik

[mﬁ%ﬁ%ﬁ%ﬁ%%*iﬁﬁﬁﬁ%ﬁIE

DHE

)T P B o~ 7K T M [ 0 R i 261,
Rl Hu X & NS oo 98 Ze i
U 5 O X2 B i S T D LR B AL S &
DRLWGEERL— DL ENEZXD Z LIk DB
SHEREDRILZ HBY & LT 2 b DT, EHEEED
PXD+H%7|: ;’EU\T@ k k D Tﬁ‘

BRI b RREE S (B - PC) RHERS

g £ : 870. Om

% R : 85. 0m+85. Om+525. Om+85. Om—+85. Om
& B : HiE 3.25mX 4, HAE 2. 0m
TERSHRG - 4TS 1k GREFEE 50km, h)

FAEGE (5 RELEFE A REERS) 2o\ T, BifE
M T2 T Th o, %@9%*&%%&%@
TEHEMEIZOWTHEILET,

EBToRLIZOWTIE, —a—~F v I r—J
THEEBRALTEBY ., &EOFOE K. P. —60m LLE &
FEFITIENT=OERIETO L E 720 £5, FESRME
I, R g~ R 22T THRSSRGME T Acl, Ac2 JE 75 25m
PIEHRELCBY, PEHRBOMEL WV ERICE - T
MR\ CRE DM T T 2B THD Z LR, Yk
+E ok FIREIRIZRIT D r— 7 o OERBLIE - B
O SR ORER « @I T OBGIENFR-ET LT,

SR E L TiE, SRR D DKEY v v FEEIT
T DHEAIGIER KO A O OREIC XL 0Bl OR2HE
BT HZETHIELTEY, ZoXRIZEID r—V
DOAER 24 2 5 m 74 1 /600 LN Tt T L CUVV &
T, Fo. T HAORBEIZL > T, BAAERIT Acl #
JE& T Y WIEFE D 8 BIFREE T L7-23, Acl B E LITE TlEr
B O R L RSO DR A MR UL L3252 LN T
F L7, BB, MLICHzo T, HREHZITV,
ﬁ—;y%ﬁﬁ&ﬁ@ﬁ%mﬁb\%m%@%ﬁof
WET,

BE, ARG & 0 NEFRIC R T & fikfe L Tl
V. 2018 4 10 ALEIC 77— o Eefl DN sk B HAEE I S K
(E 72w B 5 e
Bzt L CEExE L)

FIERHEEREEIT LY

e RERAIER
 ERE r Kihr
- Higashi-Ougishina '

-1 5EpA A—

Fig.1 Conceptional drawing
4

EES ﬁ%
Photo 3 Constructmn site

PNNEEEESEEEHFIET RAXEBRtY9—

X D Wiihkne Digfk.

T4 KTV v v ki
Photo 4 Horizontal jack

Project in Japan

Bridge Pier Foundation Work of Kawasaki Port Road
connecting Higashi—Ougishima and Mizue—Cho

Kawasaki Port Road Project is intended to strengthen
logistics functions by connecting Higashi-Ougishima area
and internal region, and enhance disaster preparation
functions by ensuring multi-traffic routes for emergency
transportation from the major disaster prevention base
located in Higashi-Ougishima. Specification of the main
bridge is as follows:

Bridge type: 5-span continuous composite (steel and
concrete) cable-stayed bridge

Length: 870.0m

Spans: 85.0m + 85.0m + 525.0m + 85.0m + 85.0m

Lane width: 3.25m x 4 for vehicles and 2.0m pedestrian

Road classification: Type 4 Class 1 (design speed: 50km/h)

Foundation of the main bridge is under construction. In
this article, the work at Mizue-Cho side is described.

Pneumatic caisson method is selected for the foundation
work. Since the final depth of cutting edge is below 60m
from sea surface, excavation work is conducted under high
pressure. From surface to middle layers, soft cohesive soil is
deposited more than 25m. Since it is known that the soil lose
strength drastically by deformation from soil test, challenges
are the prevention of tilt, securing of the opening ratio (= the
excavated area against the bottom area of the caisson), and
prevention of excessive sinking during excavation.

As countermeasures, tilt is prevented by horizontal
jacking from outer steel sheet pile and the opening ratio is
secured by additional cutting edge. By these
countermeasures, tilt was suppressed within 1/600. Although
the opening ratio is 80% of planned value in the surface
layers, it reached almost 100% after the middle layers by
additional cutting edge. Also, several measurements are
conducted during installation.

Subsidence and excavation is on schedule. The
foundation will reach design depth in October 2018.

(The information is provided by the Keihin Port office,
MLIT.)
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Fig.2 Boring log and pneumatic caisson
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Overseas Project

Third Longest Suspension Bridge Celebrated 20th
Anniversary

In June, 2018, the Great Belt Bridge celebrated its 20th
anniversary. In the same month, the 200th million vehicle
crossed the fixed link, underlining its enormous success.
The Bridge has not only made it easier to be a traveler in
Denmark and Europe, it has also proved to be a sound
investment for Danish society.

The Great Belt fixed link has reached its 20th
anniversary in good shape. Nevertheless, despite its young
age, the operation and maintenance of its many systems
remains a priority. Sund & Belt Holding A/S has thus
embarked on a technology leap to maintain its operational
efficiency. Operations are being digitalized by deploying
technology for inspection work at difficult-to-access places,
supported by drones (refer to Photo-5), etc. In addition,
Sund & Belt is investing in sensor technology to better
monitor the condition of its facilities without manual
inspections.

Sund & Belt Holding A/S processes the wealth of data
received from inspections and monitoring through an asset
management system, which is also being upgraded. The aim
is to make the entire maintenance system data-driven in
order to predict the exact need for maintenance and thus
achieve more efficient operations at less cost.

The Great Belt Bridge is set to play a key role as a
platform for a future technology leap at Sund & Belt
Holding AJ/S in partnership with external technology
partners and other experts. The aim is to share relevant
knowledge and experience with international bridge owners
such as, for example, our sister company, Honshu-Shikoku
Bridge Expressway Company Limited (HSBE) in Japan.
The 20th anniversary was celebrated with delegates from
HSBE at the bridge site to join demonstration of drone
operation on June 4 (refer to Photo-6).

The Great Belt Bridge has a lifetime of at least 100 years,
but with the many new technological maintenance

possibilities, it is not impossible that the iconic Great Belt
Bridge will also be in fine shape 200 years from now — for
the benefit of the Danish people and the rest of Europe.

(The information was provided by Sund & Belt Holding
AJS))
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Photo 6 Japanese delegates with a drone
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Overseas Project
Inspection robot for Sydney Harbour Bridge

The Sydney Harbour Bridge has complex structure.
Some sections cannot be inspected without special
equipment because of the difficulty of access and confined
space restriction. A novel practically deployable bio-inspired
autonomous robot, the first of its kind, has been developed
by Roads and Maritime Services of NSW, an operator of the
bridge, and the University of Technology Sydney, for
inspection of the confined spaces of the bridge. The robot’s
job is to enter these hazardous places and perform the task
of the human inspector, thereby eliminating an OH&S risk.

The climbing robot, inspired mechanically and
kinematically from the inchworm, consists of a flexible
body with 7 degrees of freedom; two feet each with three
magnetic toes; a sensor package equipped with a camera and
a RGB-D sensor; and a “brain” with intelligence for
environmental and situation awareness, three-dimensional
(3D) map building, motion planning and collision avoidance,
negotiation with edges/corners/rivets, and information
collection. The second generation climbing robot has been
deployed in the Sydney Harbour Bridge for inspection and
condition assessment of locations that human inspectors
either cannot access, or are not allowed to access due to
OH&S requirements. The robot was tested in the interiors of
the box girders that form the arch of the Sydney Harbour
Bridge and is now deployed in practise and operated by the
Bridge Inspector. User controls were designed to be
uncomplicated, and it is the robot that scans the structure
and calculates its own path to climb along, including
through small portholes. Mobility requirements for the
development includes, traverse through confined passages as
small as 0.6m by 0.6m, and transition through manhole with
minimum diameter of 0.3m. Ergonomics was a safety in
design consideration. All moving parts are guarded from
finger pinch points and a customised backpack is used to
carry the robot to site.

Whilst the robotic system significantly improves worker
safety by eliminating their exposure to dangerous and
hazardous environments, it also provides operational
efficiencies compared to normal confined space entry
protocols.

(This information is provided by Roads and Maritime
Services, NSW, Australia.)
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Photo 7 Inspection robot
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Photo 9 Sydney Harbour Bridge
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Photo 12 Painting to Suspenders
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Overseas Project

Tsing Ma Bridge, Hong Kong:
Repainting to Suspenders

The paint system on the suspenders of the Tsing
Ma Bridge (TMB) has approached the end of its
service life of 15 to 20 years. Large scale repainting
of all suspenders is now being executed in phases to
protect the suspenders for durability and structural
integrity.

Preparatory works and trial painting to the
suspenders commenced in 2013. After an assessment
period, the first phase of works began in May 2017
and completed in May 2018. To minimize
disturbance to the heavy traffic on the bridge, the
works can only be executed in different phases thus
limiting the extent of works at the same time. It is
expected that the repainting of all suspenders can be
completed within five to six years. Apart from the
application of a new paint system, the removal of the
existing paint and lead paste in an environmentally
friendly manner gives great challenges to the works.
The second phase works is planned to start in the
summer 2018 and is targeted for completion in the
summer 2019.

It is important to note, any damage to the
suspender ropes will lead to a premature and costly
replacement operation. Any replacement of
suspender ropes shall bring unfavorable effects to the
bridge operation such as prolonged closure of traffic
lanes.

(This information is provided by TIML MOM
limited.)

\Photo 11 Water Jet Cleaning
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International Conference

9th Intemational Conference on Bridge

Maintenance, Safety and Management

oth International Conference on Bridge Maintenance
Safety and Management (IABMAS 2018) was held in
Melbourne, Australia from July 9th to 13th, 2018. The
conference has been held every two years since 2002 aiming
at promoting international cooperation in the fields of bridge
maintenance, safety, and management.

In this conference, 392 technical papers were presented
from 40 countries. From HSBE, Mr. Hanai, Manager of
Engineering Management and Earthquake Engineering
Division, presented “Seismic retrofit of truss bridge for
highway and railway” and Mr. Kawano, Shimanami
operation center, presented “Fatigue strength and
improvement effect of the center stay rod”.

2018 International Conference of

Cable—supported bridges

ICC “2018 International Conference of Cable-supported
bridges” was held in Busan, Korea on July 5, 2018. It was
carried out under the administrator Busan Infrastructure
Corporation on occasion of the GwsngAn-Bridge
celebrating 15 years of service this year. In this conference,
two keynote speeches and nine entries from five countries
were delivered on the theme of maintenance and
management of cable-supported bridge over the sea.

From HSBE, Mr. Kishi, Director of Bridge Maintenance
Division presented “Dry Air Injection System of Main
Cables of Suspension Bridges”.

This paper introduced the current situation and

improvements of dry air injection system of main cables
which was developed by HSBE for the first time in the
world 20 years ago.

HE-13 IABMAS TOARN EHDFEZE
Photo 13 Presentation from HSBE at IABMAS
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