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m A Global Network of Experts

www.bbrnetwork.com

The BBR Network is recognized as the leading group of specialized
engineering contractors in the field of post-tensioning, stay cable and
related construction engineering. The innovation and technical excellence,
brought together in 1944 by its three Swiss founders — Antonio Brandestini,
Max Birkenmaier and Mirko Robin Ros — continues, more than 70 years
later, in that same ethos and enterprising style.

From its Technical Headquarters and Business Development Centre in
Switzerland, the BBR Network reaches out around the globe and has at its
disposal some of the most talented engineers and technicians, as well as
the very latest internationally approved technology.

THE GLOBAL BBR NETWORK

Within the Global BBR Network, established traditions and strong local
roots are combined with the latest thinking and leading edge technology.
BBR grants each local BBR Network Member access to the latest technical
knowledge and resources — and facilitates the exchange of information on
a broad scale and within international partnering alliances. Such global
alliances and co-operations create local competitive advantages in dealing
with, for example, efficient tendering, availability of specialists and
specialized equipment or transfer of technical know-how.

ACTIVITIES OF THE NETWORK

All BBR Network Members are well-respected within their local business
communities and have built strong connections in their respective regions.
They are all structured differently to suit the local market and offer a
variety of construction services, in addition to the traditional core business
of post-tensioning. - :

BBR TECHNOLOGIES & BRANDS

BBR technologies have been applied to a vast array of different structures

such as bridges, buildings, cryogenic LNG tanks, dams, marine structures,
nuclear power stations, retaining walls, tanks, silos, towers, tunnels,
wastewater treatment plants, water reservoirs and wind farms. The BBR™
brands and trademarks — CONA®, BBRV®, HIAm®, HiEx, DINA®, SWIF®,
BBR E-Trace and CONNACT® — are recognized worldwide.

The BBR Network has a track record of excellence and innovative
approaches — with thousands of structures built using BBR technologies.
While BBR's history goes back over 70 years, the BBR Network is focused
on constructing the future — with professionalism, innovation and the very
latest technology.

BBR VT International Ltd is the Technical Headquarters and Business Development Centre of the
BBR Network located in Switzerland. The shareholders of BBR VT International Ltd are BBR Holding
Ltd (Switzerland), a subsidiary of the Tectus Group (Switzerland) and KB Spennteknikk AS (Norway),
a subsidiary of the KB Group (Norway). : g
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When reading this edition of CONNACT, you will be able to understand clearly not only the breadth of services
provided by the BBR Network around the world, but also the many aspects that are considered when developing
BBR technology and techniques.

You will see, for example, that the range of BBR technology is advancing and
increasing and that new supply chain arrangements have been implemented.
This reflects the need to provide customers with appropriate timely services
while maintaining the quality they expect and to allow BBR Network
Members the opportunity to extend their offering while benefiting from a
single-source of supply.

Meanwhile, the Portfolio section showcases the diverse construction
engineering skills of BBR Network engineers who continue to delight their
customers. From the Pulau Sekati Bridge in Malaysia where two different
construction methodologies were used, to the precast segmental
construction of the viaduct for France's Rennes Metro and the launching of
Poland's Zmigréd Bridge, it is obvious that BBR technology and know-how
is contributing to both speed of construction and reduced impact in the
realization of new infrastructure. The building projects featured — particularly
in Malaysia, the Netherlands, Poland and Singapore — demonstrate how
BBR technology supports the creation of architecturally adventurous and
high-rise designs.

Elsewhere in this edition, the multitude of practical applications for BBR
Network technology and talent is shown through schemes such as the
construction of the Ostréda Bridge in Poland where BBR HiAm CONA stay
cables were used to support its three arches, the strengthening of another
Australian dam with world record-sized ground anchors and a number of
projects where new life has been breathed into vital infrastructure by the
expert application of MRR techniques.

An insight is also shared into the collaborative work that both BBR
Headquarters and BBR Network Members undertake with educational
establishments. This points to our overarching philosophy that our work

is more than just about developing technology and techniques — it is about
encouraging discovery of the most appropriate and latest solutions. By
creating and maintaining open dialogues, together we can improve our
world — let's start a new conversation today!

Marcel Poser José Manuel lllescas
Chairman, BBR VT International Ltd Vice Chairman, BBR VT International Ltd

www.bbrnetwork.com 03
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New sports stadium: www.theguardian.com, www.stadiumguide.com,
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Major new LNG plant to feature BBR PT: www.hydrocarbons-technology.com,
www.kogas-tech.co.kr
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www.illawarramercury.com.au, www.news.com.au, prwire.com.au
Renewed strength for energy: en.wikipedia.org, www.elektroprivreda.ba
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www.garnizon.pl, www.officefinder.pl, en.wikipedia.org, www.tdjestate.pl
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06 BUSINESS REVIEW
BBR VT International CEO Antonio
Caballero shares thoughts on how
the BBR Network helps to promote
increased productivity within the
construction sector and presents
insights into the business
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news and events from BBR HQ and
the BBR Network around the globe

CONFERENCE NOTES

highlights, by Daniel Cuerdo, from
the 2017 BBR Annual Global
Conference in Rome, Italy

PERSPECTIVE

Dr Dragana Nikolic from the
University of Reading’s School of
Construction Management &
Engineering shares her view of how
new technologies are being taken
up by the construction industry
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BUSINESS REVIEW

TALKING BBR

Reflections & outlook from BBR VT International’s CEO

D

RO

AXIMIZING
DUCTIVITY

The ability to respond to customer needs with the highest quality and most efficient and effective services is
increased with vision, innovations and investment in performance-enhancing technology and techniques.
Antonio Caballero, CEO of BBR VT International Ltd, shares some insights into how BBR Network Members

are being supported in their quest to deliver greater productivity and reviews some business highlights from the

past 12 months.

In discussions about almost any
construction project, somewhere along

the line the word ‘productivity’ inevitably
crops up. In this fast-moving digital
environment, there is also much pressure
to increase the speed of our performance
in the physical world. In the construction
industry, this means the challenge is for all
parties within professional teams to
contribute to delivering schemes as quickly
as possible and within defined budgets,
while maintaining the highest level of quality.
Productivity has continuously increased in
other industries while remaining stagnant
or even decreasing in the construction
sector. We have a responsibility to change
this trend and change everything possible
to increase the value of our outcomes. This
will be achieved with a new and determined
vision to evolve the established practice
leading to the incorporation of the new
technologies now available, migration of
knowledge from other industries and/or
the replacement of ‘old-fashioned’ methods
by new and disruptive ones.

Improved supply chain

Recognizing that the BBR Network must
play its role in this area too, during recent
months a major focus at BBR HQ has

been the conceptualization, development
and introduction of alternative and
complementary supply chain arrangements.
This was achieved with the support of
several BBR Network Members who were
already using the new supply chain model
during its evolution and have given
feedback, allowing us to refine the process
prior to launching it globally in January 2018.
We have effectively created a one-stop-shop
whereby BBR Network Members can now
order, from logistics centers in Europe or
Asia, the most commonly used ranges of
standard BBR technology components —
for immediate delivery. In addition, quality
control of the items will already have been
carried out, so shipments can be delivered
directly to project sites, without needing to
pass through BBR Network Members' own
warehouses. Production and supply chain
processes will be audited by the same

certification body and subject to the
same prescribed test plan as specified in
the respective European Technical
Assessments — and therefore the systems
supplied will also carry the CE mark.

This alternative method of securing BBR
technology is fully integrated into our BBR
E-Trace trading platform. BBR Network
Members will have full transparency in
terms of stock availability and will soon be
able to interact with the BBR E-Trace App
for fast ordering.

Overall the production lead-time has been
cut to zero — from a previous average of
8-12 weeks — and ‘just-in-time’ orders can
be fulfilled. In addition, for BBR Network
Members the new setup combines
competitive advantages in terms of
technology with minimized logistics costs
and reduced effort of ordering.
Meanwhile, we remain committed to
retaining our existing network of suppliers
with whom the BBR Network will continue
to trade for selected projects and BBR
technologies. »

www.bbrnetwork.com 07
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“Time is money and, by adding value through building

in some time-saving features to products, not only will

productivity be enhanced, but costs will also become

highly competitive.”

Smarter new technologies

Over recent years, we have even built
greater productivity into our technologies.
While developing the range of BBR
accessories, we took into consideration the
on-site installation process and worked to
make it easier. Since then, the same
principles have been embraced for all new
technologies we have produced and are
currently working on. For example, the
BBR VT CONA CMO onion post-tensioning
system offers the advantages of a quick

to install clip-on accessory solution, while
not needing local reinforcement — and also
the BBR VT CONA CMM system will soon
be following a similar line.

Time is money and, by adding value through
building in some time-saving features to
products, not only will productivity be
enhanced, but costs will also become highly
competitive.

Growth & diversification

BBR VT International’s goal, like most
companies, is to achieve a solid and
continuous growth of the BBR Network
and to diversify the business to make it
sustainable. This is something that we will
continue to work on in the years and
months ahead.

We want to grow with new products —
perhaps some completely new to the
market place, alongside some which
complement our existing portfolio.

We have been working on expanding our
technology and a broader range is a natural
step to helping BBR Network Members

to grow their own regional businesses.

08 CONNACT | EDITION 12

We are currently evaluating a range of
products with the aim of giving Members a
single source for ordering. These will offer
the same advantages - of having approval
and certification — that come with BBR
post-tensioning technology. Elsewhere,
we are market testing several other
products and expect to launch these in
the next 12 months.

World of opportunity

Our quest for diversification is also
geographic — we are actively exploring new
territories across three continents and are
in discussion with several potential new
BBR Network Members. The strength of
the BBR brand portfolio is such that
prospective new partners often make the
first move and approach us. The reputation
of quality Swiss technology travels well.
This year, the BBR Network has welcomed
another new Member - Structural
Technology Innovation (STI) who is based
in Riyadh, Kingdom of Saudi Arabia. Both
STl and PCl in Indonesia, who joined us 18
months ago, have reported a very strong
increase in their businesses since becoming
BBR Network Members. Part of the service
we provide to all BBR Network Members is
support as they become familiar with our
technology and processes — and, later as
they become established, we continue to
deliver information updates and training.

Marketing support

Getting our message out to the right
audience remains a high priority. As well
as keeping our range of technical and

promotional literature up-to-date, we have
added recently to the range of videos
available on our YouTube channel and
continue to refine our approach to making
postings on other social media channels

like LinkedIn and Facebook. This is in

direct response to research that people are
now learning more readily from video and
digital material — we always consider how
our audience likes to communicate and
present our information in that format and
platform. In the coming months, we will be
developing and implementing items within
our digital marketing portfolio to further
extend our reach.

Our main priority is to continue the provision
of a top flight service to BBR Network
Members. With the launch in the last year of
both the BBR VT CONA CMI EIT and
Cryogenic systems, the emphasis has been
on their introduction and then providing
training for teams around the world in the
specification and application of the systems.
At the same time, personnel from BBR HQ
have been supporting promotional tours
organized by BBR Network Members to visit
their customers. It's all about networking to
create market awareness and reinforce our
brand values.

Our people

With strong order books into the future, it

is clear that BBR Network engineers are
going the extra mile to deliver some great
solutions for their customers. Many thanks
to all BBR Network Members for their
efforts, ingenuity and achievements in the
last year — and congratulations on securing
a great selection of highly impressive
projects for 2018 and beyond.

Although it sounds like singing our own
praises, before concluding my review, | must
also acknowledge the work of the really
great team we have at BBR HQ. With several
new members joining us over the last couple
of years, we have a highly-motivated group
of people who are all pulling in the same
direction to achieve the very highest results.
Personally, | am very excited about the
future of the BBR Network as we approach
our 75th Anniversary in 2019 and look
forward to many opportunities for forging
new links and strengthening existing
connections in the months ahead. ®



NEWS HIGHLIGHTS

TALKING BBR

Events & news from around the BBR Network

AWA
& MO

Around the BBR Network, the past
year has been exceptionally busy
with many events and developments.
A few of the especially noteworthy
achievements and happenings are
summarized in the next few pages.

 ARRIVALS

New BBR Network Member in Saudi Arabia
During 2017, we were delighted to welcome
anew BBR Network Member — Structural
Technology Innovation (STI). Based in
Riyadh, Saudi Arabia, STl is a leading provider
of specialist contracting services related to
post-tensioning and concrete strengthening.
STl has 60+ engineering and technical staff
and provides its clients with reliable solutions
to their most complex building challenges
using post-tensioning technology, as well

as exclusive solutions for the repair and
refurbishment of concrete using both
external post-tensioning and CFRP.

BBR Network Members JV for conference
The BBR Network was represented at the
2017 Austroads Bridge Conference (ABC)
in Melbourne, Australia. SRG Limited and
BBR Contech joined forces in an exhibition
booth at the conference exhibition, with
support from BBR HQ. The ABC is the
premier bridge conference in Australia and
provides a great opportunity for local and
international specialists in the field of
bridge engineering to share experiences,
innovations, achievements and knowledge,
as well as showcasing latest technology,
products and services. »

www.bbrnetwork.com 09
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European Project Managers Workshop
This very productive three-day workshop

was held in Valencia, Spain in early October.

The program was designed to cover basic,
as well as advanced, aspects of the BBR
Network and the BBR VT CONA CMX
post-tensioning and BBR HIAm CONA stay
cable technologies, along with training in
BBR's own Factory Production Control
system and BBR E-Trace 3.0. On the final
day, the 16 delegates — from nine countries
— had the unique opportunity of visiting the
site of the Fernando Reig Bridge, where a
highly complex project was underway to
replace 38 old stay cables with the very
latest HIAm CONA technology.

10 CONNACT | EDITION 12

Award winners around the BBR Network
In this year's PTI Awards, the James
Pascoe Group Distribution Centre at East
Tamaki, New Zealand was named the
winner in the Slab-on-Ground category
(see page 48 for project details).
Meanwhile, the International Bridge
Conference (IBC) Executive Committee
awarded the prestigious Gustav Lindenthal
Medal to the owners of Spain’s Almonte
Viaduct. This award recognizes an
outstanding achievement in bridge
engineering which demonstrates technical
and material innovation, aesthetic merit,
harmony with the environment or
successful community participation.

In Australia, SRG Limited won awards for
their work in two out of the five categories in
the 2016 ACRA (Australasian Concrete
Repair Association) Awards for Excellence. In
the Buildings category, their work at Punt Hill
Apartments scooped the top award. SRG's
second award was in the Strengthening
category where their project for the widening
of Princes Highway East Bridge over the
Barwon River, Winchelsea (see CONNACT
2016) was declared the winner.

Last, but by no means least, SRG was also

a finalist in the Civil Contractor’s Federation
Earth Awards in Western Australia for the
fabulous Elizabeth Quay Bridge project.
Congratulations to all involved!



Brochures & flyers updated

The BBR HIAm CONA stay cable brochure
and the BBR HiAm CONA Strand Stay
Cable Damping Systems brochure, along
with the Stay Cable and LNG/LPG
Reference Lists have now been updated
and are available in the Downloads section
of the BBR Network website. Our Stay
Cable Damping technology and techniques
are both leading edge and have been
applied to many projects worldwide. Since
1981, the BBR Network has completed over
60 LNG/LPG structures around the world
— abenchmark for cryogenic containment.
The range of BBR Network flyers has also
been extended to include the BBR VT
CONA CMM Single S1and CONA CMM
Single S2 systems.

—_

The newest BBR Network Member

- Structural Technology Innovation
(STI) - is based in Riyadh, Saudi Arabia.
Valencia, Spain - the venue for the BBR
Network European Project Managers
Workshop held last October.

BBR Contech'’s General Manager Derek
Bilby and Conslab Technical Manager
Andrew Dallas proudly display the PTI
Slab-on-Ground Award, presented for
their achievement at the James Pascoe
Group Distribution Centre at East
Tamaki, New Zealand.

4 A complete set of 3D models of the
BBR VT CONA CMX post-tensioning
(pictured here) and BBR HiAm CONA
stay cable ranges are now available

for download from the BBR Network
website.

The Faculty of Civil Engineering,
Warsaw University of Technology,
where the BBR Network and Adapt
Corporation provided speakers and
trainers for a Post-Tensioning Seminar
focused on optimizing PT design for
buildings. Photograph courtesy of
Warsaw University of Technology.

Two new videos on the the BBR
YouTube channel = BBR VT CONA CMI
internal post-tensioning system and
BBR Network 2017 Highlights.

The Stay Cable Reference brochure
front cover. This document, along

with the BBR HiAm CONA Strand

Stay Cable Damping Systems and
LNG/LPG Reference brochures can
now be accessed as downloads from
the BBR Network website, as can
flyers on the BBR VT CONA CMM Single
S1& S2 systems.
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PT seminar in Poland

A Post-Tensioning Seminar at the Faculty
of Civil Engineering, Warsaw University of
Technology in Spring 2017 provided
delegates with the know-how and tools

for the efficient and economical design of
post-tensioned structures, focusing mainly
on optimizing PT design for buildings.
Delegates were familiarized with current
PT systems, best practice and latest design
codes, before detailed study of specific
aspects of PT design. The event was
supported by speakers and trainers from
Adapt Corporation and the BBR Network.

PT & stay cable models for download

Use of latest digital technology for modeling
scenarios is now supported by a complete
set of 3D models of the BBR VT CONA CMX
post-tensioning and BBR HiAm CONA stay
cable ranges which are available for
download from the BBR Network website.
Downloading these 3D models will enable
BBR Network Members and design
engineers to perform powerful analyses in
a 3D virtual environment.

Technical series & 2017 Highlights videos
The BBR VT CONA CMl internal bonded

or unbonded system is the most advanced
multi-strand post-tensioning technology
on the international market. Now a video
has been produced covering its applications
and including information about European
Approval and testing, as well as details of
the anchorage configuration, system
accessories and corrosion protection.

A further video about the BBR VT CONA
CMXEIT electrically isolated range of
systems is also available.

Meanwhile, the BBR Network 2017
Highlights video is the latest in a series
showcasing the best projects from around
the BBR Network and featuring key
moments from the past 12 months, such
as the Annual Global Conference,

Grouting Seminar and the Training Session
carried out in the Asia Pacific Region. @

K
.:ﬁu..i

TALKING BBR

TECHNICAL SERIES

BER VT COMA ChI

SCAN ME

Use your smartphone to scan the code and see the
latest videos and news on BBR Network social media
channels. Or visit: http://l.ead.me/baq89k
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SCAN ME

Use your smartphone to scan the code and download
documents from the BBR library.

Or visit: www.bbrnetwork.com/downloads.html
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ANNUAL BBR GLOBAL CONFERENCE, ROME, ITALY

Business and cultural exchange

CONFE

~NCE NOTE

Having joined BBR HQ as Business Development Manager for Latin America in December 2016, Daniel Cuerdo
presents some impressions of this year's Annual BBR Global Conference after participating for the first time.

Even as a newcomer to this event, | fully
realized during my preparation for meetings
and workshops that the BBR Global
Conference was a super-special occasion
for the BBR family — but you just do not
realize exactly the magnitude and scope
until you experience it yourself. This year
was a great combination of formal business
meetings and social activities — with a little
spare time built into the program. The
well-organized yet relaxed agenda was
really appreciated by delegates.

Arrival in Rome

Our itinerary began with a superb walking
tour in Rome that took us to the old city
limits to meet with our guide who revealed
more about this unique city. There were
also some surprises along the way — the
first of which was a bar where we could
feast upon an assortment of typical Italian
sandwiches. Our second stop was for a
classic aperitif on the way to the Pantheon
where our venue offered a great view of
this monument to the construction
expertize of the ancient Romans. The
surprises just kept coming — wonderful
tourist spots like the Trevi Fountain and
Spanish Steps, not forgetting the really
amazing ice cream at one of the most
famous gelateria in Rome. Our day ended
in the well-known Trastevere neighborhood

12 CONNACT | EDITION 12

where we each prepared, cooked and ate
our own pizzas in one of the coolest
restaurants | have ever visited.

Formal conference proceedings

We started with the traditional welcome

and vision from BBR VT CEO Antonio
Caballero. Juan Maier, Head of Business
Development, continued with a marketing
and facts-and-figures message and officially
welcomed the new BBR Network Member

in Indonesia, PCI. Next up was Josef
Lamprecht, Head of Supply Chain, who
brought delegates up to speed with our
exciting supply chain project.

After a short break, Cezary Sternicki, Head
of Operations, focused on the geotechnical
and structural accessories market and how
our franchisees can maximize advantage

in these areas. Finally, BBR Head of R&D,
Bezhad Manshadi gave a quick overview

of the many and new developments
completed in recent years — this was
extremely impressive.

Special thanks from the whole team must
go to Thomas Heubel of KB-VT for his
fascinating presentation about the recently
inaugurated Tamina Bridge in Switzerland.
This was a very challenging project involving
an innovative tailor-made stay cable solution
for supporting construction of an arch
bridge spanning a 200m deep gorge.

2017 BBR AWARD WINNERS

Hazelmere Dam Strengthening project
in South Africa, carried out by BBR
Network Member SRG Limited

BEST ARTICLE AWARD

« Winner: BBR Philippines (Philippines)
Title: Signatures on the skyline
(high rise developments)

* Runner up: BBR Contech (New Zealand)
Title: Developing region-wide
partnerships (MRR projects, Hawkes'
Bay area)

« Highly commended: Ballast-Nedam
Infra-Specialiteiten (Netherlands)

Title: Europe’s widest aqueduct
(Aqueduct Vechtzicht)

BEST PHOTOGRAPHY AWARD

« Winner: BBR Malaysia (Malaysia)
Title: Metro Rail Revival & Spanning
the Sadong River (LRT & MRT and
Sadong Bridge)

* Runner up: SRG Limited (Australia)

Title: BBR sets another anchoring
world record (Dam strengthening
projects, South Africa & Australia)

« Highly commended: ETIC (France)

Title: Metro Rail Revival (Rennes
Metro, Line B)



Cultural afternoon

In the afternoon, delegates were taken on
a tour entitled ‘Ancient Rome & the
Colosseum’. It seems that, no matter how
many times you have been to Rome before,
on each visit there’'s always something
new to discover. Our venue for dinner that
evening was a delightful typically Italian
village, where we could enjoy a wide variety
of local food and drinks. Finally, the night
ended with many people cheering and
celebrating — at this point, | realized that
the BBR Global Conference is about more
than business issues, it's also about people
and shared experiences.

BBR Symposium

The last day of the conference saw the
launch of the BBR Symposium, the format
for which varies from year-to-year. On this
occasion, BBR HQ had invited two experts in
the field of digital technology application in
the construction sector. Our guest speakers
gave presentations about how technology

is changing traditional construction
methodology and how it will shape the
future in terms of improvements in the
efficiency and productivity of construction
projects. The aims of the BBR Symposium
are to encourage delegates to think beyond
their current systems and structures —

and learn from each other. For my part, |
achieved both of these elements and believe
participants will find that the messages
contained within this session will steer their
own business activities in coming months.

Gala Dinner

The venue for the Gala Dinner was the
restaurant at the Parco dei Principi hotel.
As usual, the BBR Network Awards were
presented during the evening and each
award was preceded by a high quality video
showing highlights of the shortlisted
projects. This year, BBR VT International
recognized the Project of the Year winners
of the last 10 years with a customized trophy
and an unforgettable video.

Support for local charity

A huge vote of thanks to our generous BBR
Component Manufacturers, the Rupp-Heubel
family and two further benefactors who,
along with BBR VT International, made a
donation to Rome-based charity New Life
for Children to help them support Syrian
children who are endangered by the ongoing
conflict in their homeland.

Successful conclusion

After months spent preparing every single
detail for the events, agendas and
attendees, you realize this tremendous
effort is worthwhile when you see everybody
talking and laughing in the bar until very late.
Next year's BBR Global Conference will be in
Hong Kong, where the whole team at BBR
HQ will be trying to raise the level still higher
for this important annual gathering. @

TALKING BBR
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BBR Network delegates, from all around
the world, line-up for the now traditional
group photograph at the 2017 BBR
Global Conference in Rome, Italy.

The expression “When in Rome, do as
the Romans do” took on a whole new
meaning for the BBR Network team
when they were challenged to construct
their own pizzas.

BBR Contech’s Paul Wymer makes an
impromptu speech of thanks after
Tectus Group CEO Marcel Poser called
team members onto the stage to
celebrate their diverse contribution to
BBR Network business. Left to right:
Paul Wymer, Marcel Poser, Claude
Néant, Valentina Mihajlovic, Svein
Finstad, Jan Piekarski, Isabella Peier
and Christian Roost.

Marco Benini, from Rome-based
charity New Life for Children, made a
presentation about his organization's
work during the BBR Gala Dinner.
Afterwards, he officially accepted the
donation from BBR VT International,
the BBR Network and BBR Component
Manufacturers.

www.bbrnetwork.com 13
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PERSPECTIVE

Opportunities for value creation with new technology
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For this edition of CONNACT, we are delighted to welcome as our guest Dr. Dragana Nikolic Ph.D., M.Arch., ASCE.
Sheis a Lecturer in Digital Architecture based within the School of the Built Environment at the UK's University of
Reading. Dr. Nikolic offers some thoughts, based on her research, about the adoption of new technologies in the

construction industry.

The construction industry is beginning to
see the inclusion of new technologies in its
toolkit — thanks partly to the adaptation of
work pioneered by others, such as the
automotive and aviation sectors.

These new digital tools allow our industry to
improve the way it approaches a project -
from initial design stage through to detailed
analysis of building methodology. The
benefits come in many forms — enhanced
efficiency, less rework, more clarity, better
quality, higher profits and, ultimately,
greater individual job satisfaction.
Increasingly, governments around the
world are demanding that a BIM (Building
Information Modeling) approach be taken
for construction projects. In the UK this
top-down agenda, with a BIM Level 2
mandate for publicly procured projects,
has opened up a large playing field for
improving processes and technologies and
for leveraging and detailing the data
accumulated.

Representing information

There has been tremendous growth in
digital data and technology development,
with ever more powerful portable devices
- even mobile phones now have more
processing power than early mainframe
computers and personal head-mounted
displays are lighter weight with better
performance than their predecessors.
Some companies are exploring different
cases for training, simulation and
enhancing productivity.
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With the arrival of Virtual Reality we are able
to produce, for example, simulations of a
construction assembly sequence and with
Augmented Reality, we can merge digital
and real data to enhance different worksite
activities and improve productivity.

Interacting with data

Use of technology — whether this involves
BIM, visualization or simulations — is
fundamentally a choice to be made based
on purpose, information requirements and
value offered.

At a basic level, it is about improving the
way information is shared to ensure that
all team members have the opportunity to
understand the project and its goals, as
well as to contribute their expertize.

When a project team sees an interactive
3D design visualization, they quickly start
to question, confirm or otherwise

propose and evaluate the design, evenin
informal settings.

Building a digital strategy

For the majority of the players in the
construction industry, the biggest challenge
is not just the financial investment in
technology but also the development of an
effective strategy for incorporation of digital
technologies into their day-to-day
businesses. The right resources, capabilities
and infrastructure also need to be in place
to allow for the new way of working.

The implementation of new technologies
requires both a top-down and bottom-up

approach at the same time - business
leaders need to champion the use of digital
technology and engineers need to
incorporate the technology into their
projects. This is the ideal solution as it
blends authority with capability — one
without the other will result in the
technology being under-used and its value
not visible.

This is unlike any other industrial revolution
in history — there is a paradigm shift from
automating to ‘informating’ processes. We
are seeing roles being redefined, rather
than being replaced, by automation.

On the horizon

While this will take a little time to filter
through to the construction industry, data
from new initiatives currently underway
elsewhere, like the driverless car, will also
provide a lot of potential for the built
environment.

Here, it will be about protecting assets,
collecting data about their use and
performance and planning updates for
future operations. Then we can start
leveraging that data to make informed
decisions about predicting and planning
accordingly for long-term maintenance
and for ‘rush hours’ when resources will
be stretched.

Technology alone will not improve things,
there has to be understanding of what the
value is that everyone wants to obtain.
Tailor the technology to that use and this
will yield benefits further down the line. @
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16 IN THE SPOTLIGHT
review of how the BBR brand
helps to build business for BBR
Network Members

BRIDGES

VERSATILE OPTIONS FOR
BRIDGE CONSTRUCTION

new Malaysian bridge features
balanced cantilever box girder &
T-beam girder construction

BUILDINGS

PT PARTNERS IN POLAND

three major city center
developments benefit from BBR PT
& know-how

STAY CABLES

BRIDGE FOR PATRIOTIC
PONDERING

co-operation, experience & latest
technology drives speedy stay
cable installation

SPECIAL APPLICATIONS

FINE ART MEETS CONSTRUCTION
architectural objectives achieved
with BBR PT technology & specially
developed HPFRC

MRR

GETTING THE FOUNDATIONS
RIGHT

efficient wharf rehabilitation in
Auckland while minimizing impact
on community
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IN THE SPOTLIGHT

Benefits of membership of the BBR Network

ROWI
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The BBR Network is now well-established and growing — both in terms of
business and membership. Juan Maier, Head of Business Development
at BBR VT International, takes a look at some of the drivers of this
successful global enterprise and offers some reasons why equally
talented organizations should be interested in taking up a BBR franchise.

The BBR Network is essentially a worldwide
group of independent businesses which
have strong local roots in their geographic
region and, most importantly, proven skills
and knowledge in the field of post-
tensioning, stay cables, ground anchoring
and other related construction engineering.
They all have access to the latest Swiss
BBR technology and are regularly trained
and updated in its application and
international best practice by franchisor
BBR VT International.

Growth through brand strength

Many qualities are associated with a brand
- technical excellence, highest quality
control, ease of use, durability and flexibility
are just a few that people associate with
BBR brands. It is these and other attributes
that attract customers and make the BBR
proposition compelling.

Recently, two new companies have joined
this highly successful and supremely
talented network of professionals providing
well-engineered solutions to construction
industry customers. In South East Asia, PT.
Prestress Construction Indonesia (PCI)
has built a strong local reputation and
wanted to improve their business by
offering BBR technology. A few months
later, Structural Technology Innovation
(BBR STI), based in Saudi Arabia, became

“...we have essentially
doubled our annual
revenues compared to the
year before joining BBR.”

Hotman Sianipar, PT Prestress Construction,

BBR Network Member for Indonesia

a BBR Network Member based on similar
objectives. Since joining, both organizations
have experienced a strong surge in
business which, in many cases, has
resulted from direct customer approaches
rather than marketing alone. This is proof
positive that the reputation of the BBR
brands of technology and BBR Network
expertise are widely respected on the
international scene.

Influencing the future of construction
BBR Network Members, by communicating
feedback from their local markets, can
influence the development and direction

of BBR technology and systems. Most
recently, the introduction of the BBR VT
CONA CMM S2 post-tensioning anchorage,
the BBR H Bar System and BBR's new

fully integrated global supply chain are the
results of such feedback.
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These graphs show a few of the competitive advantages gained from using BBR technologies. For instance, the BBR VT CONA CMI BT multi-strand post-tensioning system has been optimized to achieve the smallest tendon
center spacing and concrete edge distance on the international marketplace (left) while at the same time using the least amount of local anti-bursting reinforcement (right) — promoting project time and cost savings.

Promoting people power

One of our greatest brand assets is our
people. Down the years, we have nurtured
some of the world's most talented engineers
who have become bold innovators, ready to
solve even the toughest challenges for their
customers. In turn, this innovation has been
shared with their worldwide colleagues and
thus expertize has grown around the globe.

BBR Headquarters provides regular updates,

training and workshop sessions where BBR
Network engineers have the opportunity to
meet with each other. The Annual Global
BBR Conference draws together senior
delegates from around the BBR Network to
review progress and future plans. BBR VT
International sets the scene by bringing
people together and providing forums for
learning or discussion — BBR Network
Members then shape their own roles within
their markets and the BBR family itself.

Collaborative working

While initial introductions are made at the
global or regional BBR conferences and
seminars, relationships between BBR
Network Members evolve and develop
outside of these gatherings. As Members
get better acquainted, collaborative
working begins — from simple exchanges of
information to working together on projects
- or indeed, whole market segments.

1 Artist'simpression of the 56-storey Pacifica
Tower which will feature expertize from the JV
formed between Australian and New Zealand
BBR Network Members, SRG Limited and BBR
Contech (see also page 45 for more details).
The scheme is being constructed for
developer Hengyi Pacific in Auckland, New
Zealand by main contractor Icon Co Pty (NZ)
Limited. Image courtesy of Hengyi Pacific.

“...itwas important that
our business should be
built on quality European
approved technology.
Already, we are setting
new benchmarks in our
local market.”

Adam Farouk, STI, BBR Network Member for Kingdom of Saudi Arabia

Greater than the sum of its parts

The BBR Network is about so much more
than just the supply and installation of
construction technology. It is also about
supporting individuals and businesses in
their efforts to promote and deliver the
very best of construction engineering
services. Although in the next edition of
CONNACT we expect to be introducing
some further new BBR Network Members,
we are always interested in hearing from
like-minded organizations who are
committed to growing their business
locally, with internationally approved
technology — and within the environment
of a major international group, such as the
BBR Network. @

SCAN ME

Use your smartphone to scan
the code and learn more about

becoming a BBR Franchisee.
Or visit: www.bbrnetwork.
com/aboutus/bbr-franchise

Key benefits of a BBR franchise
Access to best-in-class internationally
approved PT and stay cable systems
offering technical and commercial
competitive advantages to help win
project tenders.

Members benefit from a very
competitive commercial offering,
material components and services,
allowing higher margins than
subcontracting or operating a
stand-alone business.

Usage of recognized global brands
and trademarks carrying the highest
international reputation.

Instant brand name recognition and
association with belonging to a much
larger global entity.

Leading edge global supply chain with
fully integrated quality management
system.

Certified suppliers manufacturing
components to highest quality
standards.

Technical, commercial and project-
specific support.

Knowledge transfer and sharing of
resources, equipment, skills, expertise
and business contacts.

International collaborations, joint
ventures and alliances for large or
special projects.

Professional marketing and
communication tools.

Continuous R&D to maintain the finest
Swiss BBR technologies.

Regular regional and local training
seminars.

www.bbrnetwork.com 17
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PULAU SEKATI BRIDGE, KUALA TERENGGANU, MALAYSIA

Balanced cantilever & T-beam girder construction

-RSATILE OPTI
FOR BRIDGE
CONSTRUCTION
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Over recent years, increased

economic activity has brought with it
higher traffic levels and two of Kuala
Terengganu'’s bridges have become
heavily congested. Hiang Miang Goh
of BBR Construction Systems (M)
Sdn Bhd, the BBR Network Member
for Malaysia, describes the project
to build a new bridge.

Kuala Terengganu — on the east coast of
Malaysia, about 440km north-east of
Kuala Lumpur - is the administrative and
royal capital and the main economic center
of the State of Terengganu.

Since the implementation, in 2008, of the
Government's East Coast Economic
Region (ECER) Master Plan to improve the
socio-economic status of the area, there
has been an increase in developments and
activities. One of the consequences has

PORTFOLIO BRIDGES

been serious traffic congestion on two of
the city’'s bridges — Sultan Mahmud Bridge
and Manir Bridge. Thus the project —
estimated to be valued at RM245 million -
to build an alternative route to cross the
Terengganu River, connecting Terengganu
City Center and Nerus district, was created.
It was a proud moment when BBR CS
Malaysia was chosen to be the specialist
bridge contractor for completion of this
important project. »

www.bbrnetwork.com 19
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View of the T-beam girder bridge from the
Kuala Terengganu side of the river.

The new bridge spans across the Terengganu
River, via the island of Pulau Sekati, providing
a link from Kuala Terengganu to Telok Pasu
and Jeram.

View from beneath of the two main
carriageways as they approach the River
Terengganu. Approach viaducts can be seen
on either side.

4 Construction in progress of the two approach
T-beam girder bridges.

n

w

TEAM & TECHNOLOGY

Owner - Jabatan Kerja Raya Negeri
Terengganu (Public Works Department of
Terengganu State)

Main contractor - Zainal & Shariff Ibrahim
Sdn Bhd

Technology - BBR CONA internal,
balanced cantilever in situ

BBR Network Member - BBR Construction
Systems (M) Sdn Bhd (Malaysia)
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Bridge design overview

The new bridge spans Terengganu River,
via the island of Pulau Sekati, linking Kuala
Terengganu to Telok Pasu and Jeram.
Comprising two bridges side-by-side, each
bridge consists of a 280m box girder bridge
and two approach T-beam girder bridges,
with bridge lengths of 174m on the Teluk
Pasu side and 600m on the Kuala
Terengganu side. The 11.9m wide box girder
bridge carries two three-lane carriageways,
while the T-shaped girder bridges carry four
traffic lanes — two in each direction. In total,
2.02km of new highway was constructed for
this project — 1.58km of which involved an
elevated concrete viaduct structure.

The elevated superstructure was comprised
of 27 piers. Three spans were designed as
monolithic balanced cantilever box girder
construction, while the remaining sections
were designed as a T-beam girder bridge.

T-beam girder bridge

The post-tensioning used for the T-beams
was the BBR CONA internal system.

The T-beams range from 28 to 40m in
length, with the majority of them being 40m
long. The overall height of the T-beams is
just over 2.4m.

The configuration of the post-tensioning
tendons was as follows:

28m T-beams — three tendons each with
7 x15.2mm diameter strands

36m T-beams — three tendons each with
12 x 15.2mm diameter strands

40m T-beams — one tendon with

7 x 15.2mm diameter strands, plus three
tendons each with 12 x 15.2mm diameter
strands.

In total, we constructed 314 post-tensioned
concrete T-beams for this greatly
anticipated project.



Balanced cantilever spans

Two balanced cantilever cast in situ box
girder bridges were designed for Piers 8, 9,
10 and 11 — which would carry two three-lane
carriageways, one in each direction, over
the main navigable channel of the river.
Each of the twin bridges was configured in
spans of 80m-120m-80m and construction
was of single cell box section. The deeper
bridge segments measured up to 7.5m,
while the shallowest was 2.8m. We used
form travelers to construct the balanced

PORTFOLIO BRIDGES

cantilever spans. The BBR CONA internal
anchorage sizes used for these two box
girder bridges were 1506 and 1906. We
stressed all the tendons to 75% of their
Ultimate Tensile Strength (UTS).

The whole bridge was opened to traffic
on 29 May 2017 and has now become an
important landmark in the region. The
completion of this project has delivered a
great benefit to the local communities who
now have a more direct access and can
significantly reduce their traveling time. @

www.bbrnetwork.com 21
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PORTE D'IVRY INTERCHANGE, PARIS, FRANCE

PT for access ramps to major ring road

THINK
QU TSI
THE Cl

interchange reconfiguration project on the Boulevard Périphérique ring

road which encircles Paris.

The Porte d'lvry interchange is undergoing
alteration as part of the Bruneseau Nord
urban redevelopment scheme which
effectively aims to extend the famous
‘Paris Rive Gauche' — left bank of the
River Seine — to beyond the boundary
created by the ring road. Following the
remodeling of the interchange, land will be
freed up for commercial, residential and
leisure developments — and the creation
of the Paris-Ivry walkway will also be able
to go ahead.

The post-tensioning operations here
include the installation of 100 BBR VT CONA
CMI1906 internal tendons consisting of
150mm? diameter 1,860MPa steel strand.
The quantity of steel being used by ETIC
for the post-tensioning on the project is
estimated at 130t. The location of the site
means that the team is working close to
the live traffic of the busy Boulevard
Périphérique. ETIC is also supplying and
installing expansion joints with a toothed
installing expansion joints with a toothed
solution, as required by the consultant in
order to reduce the noise generated by
the traffic load in the city setting of this
access ramp.
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A team from French BBR Network Member ETIC is working on the
installation of post-tensioning for access ramps as part of a major

- OF

While the ETIC team complete their tasks
here in stressing and grouting the CONA
CMI tendons with a special cement grout,
finishing works will continue. The new
interchange will be commissioned at the
beginning of 2020. @
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‘ The project to provide access ramps for the

|1 iF i new Porte d'lvry interchange on the major
! Paris ring road - the Boulevard Périphérique
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working close to live traffic flows.

After the ETIC team has completed their
specialist tasks on the project, finishing
work will continue and the new interchange
is scheduled for to open in early 2020.
Engineers from French BBR Network
Member, ETIC, are installing and stressing
100 BBR VT CONA CMI internal
post-tensioning tendons and then grouting
them with a special cement grout.
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TEAM & TECHNOLOGY

Owner - City of Paris

Main contractor - Eiffage Group with
Artelia

Technology - BBR VT CONA CMl internal
BBR Network Member - ETIC (France)

www.bbrnetwork.com 23
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SUNGAI RIMBAS BRIDGE, SARAWAK, MALAYSIA

Construction across a river using self-advancing launcher

UNCH
PICTURES

The Sungai Rimbas Bridge in
Sarawak, Malaysia is now open to
traffic thanks to the technology
and techniques applied to the
construction project by Malaysian
BBR Network Member BBR
Construction Systems (M) Sdn
Bhd. Project Manager for the
project, Moi Chun Chok, presents
a view of the launching operations
in photographs.

The River Rimbas Bridge is a simply
supported bridge located in Pusa Town,

Sarawak, Malaysia.

- .

Each span consists of six 40m T-girders,

each weighing 120t.

The launching cycle is one span per

TEAM & TECHNOLOGY

Owner - Jabatan Kerja Raya Negeri
Sarawak (Public Works Department of
Sarawak State)

Main contractor - Jaya Mutu Sdn Bhd
Technology - BBR CONA internal,
Span-by-span construction

BBR Network Member - BBR Construction
Systems (M) Sdn Bhd (Malaysia)

month — including launching of girders,
casting diaphragm and deck slab.
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The bridge consists of eight spans, each
of which is 40.75m long.

1 The most challenging part for the team
was the 6.5% gradient for launching the first
span on each side.

[A The beam launcher was comprised of

double trusses and each truss is divided
into six equal modules, connected with high
tensile bars. It has two main support legs
and three auxiliary support legs, attached
with hydraulic jacks and a motorized trolley
system for level adjustment and transverse
shifting of the beam launcher. @



CHARLES STREET BUS BRIDGE,

PERTH, WESTERN AUSTRALIA

Incremental launching of bridge
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The Charles Street Bus Bridge and
Busway opened in June 2017 -
passengers and motorists alike will
now be reaping the benefits of the
A$31m Public Transport Authority’s
investment in the scheme. Australian
BBR Network Member, SRG Limited,
provided both technology and
expertise to the project.

The scheme, a smart transport initiative,
involved the construction of a 120m bridge
over the Graham Farmer Freeway which
runs through the Perth CBD in an east-west
direction, the creation of a new freeway
off-ramp into Northbridge and 500m of bus
lanes on Charles Street.

SRG were awarded the contract by main
contractor York Civil for the incremental
launching and post-tensioning of the
bus-only bridge taking Charles Street over
the freeway.

The many objectives for this project
included reducing traffic congestion on key
routes, improving or reducing travel time
for passengers and road users, as well as
reducing bus operating costs and at the
same time increasing the on-time reliability
of the bus services. In addition, the scheme
allows the city to maximize the benefits of
earlier investments, such as the nearby
new underground Perth Busport — where
SRG also delivered post-tensioning services
(see CONNACT 2016, page 45) for this
top-down construction project.

1 Australian BBR Network Member SRG
carried out the incremental launching and
post-tensioning of the bus-only bridge
taking Charles Street over the freeway in
downtown Perth.

This new bus bridge runs from the existing
James Street bus bridge, behind Perth Arena
pictured here to the left, over the Graham
Farmer Freeway.

)

TEAM & TECHNOLOGY

Owner - Public Transport Authority (PTA)
Client — Main Roads Western Australia
Main contractor - York Civil

Technology - BBR VT CONA CMl internal,
Incremental launching

BBR Network Member — SRG Limited
(Australia)

www.bbrnetwork.com 25



PORTFOLIO BRIDGES

[ §8 ]

W

-
1
r
-
'l

,I‘.Fi

26 CONNACT | EDITION 12

T r AT = T

demaE|r
mm=

SEm;




RENNES METRO LIGNE B, RENNES, FRANCE

PORTFOLIO BRIDGES

Precast segmental viaduct construction

OME

NTL
RHYT

Since reporting on the early stages of the project in CONNACT 2017,

construction of the viaduct for the overhead section of the Rennes

Metro Line B has passed the halfway stage. Claude Néant from French

BBR Network Member ETIC presents an overview of the project.

As with any scheme of this nature, the
precast segmental construction of the
2.4km viaduct has developed a momentum
and rhythm of its own now that the project
is well underway. By the time this edition

of the BBR Network magazine is published,
the team from ETIC will be preparing to
install the final viaduct segments.

Site organization

Base camp for viaduct construction
operations is at the easternmost end of
the viaduct's route, in the suburb of
Cesson-Sévigné. This 4.2ha site provides

e

not only project management offices
and facilities, but also the reinforcement
yard used for viaduct piers and segments,
plus a concrete plant, segment
prefabrication and storage area. It was
also here that the launching girder was
assembled and was then ‘launched’ on
its journey westwards.

The launching girder, powered by a
generator, is a self-propelled machine,
supported only by the viaduct deck and
the piers. It comprises two 110m long
lattice beams mounted on three 8m
cross beams which sit on the piers. »

www.bbrnetwork.com 27



PORTFOLIO BRIDGES

“The rate of installation
is running at one span
every 10 days, while
PT strand insertion and
stressing per spanis a

one day operation.”

Segment manufacture & placement
Major benefits of precast segmental
construction include the speed with which
the project is able to progress due to the
repeti