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Aware of the subtle difference between independent testing and independent verification,
CCANZ agrees with the Minister’s support for the latter in terms of important construction
materials, and can point to two examples that operate within the concrete industry.
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Precast New Zealand’s (Precast NZ) voluntary Plant Certification Program provides an assertion
that components produced by a Certified Plant are supported by a reputable company with
suitable facilities, knowledgeable staff and quality assurance programs.
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Procuring from a Precast NZ Certified Plant ensures that the product has been manufactured
at a premise with quality systems audited by an independent body such as those on the JASANZ Register.
Similarly, the New Zealand Ready Mixed Concrete Association’s (NZRMCA) Plant Audit
Scheme audits Member’s ready-mixed concrete plants for the supply of structural concrete
compliant with NZS 3109 Concrete Construction, NZS 3104 Specification for Concrete
Production, and in turn the Building Code.
The audit scheme is of convenience to the specifiers and purchasers of concrete, providing a
rigorous audit of the quality systems in place at a concrete plant, and is itself audited to ISO
9001 by Bureau Veritas Quality International (BVQI).
The concrete industry based quality schemes fall within the product assurance options as
identified by MBIE. These options help manufacturers and suppliers choose the best, most
cost-effective ways to show Building Code compliance.
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The options include MBIE’s Codemark certification scheme, along with Appraisals, Industry
Schemes (NZRMCA Plant Audit and Precast NZ Plant Certification), Independent Assessment
and Technical Information.
With these product assurance options established and industry suppliers aware of the
importance of demonstrating excellence across all areas of operation and output, specifiers,
practitioners and consumers should remain confident with their informed choices.
To that end, the concrete industry’s independently verified quality schemes for ready
mixed and precast concrete demonstrate an ongoing commitment to safeguard product
performance.
Rob Gaimster
CCANZ, CEO
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NEWS

BCITO APPOINTS NEW
CHIEF EXECUTIVE
The Building and Construction Industry Training Organisation
(BCITO) has appointed Warwick Quinn as its new chief executive.
Mr Quinn is a former chief executive of the Motor Traders
Association (MTA) and was the chief executive of Registered
Master Builders Association for seven years.
He is well-known and respected in the building and construction
industry.
BCITO is the largest provider of construction trade
apprenticeships in New Zealand. It is dedicated to leading the
construction industry to create the best skilled workforce possible.
Mike King, Chairman of BCITO, says the Board is confident
that the organisation will continue to thrive under Mr Quinn’s
leadership.
“We are thrilled to welcome Warwick back into the building
environment, and look forward to the broad skillset and level of
knowledge he will bring to the organisation.”
“We believe he will be an excellent leader in not only our
organisation, but the building and construction industry as a
whole, particularly across education and to our apprentices.”
BCITO’s current chief executive, Ruma Karaitiana is to retire after
nearly ten years of service to BCITO. Mr King says BCITO was
fortunate to have had such a talented industry leader as Ruma.
“We take our hats off to Ruma. We thank him for his leadership
and dedication to BCITO and wish him all the best as he embarks
on his new adventure.”
Mr Quinn says he is looking forward to building on the success of
the industry training organisation.
“Ruma is leaving BCITO in a fantastic position, and I’m confident
that we will continue to serve the construction industry well in
the future.”
“The Building and Construction industry is one that I’m passionate
about and I’m excited to work alongside both the leaders,
apprentices and the next generation in this sector.”
Mr Quinn will take up the role in June 2016.

Strengthening existing brick
and masonry buildings
against earthquake loads
Many older brick and masonry
buildings now must be
structurally upgraded or face
an early retirement at the
hands of the demolition
contractors. Other buildings,
such as those damaged by
earthquakes need to be
strengthened as part of their
reinstatement to safe
habitable buildings.
The SEISMOLOCK GRC Plaster is
formulated to provide a strong
bond to the surface of a
masonry wall while the
embedded layers of fibreglass
mesh provide the tensile
strength to resist in-plane shear
loads and face loads on brick
and masonry walls.

www.reseneconstruction.co.nz
0800 50 70 40
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NEWS

NAUHRIA PRECAST “BEST OF THE BEST”
Manufacturer and supplier of precast concrete components
Nauhria Precast Limited emerged victorious from the Westpac
Auckland Business Awards Best of the Best 2015, winning the
ultimate Supreme Business Excellence Award as well as the
Excellence in Innovation category.
With a vision of ‘being the best,’ Nauhria Precast Limited first
entered a pipeline for success through the Westpac Auckland
Business Awards in 2014, achieving the Auckland South finalists’
shortlist for Excellence in Marketing and Excellence in Strategy
and Planning.
In 2015, Nauhria extended their achievements to winning
Excellence in Innovation, Excellence in Business Leadership and
Supreme Winner for Auckland South.
Nauhria Precast Limited supplies the commercial, civil and
residential construction sectors, with clients including Avondale
College, Te Awa - The Base, Mitre 10 Mega and Harvard on Hobson.
“The awards have given Nauhria a valuable third party overview
of how we operate – what works and will continue to be effective.
They have helped to highlight areas of opportunity and areas of
excellence for the whole company to celebrate,” explains general
manager Rakesh Nauhria.
The Westpac Auckland Business Awards Best of the Best 2015
recognise and reward outstanding businesses representing best
practice drawn from the category winners of all four regions Auckland North, South, West and Central.

Says Auckland Chamber of Commerce CEO Michael Barnett,
“We know that success in business doesn’t just happen. You
create success by having good people, good ideas, great vision,
solid planning and by taking calculated risks. We applaud the
success these Auckland companies have achieved - we can all
learn from them.”
Auckland Council’s economic growth agency – Auckland Tourism,
Events and Economic Development (ATEED) – partners the
Chamber to present the Awards.
Brett O’Riley, ATEED Chief Executive, says ”The Best of the
Best evening is a fitting finale for the 2015 Westpac Auckland
Business Awards programme, recognising some of Auckland’s top
businesses across a wide range of sectors.”
Images: Topic Photography 2016

Rakesh and Roshan Nauhria celebrate their success.

TM

TM

UNDER SLAB VAPOUR BARRIER

 Easy, Reliable installation
 Life of the building Protection

Specify With Confidence

TM

 Longevity and Strength
 Exceptional Tear and Puncture Resistance

www.canzac.com - Ph: 0800 422 692 - Fax: (03) 3434 237 - Email: info@canzac.com
Designated trademarks are used under license from Stego Industries, LLC
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UNDERSTANDING THE
NEW STANDARDS NZ
March 2016 saw a new ‘Standards’ body come into effect and
Standards New Zealand became part of the Ministry of Business,
Innovation and Employment (MBIE) under the Standards and
Accreditation Act 2015.
The role and functions of the Standards Council now come under
the NZ Standards Executive (NZSE) who is Sanjai Raj — previously
the general manager Consumer Protection and Standards.
The Act also set up a new Standards Approval Board, which
operates as an independent statutory board, responsible for
approving the country’s Standards and membership of standards
development committees.
These independent committees can include representatives
from industry bodies, consumer groups, NGOs, and State sector
agencies, experts from the relevant sector, academics and other
suitable people.
Under the Act, the NZSE must submit proposals for committee
membership and proposals for NZ Standards to the Standards
Approval Board for approval, which essentially separates the
Standards development process from the approval function.
As previously, the development of Standards will continue to be a
fully cost-recovered third-party-funded activity.
The main difference is that the Act strengthens the cost-recovery
framework by making it more transparent, providing principles that
the NZSE must have regard to when setting fees.
Essentially Standards NZ will be funded from revenue earned.
A pricing model based on the appropriated budget (i.e. the cost
structure within a government department) is being developed
that will set the charge-out rates for development and the
structure for pricing hardcopy and PDF standards.
Standards New Zealand now provides services on a cost-recovery
basis only, which means membership is no longer offered in the
form of discounted products or services.
MBIE says this is consistent with the cost-recovery principles in the
Act, which the NZSE must have regard to when setting fees.
“Existing memberships will be honoured, and discounts provided
until each membership expires over the coming months,” says
MBIE.
“Credit terms will continue to be available to customers on
application. All services, resources and products will continue to
be available to all customers.”

Concrete Solutions
Our Rockcote MultiStop range of
premium construction mortars are
designed for ease of use as sandable or
non sandable patch, repair, & finishing
plasters to achieve the best result over
masonry substrates.

www.reseneconstruction.co.nz
0800 50 70 40
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CONCRETE/CLOUD/
AT THE XV VENICE BIENNALE
SIMON TWOSE, A SENIOR LECTURER IN ARCHITECTURE AT VICTORIA UNIVERSITY OF WELLINGTON, WILL
EXHIBIT THE INSTALLATION CONCRETE/CLOUD/ AT THE 2016 VENICE ARCHITECTURE BIENNALE.
Along with other international architects, Simon was invited by
Global Art Affairs to take part in a group show at the Palazzo
Mora titled Time-Space-Existence, an official collateral exhibition
organised by highly respected art curators.
The Venice Biennale is the premier event in the international
architecture calendar. Every two years work from around the world
is showcased to convey contemporary ideas about architecture.
The city comes alive with exhibitions, showing diverse responses
to the Biennale theme.
This year the theme is Reporting From The Front, devised by
Pritzker Prize winning architect Alejandro Aravena. In response, the
curators at Palazzo Mora have assembled a group of international
architects to expand on issues of Time-Space-Existence. Twose is
honoured to have been invited to present his concrete installation
in the main space of the exhibition.
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The Venice Biennale is a crucial moment to engage with
professionals, industry and the public. Last year over 240,000
visitors went to the Biennale. Held from 28 May until 27 November
2016, the Biennale is an opportunity to showcase New Zealand
architectural thinking to an international audience.
Concrete/Cloud/ presents the surface of a single concrete wall,
taken from the Te Horo House, an unbuilt design sited on the
dramatic and rocky Kapiti Coast of New Zealand. The wall surface
has been peeled away from its two dimensional context and
constructed as a full size drawing; it hovers in the gallery space
as a massive concrete ‘sketch’, becoming its own surreal and
engaging landscape. Concrete/Cloud/ is the second phase of a
work that was first displayed in the Adam Art Gallery in April –
June 2015 (www.adamartgallery.org.nz/past-exhibitions)

The Concrete/Cloud/ project uses a building material in an
innovative way. The wall surface is composed of 40 panels of
individually cast, high density concrete – using CNC milled
moulds - with 315 smaller concrete elements composed on its
surface. The smaller elements indent the larger wall surface and
give it an ornamental shape and texture. The wall surface was
designed through extensive testing in digital software and physical
modelling. The work measures 8 m x 3 m and weighs 2000 kg.
Due to it being a full scale architectural element, constructed in

concrete, it has a powerful presence. This was an important part
of the project; to engage with people in ways that are more direct
and architecturally rich than images.
The work has been transported to Italy in five 1 m cube crates.
Arriving in Milan, the crates were transported to Venice by road
and barge, where they have been unpacked and individually
carried into the Palazzo. Installation began on 16 May.
CCANZ is proud to have supported Simon in this endeavour.

When it comes to specifying concrete
durability, waterproofing, and protection
products, Xypex crystalline technology
has no equivalent.
Xypex Admix C Series is accepted by Auckland City Environments as
compliant with NZ Building Code Clauses B2 and E2, and by Good
Environmental Choice Australia as compliant with GECA 08-2007
Environmentally Innovative Products Standard.

Call 07 575 5410 or visit: www.demden.co.nz
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PROTECTING CONCRETE STRUCTURES AGAINST
CORROSION USING CATHODIC PROTECTION
“IMPRESSED CURRENT” CATHODIC PROTECTION (CP)
TECHNOLOGY FOR STEEL IN CONCRETE HAS NOW
REACHED MATURITY, AND CAN (CONFIDENTLY) BE
USED AS A STANDARD AND RELIABLE TECHNIQUE
FOR LONG TERM CORROSION PROTECTION OF
STRUCTURES SUFFERING FROM CHLORIDE INDUCED
CORROSION,” SAYS ATEF CHEAITANI, PRINCIPAL
AND MANAGING DIRECTOR OF REMEDIAL
TECHNOLOGY PTY LTD OF SYDNEY. HE WAS
PRESENTING AT THE AUSTRALASIAN CORROSION
ASSOCIATION’S (ACA) RECENT CORROSION &
PREVENTION CONFERENCE IN ADELAIDE.
The conference attracted 546 delegates, speakers, partners and
visitors from New Zealand, Australia and around the world. The
three day event included 80 specialist papers and 69 exhibition
stands.
The ACA is a not-for-profit, membership Association that aims to
reduce the impacts of corrosion. It provides an expert knowledge
base and disseminates information on corrosion and its control
through training, seminars, conferences, publications and other
activities across New Zealand and Australia.
Mr Cheaitani feels that while CP is very effective, in his experience
improved materials selection, design, installation and monitoring
of CP systems could benefit asset owners even more.
While the majority of CP systems in concrete are installed in
accordance with local and international Standards, some issues are
beyond the scope of the Standards – and these could have serious
implications on the system’s long term performance.
Marine environments like wharves are especially challenging,
and it is here that components such as junction boxes and
grouting that encapsulates the anodes can often affect reliability.
Interestingly, while partial interruption of the CP current has often
resulted in high maintenance and repair costs, it has not reduced
the ability of the CP system to deliver corrosion protection to the
reinforcement itself.
8 concrete
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Cathodic protection is designed to interrupt the corrosion process
by impressing a small current to the reinforcing steel through
embedded anodes in the concrete. This will result in the formation
of a delicate, passive film over the rebar, preventing further
corrosion.
“There is strong evidence that over a period of time, CP alters
the environment around the reinforcing steel,” said Mr Cheaitani.
“This process can prevent corrosion from re-initiating even when
the CP current has been interrupted for 12 months or more.”
Similar observations were outlined by C. Christodoulou in a paper
published internationally in 2010.
CP components embedded in concrete include anodes, anode
connections, steel connections, cables, conductor bars and
reference electrodes. External components include transformer
rectifier units, cables, conduits and junction boxes.
When CP systems are installed in accordance with current
Standards most do not have major issues with embedded
components beyond grout acidification. When ribbon anodes are
installed in assets within tidal and splash zones, it’s possible that
direct exposure of the ribbon anode to water is the primary cause
of the acidification process, and there is direct correlation between
grout acidification and the location of anodes. Causes of grout
acidification require further detailed assessment though, says Mr
Cheaitani. Areas needing greater clarification include assessment
of current anode density, resistivity and material characteristics
of the grout surrounding the anode, and anode encapsulation
methods.
For the last ten years, Mr Cheaitani’s system designs have
included use of discrete anodes rather than ribbon anodes
wherever possible, a maximum current density of 110mA/m2
of anode surface, use of a high pH grout and, if using ribbon
anodes, additional cementitious coating over the slot to prevent
water ingress through shrinkage cracks. As always, high quality
workmanship at all stages of the installation is critical for maximum
asset life.
“The selection of anode material will have an ongoing impact on
the long-term performance of the CP system, because the anode
is the primary material delivering CP current to the structure,”
explains Mr Cheaitani.

“When specifying ribbon anode material, it’s essential to ensure the
specified anode has a proven record and a history of performance.
Products manufactured in recent years by some suppliers seem to
have issues with coating uniformity, and therefore their long-term
performance is questionable.”
The key components of a ribbon anode are the material substrate,
coating composition, and the thickness and uniformity of the
Mixed Metal Oxide (MMO) coating. Laboratory testing conducted
for various ribbon anode samples has revealed that all samples
tested used titanium grade 1 as a substrate, and the coating
composition is deemed suitable for application of all anodes.
However, microscopic examination showed a huge variation
between the samples in terms of coating uniformity and thickness.
Most anode samples had a thick coating but a high number of
microscopic internal cracks, which suggests they would be unlikely to
retain their conductive properties for the 50-year design life of the anode.
In Australia, retrofitting CP systems to wharf structures is usually
achieved using gunite (a mortar that is sprayed onto concrete
surfaces at a high velocity). It is typically applied in two layers with
a ribbon anode installed between the two. If delamination occurs
between the layers during construction it may or may not be a
problem - a qualified technology inspector should verify that there
is no negative impact on the CP system’s performance.
Technology advances now offer asset owners increasingly
sophisticated control systems to monitor their CP system, but Mr
Cheaitani warns that the complexity of operating and maintaining
them needs to be balanced against the system’s cost effectiveness
and long term durability.

He believes that an optimum control unit should consist of the
following:
• A basic, heavy duty transformer rectifier unit that allows
replacement of components without special programming
knowledge.
• An interruption facility providing accurate Instant Off
measurements for reference electrodes as required.
• A reliable web-based remote monitoring system.
• A data logging facility (typically required for large systems only).
• A configuration that allows DC power outputs to operate
irrespective of hardware or software failure of the data logging
or remote monitoring equipment.
“It is essential that the industry undertakes continual assessments
including targeted research programmes to eliminate errors
in design, materials selection, installation, monitoring and
maintenance of CP systems,” says Mr Cheaitani. Appropriate
product selection and installation, and establishing a cost
effective, long term monitoring and maintenance programme
should ensure the impressed current cathodic protection systems
will continue to be the technology of choice for the long term
protection of assets, he believes.
ACA’s Corrosion and Prevention 2016 conference will be held
in Auckland from 13-16 November 2016, bringing together
researchers and practitioners who combat corrosion every day.
For further information go to www.corrosion.com.au.
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WATERTIGHT CONCRETE.
JUST ADD WATER.

NEW Sika® WT-200 P WATERPROOFING ADMIXTURE
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It’s 100 years of Sika global waterproofing expertise, crystallised.
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The wide streets of downtown Detroit no longer have the vibrant
atmosphere they once had when the city was at the centre of the
automobile industry. Most of the shop fronts along Woodward
Avenue, once a shopping street to rival Broadway in New York,
remain empty. However, there are signs of re-growth as young,
socially motivated entrepreneurs set up in the wide open spaces and
derelict buildings that surround the CBD.

Urban gardens and
larger scale farming
activities have
emerged throughout
the city on land made
vacant by demolition
of derelict properties.

A NEW SPACE REPORT ON THE
FOR URBAN 5TH LAFARGEHOLCIM
INFRASTRUCTURE: FORUM
MORTEN GJERDE. DEPUTY HOS; SENIOR LECTURER - URBAN DESIGN. SCHOOL OF ARCHITECTURE. VICTORIA UNIVERSITY OF WELLINGTON

DETROIT, A CITY THAT TODAY IS BUT A HOLLOW SHELL OF WHAT IT WAS DURING ITS GLORY DAYS AT
THE CENTRE OF THE AUTOMOBILE INDUSTRY, WAS THE PERFECT VENUE FOR THE LAFARGEHOLCIM
FOUNDATION’S RECENT INFRASTRUCTURE:SPACE SYMPOSIUM.
The event (7–9 April 2016) brought more than 300 architects,
planners, academics and other experts together to discuss
challenges and opportunities around the provision of infrastructure
in an ever changing world. This was the fifth international forum
organised by the LafargeHolcim Foundation, which has the
mission of promoting sustainable construction practices. The
forums are held once every three years to foster the exchange of
information on creating a sustainable built environment.
Detroit’s depressed physical state shows just how quickly physical
infrastructure can deteriorate when it is not maintained. At its
heyday, Detroit’s population stood at nearly 2 million in 1950. A
steady decline over the subsequent 50 years saw that number
dwindle to less than half. The downturn was initiated by the flight
of the middle classes to the suburbs, enabled by the very industry
that that city’s fortune had been built on. Then, through global
competition, the auto industry itself collapsed. The problems
that have beset Detroit have been attributed by economists to
its development around a single industry, which left it with little
resilience when that industry itself failed. Now, as Detroit embarks
on the exciting process of re-inventing itself, it can also showcase
the importance of softer, social infrastructures that are helping
support urban life as it regenerates there.
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Setting the scene, LafargeHolcim’s CEO Eric Olsen, noted that the
company had gotten its start nearly 150 years ago by supplying
hydraulic lime to a key infrastructure project of the day, Egypt’s
Suez Canal. His provocation to the conference, and to our industry
more generally, was that the construction value chain remains
fragmented and that as long as it remained so it would limit
the extent to which sustainability could be achieved. He went
on to ask those in attendance to consider how technology and
information transfer infrastructures could be developed to help the
construction industry work more effectively toward common goals.
It did not take long for the keynote speakers who followed to
nudge attendees out of their comfort zones and into conversations
about the politics and economics of infrastructure provision.
Yale University academic Keller Easterling launched into a
strong critique of infrastructure space, which she portrayed
as the operating system for shaping cities, as it is manifested
in an increasingly globalised world. As a design researcher
she lamented that infrastructure space has been distilled into
repeatable rules, relationships and spatial products, which in turn
lead to buildings and products appearing the same whether they
are in Taiwan or Texas. She called on designers to become familiar
with the motivations and practices of political and economic

forces and to then work within these parameters as ‘stealthy
activists’ to create more appropriate and relevant buildings and
cities. The conversation then progressed on to water, the single
most important global risk over the coming decade. Henk Ovink
described how by 2050, due to the influences of climate change,
more than half the world’s urban population would be living in
flood prone areas. The value of assets, let alone of human lives,
that would be at risk if we don’t act by making our cities more
resilient is staggering.
Symposium attendees were put to work in workshops organised
around spatial scales at which infrastructures could be created.
The four scales were defined as architectural, metropolitan,
regional and planetary. Within each, further provocations were put
by the coordinators and other invited speakers. At the planetary
scale, questions were asked about the ongoing appropriateness
of frameworks that have traditionally been used to understand
and evaluate urban issues, given that traditional forms of cities
are increasingly rejected. Cities originally grew out of needs to
facilitate economic and social transactions and co-location was
paramount. As transactions now take place across increasingly
global contexts this has led to growth of urban areas out into the
rural hinterlands. The traditional concentrated forms of cities are
no longer valid and, according to the experts, our infrastructures
must respond to these new forms. The traditional hard wired
infrastructures must give way to flexible, invisible and more
accessible forms of infrastructure. At the territorial or regional
scale, infrastructure is conceived according to three classifications,
which are environmental resilience (relating to disaster and
risk), resource resilience (relating to managing and distributing
resources including energy) and the infrastructure of connectivity
(physical and informational). The regional scale workshops
grappled with questions around the forms such infrastructural
systems might take, how they would operate and what forms of
governance might be most appropriate. Key themes across all
workshops seemed to be those that contemplated new forms
of infrastructure, moving beyond the physical and fixed that
have dominated our thinking since the Industrial Revolution. It
was acknowledged that the needs of those living in developing
countries, changing technologies and the different ways people
live will all lead to more responsive infrastructures in the future.
One of the most informative and uplifting talks came from
Stephen Henderson, a Pulitzer Prize winning journalist and recently
returned Detroit resident. Returning with his young family, he
sees light at the end of the city’s dark tunnel and wants to be
a part of Detroit’s renaissance. The city declared bankruptcy in
2013 because it could no longer service the debt it had taken
on to keep itself going; misfortune mirroring that of many of its
inhabitants. Individuals simply walked away from their properties,
which led to many of them being demolished as they became
derelict. In the wake of this destruction, new businesses and
activities have begun to emerge, attracted by low costs and
a welcome absence of planning controls. The former urban
wastelands are now fertile nurseries for informal social networks
and collaborative business ventures; infrastructure spaces of
a different kind being developed by those who will benefit
most by it. These activities include urban farming, a community
foodbank, an architectural salvage warehouse operated on a not
for profit basis and recreational activities designed to help give
young people safe places to hang out. These were discussed
as local examples of the invisible and politically charged spatial
infrastructure Keller Easterling advocated for on the opening day.

The final session was kicked off by none other than the Rt
Honourable Simon Upton, now Director of the Environment
Directorate of the OECD and a Board member of LafargeHolcim.
Coming from his more traditional viewpoint of infrastructure as
bricks and mortar, he spoke for many when he expressed surprise
at the emphasis placed throughout the symposium on the
language, politics and socio-technical issues around infrastructure
and how it might be constituted in the future. As the time to act is
brief, and the space in which to look for solutions constrained, it is
vital that we act now in order to develop the forms of infrastructure
space that will take us to an equitable and sustainable future. We
have been warned!
Those who would like to learn more about the activities of the
LafargeHolcim Foundation and this event can visit: www.lafargeholcimfoundation.org/symposium/5th-international-forum-2016-infrastructurespace/overview

Participants were invited to explore opportunities for new infrastructures
during a series of workshops run in conjunction with the Infrastructure:Space
Forum 2016.
Keller Easterling

Stephen Henderson

Simon Upton

Henk Ovink
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Our supply is assured.
60,000t of premium grade cement
stored in two domes located in the North
and South Islands. 60,000t contained
in 2 vessels each carrying 30,000t in
transit at any one time. 30,000t stored
in 9 depots throughout New Zealand.

Holcim New Zealand. There’s strength in numbers.
Big is good. Two of the most powerful companies in the building materials industry –
Lafarge and Holcim – have become one. Now Holcim New Zealand brings you a supply
capability of quality cement that is second to none. Our cement is sourced from our supply
partners in Japan and shipped to New Zealand via bulk freighters where a supply network of
up to 90,000 tonnes is maintained on any given day. The cement is stored in two state-of-theart domes in Auckland and Timaru, providing strategic access to our nine depots around the
country, meaning you, our customer, will always be in close proximity to a guaranteed supply

HOL 1043

network of quality cement.

12 concrete

||

VOLUME 59 ISSUE 1

0800 HOLCIM (0800 465 246)
Visit www.holcim.com/nz

PERFORMANCE SPECIFICATION
GUIDELINES FOR THE SUPPLY
OF READYMIXED CONCRETE IN
NEW ZEALAND
JAMES
MACKECHNIE

that are in direct conflict with modern principles of concrete
technology include the following:

HAVE A COMBINATION OF PRESCRIPTIVE AND
PERFORMANCE-BASED CRITERIA. PRESCRIPTIVE
ELEMENTS IN SPECIFICATIONS ARE SIMPLE TO

-

Specifying low slump targets and tolerances that will severely
reduce rate of delivery of concrete or are impossible to achieve.

-

Restricting the use of chemical admixtures such as superplasticisers due to problems using these materials many years
ago when the technology was being developed.

-

Specifying maximum water/cement ratios in the mistaken belief
that this controls shrinkage and by association will reduce the
risk of cracking.

-

Limiting the drying shrinkage of concrete to very low values
despite the structure being relatively massive such as raft slabs
where limited drying is possible.

-

Specifying minimum cement contents for waterproof or
high durability concrete rather than considering appropriate
performance requirements.

ACHIEVE BUT SOMETIMES THESE REQUIREMENTS
ARE IN DIRECT CONFLICT WITH THE STATED
PERFORMANCE REQUIRED FOR THE PROJECT.
Internationally there is a movement towards performance-based
specifications whereas locally some structural designers appear
to favour prescriptive-based approach where recipes need to be
followed or specific materials included in concrete mixes such
as chemical admixtures or additives. This prescriptive approach
provides less flexibility for concrete suppliers to optimise concrete
mixes and may in fact be counter-productive in some cases. Using
a performance-based approach to specifying concrete has many
benefits but must be well managed to ensure overall structural
performance and serviceability are achieved.
Prescriptive specifications are often seen as the safest option by
structural engineers as they are not familiar with performancebased techniques and rely on older approaches that may have
worked in the past. Examples of current specifications clauses

Stone

Coarse aggregate (stone) ranging from 5-20mm
Stone grading designed to have a continuous grading
to allow optimum packing to minimise paste content.
Shape, grading and aggregate content affects water demand
of concrete, which influences workability and economics.

Concrete
x1

Sand

Mortar
x10

Micro cracks
Compaction
void

Fine aggregate (sand) particles ranging from 0.1-5mm
Mortar content depends on concrete application, increasing
as workability requirements increase (e.g. shotcrete & SCC).
Mortar quality affected by HCP quality, compaction voids and
presence of any macro-cracking defects.

Workability

Paste

5 mm

Mortar

Many specifications used in construction require updating and
structural engineers could do well to update their knowledge
of concrete technology. Figure 1 shows a basic microstructural
model of concrete, which when properly understood should
help improve concrete specifications. Contractors and concrete
suppliers often find the following issues when dealing with
concrete specifications currently being used in New Zealand:

Stiffness

TO CONSTRUCTION PROJECTS TEND TO

50 mm

SPECIFICATIONS FOR THE SUPPLY OF CONCRETE

Strength

Calcium silicate hydrate (CSH), calcium hydroxide,
ettringite and gel pores between CSH platelets
CSH provides strength to hardened cement paste
Ca(OH)2 provides alkalinity and buffers high pH
Ettringite are deposited a long needle-like crystals.
Gel pores between CSH influence shrinkage & creep.

Shrinkage

Capillary
pore

Hardened cement paste (HCP) and capillary pores
HCP quality largely governed by capillary porosity which is
dependent on water/cementitious ratio and curing efficiency.
Capillary porosity controls strength and potential durability as
these constitute a significant volume and are connected.

30 microns

Micro
x103

50 nanometers

Micro cracks
HCP

Ca(OH)2
CSH

Nano
x105
Ettringite

Figure 1: Microstructural model for concrete
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-

Slump is not a direct measure of workability and practical slump
targets need to be set to ensure placing and compaction of
concrete is not compromised on site.

-

When specifying a grade of concrete it is not necessary to
prescribe minimum cement contents or maximum water/
cement ratios as these are often in conflict with the strength
used to design the structure.

-

Specifying a drying shrinkage limit is only necessary for
shrinkage sensitive structures such as bridge decks and
toppings and should not be considered as a predictor of
cracking risk.

-

There are a range of durability tests that can be used to
measure the resistance of the cover concrete to carbonation or

chloride ingress and these need to be carefully considered in
terms of speed of measurement, reliability and cost.
-

Implementing performance-based specifications needs an
understanding of the overall framework so that testing is
targeted correctly, limits are achievable and there is some
allowance for variability.

Performance based specifications target the required outcome
and allow contractors and concrete suppliers to achieve this
without prescribing materials or mix design details. The difference
in approach is illustrated in Figure 2 and it should be stressed
that many projects require only limited performance targets such
as strength. Using a hybrid specification with some prescriptive
and some performance limits is also widely done and is not
problematic if prescriptive requirements are practical.

PERFORMANCE APPROACH
TARGETS THE REQUIRED OUTCOME
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Figure 2: Prescriptive versus performance specifications

Many larger infrastructure projects have defined performance
requirements and achievement of these cannot be assumed but
needs to form part of the quality assurance of the contract. Any
framework for establishing performance criteria needs to consider
the following:
-

Robust quality control tests that can be routinely carried out by
laboratory technicians and have both reliability and repeatability
as found in cylinder strength testing.

-

Service life model that is able to relate service performance to
the quality control test being used for the concrete.

-

Allowance for variability and also for difference that are
possible between material potential and as built values to allow
for construction effects.
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Understanding the performance of concrete could be improved by
agreeing on appropriate methods and developing more local data
(see Figure 3). This research would then allow for the following:
-

Comparing the performance of alternative binders that
potentially could be used in New Zealand in the future.

-

Proving equivalence such as in the debate about the inherent
durability of precast concrete where no wet curing may be
applied after initial accelerated curing in the case where a
higher strength grade was used compared with that specified.

-

Optimising concrete mixes for sustainability reasons without
compromising other properties such as durability.

SPECIFY PROPERTIES AS DONE FOR COMPRESSIVE STRENGTH

SELECT THE RIGHT COMBINATION OF TESTS
TO MEASURE PERFORMANCE OF CONCRETE

COMPRESSIVE STRENGTH
• Target grades and rejection strength clear

CONTROL

• Statistical variability well documented

INTRINSIC

DRYING SHRINKAGE
	
given with some tolerance
• Target
(±50 or 75 microstrain)
	
variability reasonably
• Statistical
well known to suppliers

Site or
plant QA

Design
properties

Easy and
cheap to
do in lab

Require
specialist
laboratory

DURABILITY TESTING
	
specified and sometimes testing
• Target
frequency
	
variability is not well known and
• Statistical
further research and development required
Figure 3: Performance framework for more commonly specified properties
This article is based on the paper Moving Towards Model Specification Guidelines for the Supply of Readymixed Concrete in New
Zealand, by James Mackechnie, presented at the 2015 New Zealand Concrete Conference in Rotorua.
James Mackechnie will be presenting the paper Fresh Concrete Performance Guidelines for Construction Projects in New Zealand at the
2016 New Zealand Concrete Conference in Auckland 6–8 October.

OVERCOME REINFORCING STEEL CONGESTION
WITH IMBMS COUPLERS AND TERMINATORS
TYPE-C IMBMS-BAR INSTALLATION

LONGITUDINAL IMBMS TERMINATORS

Key features
• Allows greater flexibility for designer/engineers
• Reduce steel wastage as lap and hook bars replaced by couplers and
terminators
• Superior cyclic performance compared to lap joint as coupler performs as a
continuous bar
• Use of couplers significantly saves time thus reducing labour cost for fixing
and installation
• IMBMS couplers knuckle design for easy use with any gripping tool
• Improves concrete flow in critical zones
• Parallel rolled thread means only five turns for faster fixing
• Can roll thread G300E and G500E deformed and plain from 12mm to 40mm
• Locally tested and compliant to NZS 3101 clause 8.7.5.2 and meets seismic
and slip requirements of ISO 15835:2009

P

04 566 2253

E

enquiry@imbms.co.nz

PO Box 38-509 Wellington Mail Centre, Te Puni 5045

www.imbms.co.nz
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WORKING
SMARTER
ON 4 APRIL 2016 THE HEALTH AND SAFETY AT

WORK ACT (HSWA) CAME INTO FORCE BRINGING
NEW RESPONSIBILITIES FOR EVERYONE IN THE
WORKPLACE.
The new law is part of a reform package aimed at reducing
the number of serious work-related injuries and deaths in New
Zealand by at least 25 percent by 2020.
WHAT HSWA MEANS FOR YOU
What is crucial under HSWA is that you identify the health and
safety risks in your business that could seriously harm workers
and others, and then consider and put in place the behaviours,
practises, systems, processes and training needed to eliminate,
and where they can’t be eliminated, minimise those risks.
This needs to be done collaboratively with the people in your
business and with the other businesses you work with. Everyone
has a role in managing health and safety.
Safety leadership is critical. It requires a focus from the top just like
any other business risk, and managing it well is good for both your
business and workers.
HSWA allows you to adapt your health and safety practises
according to the size of your business and level of risk.
REVIEW, REVISE AND IMPROVE
HSWA is an opportunity for you to review your health and safety
practises and behaviours and revise how you manage critical risks
that could cause illness, injury or even death.
SIMPLE AND REASONABLE
HSWA recognises that each business is best placed to know
what health and safety risks it creates, and what it should do
to eliminate or minimise those risks. It’s about doing what is
‘reasonably practicable’ and proportional.

HEALTH AND SAFETY – WHO’S RESPONSIBLE?
The short answer is everyone; but with responsibilities that match
what people can reasonably influence and manage.
The new law makes it clear that the business or undertaking
has the primary duty of care to ensure the safety of workers and
anyone affected by its work.
Good health and safety starts with good leadership. Company
partners and directors (officers) need to carry out due diligence
to ensure their business or undertaking is managing its key health
and safety risks effectively.
Due diligence as defined in HSWA is broadly the same concept
of due diligence that directors already know in a wider business
sense (for example, managing financial risk or business objectives).
Workers too must take reasonable care for their own and their
fellow workers’ health and safety.
COLLABORATION IS KEY
HSWA requires businesses to cooperate and coordinate around
how they will manage risks collectively, and this includes being
clear about the arrangements for doing this and how those
arrangements will be monitored.
In determining this, people should be thinking about who is best
placed to have the influence and control. This will be dependent
on what is reasonably practicable in the circumstances.
For example, at a large building site cooperation and coordination
will be needed between the construction firm, the principal
contractor, ready mixed concrete supplier, concrete pumper and
concrete placer.
Each has responsibility for the health and safety of workers on site
as well as others e.g. visitors.
Together they will make sensible arrangements that reflect who
has the most influence over which area of work.
Worksafe NZ - www.business.govt.nz/worksafe

Everyone has a role to play.
16 concrete

||

VOLUME 59 ISSUE 1

2016 CCANZ
STUDENT CONCRETE
COMPETITION
FIVE OPPORTUNITIES
TO WIN A 16GB
IPAD MINI
1.	How to enter: Email concrete-prize@ccanz.org.nz a single pdf document
containing:
a.	Your name, tertiary institute, department and certificate/diploma/degree, email
and a contact phone number.
b. A paragraph or two on why you should win a CCANZ prize this year.
c. A 1-page written essay on concrete in the built environment.
d. Screen shot proof of:
		

i. The CCANZ homepage.

		

ii. The CCANZ “Publications” webpage.

		

iii. The first page of the CCANZ Information Bulletin IB 49 The Slump Test.

		

iv.	Answer the question: “What table in IB 49 specifies the maximum tolerances
for nominated slump?”

		

v. Answer the question: “This table is reproduced from which NZ Standard?”

		

vi.	Page 8.5 of the Guide to Concrete Construction (available for download from
the CCANZ website).

		

vii. The CCANZ channel on YouTube.

2. Entries close on 1 August 2016.
3.	The winner will be selected and contacted. Note: winner selected from the pool of
correctly submitted entries and CCANZ decision is final.

WWW.CCANZ.ORG.NZ
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PRECAST NZ BUILDING A LEGACY
WITH APPROPRIATE DESIGN, THE USE OF CORRECT MATERIALS AND MANUFACTURING PROCESSES, ALL
OVERSEEN BY SKILLED PERSONNEL, PRECAST CONCRETE OFFERS VALUE ADD TO THE STRENGTH AND
DURABILITY SYNONYMOUS WITH CONCRETE. MANUFACTURED IN A DEDICATED OFF-SITE FACILITY, PRECAST
CONCRETE ALLOWS FOR TIGHT QUALITY CONTROL MEASURES, WHILE ITS PORTABILITY IS IDEAL FOR
TRANSPORT AND RAPID ERECTION ON-SITE.
PRECAST NZ
Formed in June 1999, Precast New Zealand Inc (Precast NZ) is the
association that represents the interests of manufacturers in this
increasingly important sector of the concrete industry.
Precast NZ acts on behalf of around 20 precast companies
operating some 30 precast concrete facilities that account for over
80% of the factory produced precast concrete.
Along with its Members, Precast NZ is supported by a growing
number of Associate Members who supply to or service the
precast concrete sector.
Amongst a range of recent undertakings Precast NZ has
developed a Plant Certification Program, as well as publishing a
good practice guide for the handling, transportation and erection
of precast concrete.
PLANT CERTIFICATION
The Precast NZ Plant Certification Program provides specifiers,
contractors and their clients with confidence that products
purchased from a Certified Plant are backed by an established
operator with appropriate facilities, quality assurance programs
and experienced staff.
Precast NZ Executive Director Rod Fulford points out that
regardless of application - architectural, structural, cladding, civil
or other - purchasing from a Precast NZ Certified Plant ensures
that the product has been manufactured at a facility with quality
systems audited by an independent body.
Precast NZ Certified Plants have invested heavily in modern
equipment, oversight procedures, and staff training with the
intention of delivering quality.
While cheaper alternatives may be available, cost should never
be the only consideration. Recent history has demonstrated that
when contractors accept the lowest price issues with delivery and
performance can cause significant disruption and additional cost.
A comparison can be made between the Precast NZ Plant
Certification Program and the New Zealand Ready Mixed Concrete
Association’s Plant Audit Scheme. An experienced builder is
unlikely to purchase ready mixed concrete from an uncertified plant.
Rod believes that a similar approach should be adopted when
purchasing precast concrete products, and suggests specifying that
all precast concrete be sourced from a Precast NZ Certified Plant.

INDUSTRY GUIDE - HANDLING,
TRANSPORTATION AND
ERECTION OF PRECAST
CONCRETE
One mechanism Precast
NZ uses to best serve the
interests of its Members
and promote the uptake of
precast concrete construction
is the development of good
practice guidance documents.
The recently released
Industry Guide - Handling,
Transportation and Erection
of Precast Concrete aims to give practical assistance in
relation to precast products, covering the steps from
manufacture through to final placement.
The Guide primarily considers precast concrete
as used in buildings, but it may be referred to
for handling, transportation and erection of all
precast concrete elements where appropriate.
It does not take priority over the Building Code,
New Zealand Standards, or approved Codes of Practice.
The Building Code and various design standards cover
requirements for structures in service. This Guide is
to assist with the processes prior to incorporation of
precast concrete elements into the structure.
It covers matters from manufacture through handling,
transportation and erection. The available range
of precast concrete products is large, and is used
in a myriad of ways. This Guide does not cover all
circumstances.
All procedures described in the Guide should be
performed under the control of a competent person
with appropriate training.
Download a free copy from the Precast NZ website www.precastnz.org.nz

A series of case studies from New Zealand and around the world feature on
the following pages, each demonstrating the unique properties of precast
concrete construction.
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NEW ZEALAND

AVONDALE COLLEGE, AUCKLAND
PRECAST CONCRETE KEY TO OUTSTANDING
NEW LEARNING ENVIRONMENT
THE REDEVELOPMENT OF AVONDALE COLLEGE REPRESENTS THE SINGLE LARGEST SCHOOL
REBUILDING PROGRAMME IN NEW ZEALAND’S HISTORY. THE PROJECT PROVIDES THE SCHOOL’S
2750 STUDENTS WITH 92 NEW AND REFURBISHED TEACHING AND RESOURCE SPACES.
Undertaken in three stages across four years, the completed
redevelopment has transformed the school into a cohesive
modern future-focused campus, which integrates design with the
latest technology to support and be responsive to flexible and
evolving learning requirements.
In terms of the Maths Building specifically, the building fabric
sought to reduce energy use and increase the comfort and meet
the tight program deadlines whilst aiming for durable and long
life buildings, in a very ‘high wear’ school environment. A well
insulated envelope using a concrete shear wall structure with
precast cladding panels is a critical part of the solution.
CONCRETE THROUGHOUT
The two storey structure is shear wall to three sides made from
precast, thermally insulated concrete panels, with an in-situ
concrete frame to the fourth. The floors are slab on grade
concrete at ground level, with a suspended concrete floor above.
The concrete inside has been carefully insulated from the external
environment and been kept largely exposed to the internal
environment.

This is the first time the project team is aware that Thermomass
panels have been used as the main structure and building
envelope in a secondary school building in New Zealand.
There was a desire for the material and structure of the new Maths
Building to be expressive of itself and the school’s character. It
had to be durable for weathering and human wear and tear.
A tight programme dictated fast procurement of the primary
structure and envelope enabling the school to move in without
costly temporary accommodation. The buildings had to achieve
a thermally comfortable and highly efficient building envelope.
Through utilising concrete as a material the project team were
able to achieve the multiple requirements in a cost effective and
highly beneficial manner.
POSITIVE ENVIRONMENT
Jasmax Principal Brent Lewis says, “The team responsible for the
build have been very mindful of their responsibilities in creating
the very best possible learning environment for the Avondale
community. One that respects the past yet creates a forward
thinking, energy efficient, high quality design that is attractive,
robust and sufficiently flexible to be able to be adapted for the
changing educational demands of the future.”
Avondale College - Maths Building won the 2011 NZ Concrete
Society (NZCS) Monte Craven Architectural Award, while the
complete project was amongst several recognised by the NZ
Institute of Architects’ 2015 NZ Architecture Awards in the
Education category.
Avondale College, Maths Building
Owner: 		

Ministry of Education

Architect: 		

Jasmax Architects

Consultant: 		

HLK Jacobs

Contractor: 		

Alliance Construction

Precasters: 		

Nauhria Precast and Formstress Precast

Other Consultants:

Auckland Civil and Gill and Gundry

Jasmax (www.jasmax.com/work/avondale-college) and
NZCS (www.concretesociety.org.nz/index.php/concrete-awards)
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AUSTRALIA

TRINITY HILL ACCOMMODATION
AND TRAINING CENTRE, HOBART
PRECAST CONTRIBUTES TO AFFORDABLE
PUBLIC HOUSING AND JOB CREATION
AS PART OF ITS COMMITMENT TO PROVIDING QUALITY, SUSTAINABLE SERVICES
FOR TASMANIANS ON LOW INCOMES WHO ARE, OR MAY BECOME, HOMELESS,
THE TASMANIAN GOVERNMENT IS REDEVELOPING THE FORMER ADULT EDUCATION
LEARNING SITE IN CHURCH STREET, NORTH HOBART, KNOWN AS TRINITY HILL.
As well as continuing its tradition of providing education and
training services to the community, the new $13 million dollar
Trinity Hill Accommodation and Training Centre will also
incorporate 46 independent and supported living units for
young people on low incomes, including 16 young people with a
disability.
Human Services Minister Jacquie Petrusma said there was
high demand for the facility. “The training facility will create an
opportunity to re-engage with education, training, employment
and positive influences that will help get their lives back on track.”
Constructing the project also has economic benefits, creating over
100 direct and indirect jobs and injecting about $34 million into
the economy.
MAINTENANCE-FREE OFF-WHITE PRECAST AN IDEAL CHOICE
With precast walling specified for the four-storey facility, National
Precast member Duggans Precast was selected to supply the
panels. Wall panels were manufactured at its Cradoc factory in
Tasmania’s Huon Valley. They averaged 2.7 m x 4.2 m in size and
were made using an off-white cement and white oxide.

According to Duggans’ Project Manager for Trinity Hill Scott Combes,
even though it is white, precast is ideal for this type of building. “The
façade is maintenance free and requires no paint or render. In some
places of the building however, a clear anti-graffiti coat has been
applied to protect from unwanted decoration.”
DECORATIVE LIFT SHAFTS
As well as the wall panels, lift-shaft panels were also manufactured
by the company. According to Combes this was a particularly
interesting component of the project. “These tapered as they
went up, so panels were angled with mitred corners in almost a
pyramid shape. The lift-shaft panels were patterned with a circlelike design. We had some MDF stencils made and laid them in the
casting bed before applying a chemical retarder and pouring the
concrete.”
OTHER BENEFITS USING PRECAST
The benefits of using precast in construction of this type of
project were apparent to everyone involved and demonstrate the
suitability of precast for housing.
“Precast keeps the site nice and clear which makes it safer, plus it
dramatically speeds up the construction schedule. Panels can be
made off site while the slab and foundations are being poured and
then when it is delivered, it goes up very quickly,” says Combes.
“It’s satisfying to be part of a project that helps people on low
incomes, particularly with the training and education facilities on
site. Hopefully, it will help turn some lives around, giving people
who are in need and at risk of homelessness training opportunities
and somewhere modern to live,” says Combes. “We see the
potential for many more housing projects like this.”
Precaster:

Duggans Precast

Project Owner:	Tasmanian Government
– Dept. of Health and Human Services
Builder:

Fairbrother

Architect:

HBV and CCA in association

Engineer:

Aldanmark
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AUSTRALIA

SEVENTH AVENUE MAYLANDS
RAILWAY BRIDGE, PERTH
NEW HISTORY CREATED FOR
CENTURY OLD BRIDGE
AN HISTORIC RAILWAY BRIDGE IN THE PERTH SUBURB OF MAYLANDS HAS BEEN REPLACED WITH A MODERN
PRECAST CONCRETE ALTERNATIVE. THE SEVENTH AVENUE MAYLANDS RAILWAY BRIDGE WAS BUILT IN 1913 IN
RESPONSE TO AN INCREASE IN ROAD TRAFFIC AND COMPLAINTS ABOUT THE INCONVENIENCE TO GET OVER
THE BUSY RAILWAY LINE. ORIGINALLY BUILT WITH TIMBER, THE BRIDGE WAS UPGRADED SEVERAL TIMES OVER
THE YEARS WITH COLUMNS AND STRUCTURAL STEEL.
But 100 years on, the WA Government determined the Seventh
Avenue Bridge had reached the end of its working life. To improve
safety and to smooth traffic flow, the WA Main Roads Department
decided to demolish the old bridge and replace it with a new one.
The project included the deconstruction of the existing bridge and
construction of a new four span concrete bridge over the PerthMidland Railway Line, Railway Parade and Whatley Crescent, in the
City of Bayswater in Perth.
QUICK CONSTRUCTION AND A QUALITY FINISH
Given the history of the original bridge and its distinctive wooden
structure, it was important the wooden theme was somehow
incorporated in the design of the new bridge, particularly in the
noise walls and in the colour scheme of the piers and abutments.

Being built on the same footprint as the original bridge which
carried up to 3,500 vehicles every day, another priority in
construction was to minimise any traffic disruption. Offering
versatility in design with high quality outcomes and speedy
construction times, precast concrete was chosen for the project.
Perth-based precast concrete manufacturer and National Precast
member Delta Corporation, was contracted to supply the precast
concrete for the new $9.3 million bridge to builder Decmil-OHL.
STRUCTURAL AND ARCHITECTURAL ELEMENTS
According to Delta Corporation’s Executive Director Matt Perrella,
both structural and architectural precast elements were part of the
build. “We used high quality steel moulds, with all the architectural
wall panels being wet cast horizontally.” The manufacture included
66 retaining wall panels, 50 noise wall panels, eight column formers,
316 parapet panels and 16 prestressed TeeRoff beams.
The retaining wall panels adjacent to the bridge on-ramps
were painted prior to installation. The same colouring was used
on the 130 m of noise wall panels. The parapet panels were
manufactured using a granite aggregate and grey concrete and
were sandblasted for a textured finish.
AHEAD OF TIME AND BUDGET
The new 80 m bridge was completed on schedule and on budget.
It has improved turning and lane widths and allows for increased
load capacity and shared paths. The bridge accommodates four
rail lines and includes guardrails and electrification screens. It was
officially opened in May 2015.
Project Owner:

Main Roads Department of Western Australia

Head Contractor:

Decmil and OHL joint venture

Engineer:

BG & E Consulting Engineers

Precast Manufacturer: Delta Corporation Ltd

Pages 22–25 reproduced with kind permission from the National Precast
Concrete Association of Australia (NPCAA).
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UNITED KINGDOM

VOLKSWAGEN BUILDING
BRENTFORD, WEST LONDON
DRIVE TO PRECAST CONCRETE
FRAME SUCCESS
CONCRETE FRAME SPECIALIST PCE HAS RECENTLY COMPLETED THE DESIGN AND BUILD OF A MIXED-USE PRECAST
CONCRETE FRAME FOR LONGCROSS CONSTRUCTION ADJACENT TO THE M4 CHISWICK FLYOVER, LONDON.
The 15,468 m2 structure forms the new flagship Volkswagen sales
and service centre in the UK. It is a four-storey facility with a service
centre at ground floor, showroom at first and second floors, offices,
as well as 7,300 m2 of car parking.
DESIGN AND CONSTRUCTION
During the tender process, Longcross Construction and PCE
teamed up to develop a BIM-based solution in terms of structural
design, quality and speed of construction to appeal to the car
manufacturer.
The project was constructed within an 18-week on-site programme,
giving a 14-week saving over an in-situ concrete solution. The
structure was erected using crawler cranes, part of the crane fleet
owned by PCE.
During the design process, a variety of precast solutions were
chosen, due to the building’s multiple use requirements. A row of
columns was removed from the original design to give Volkswagen
an improved internal layout. Where the concrete frame was
exposed, the finishes were enhanced.
Over 1,500 precast concrete components, some weighing in
excess of 20 tonnes, were manufactured in six different off-site
precast concrete factories. Just-in-time delivery was co-ordinated
to ensure a fast on-site construction programme was maintained.
Off-site construction of concrete frames is not new to PCE.

The company has developed control systems to ensure that the
functionality of its design processes flows through component
manufacturing to ensure optimum on-site construction, with the
safety of all personnel being of paramount importance.
Quality of manufacture was important; this ensured that all
components not only met the structural and visual needs but
could also be easily off-loaded and erected without any potential
fit problems that would delay the erection programme.
The three stair and lift shafts that provide structural stability to the
finished structure used a precast concrete box solution, rather than
individual panels, enabling full height construction of these shafts
including stairs and landings to be achieved in less than eight days.
QUALITY FINISHES
The majority of the exposed concrete finishes were situated in
the multi-storey car parking areas. Here, PCE chose to use its
Contiframe Solution alongside GT flooring units. The flooring
units – spanning up to 16 m – are wet-cast prestressed and
reinforced concrete units 400 mm deep with an anti-skid finish
impressed into the top surface during manufacture. Being
wet-cast, the soffit finishes are of a high quality and there is no
resultant differential camber between the 1.8 m-wide units, due
to the edge continuity connections made during construction.
As there was no requirement for any in-situ structural topping, a
significant programme saving was achieved by the use of GT units:
the resultant car park floor deck is some 3.5 tonnes lighter per
car parking space compared to other precast concrete solutions,
leading to structural, material and environmental savings.
Most of the elevated showroom and car service areas do not have
exposed concrete finishes, thus hollowcore flooring units were
used with an in-situ structural concrete topping, supported by a
precast frame to ensure minimal downstands. This ensured the
ease of running M&E services and maximised heights.
Client:

Volkswagen

Architect:

Bond Bryan Architects

Engineer:

Michael Hadi Associates

Quantity surveyor:

Turner and Townsend

Main contractor:

Longcross Construction

Specialist concrete frame contractor: PCE
Article reproduced with kind permission from the UK Concrete Society.
Written by Norman Brown.
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UNITED STATES

THE Z PARKING STRUCTURE
DETROIT, MICHIGAN
REVITALIZING THE CITY’S
HISTORIC BROADWAY DISTRICT
A 10-STOREY, MIXED-USE PROPERTY IN DETROIT, THE ‘Z’ FEATURES RETAIL, RESTAURANT, AND OFFICE SPACE
ALONG WITH A 1,282 PARKING STRUCTURE. TO SUPPORT THESE ACTIVITIES, DESIGNERS PLANNED A PRECAST
CONCRETE PARKING FACILITY WITH THE GOAL OF “CREATING A ‘PARKING EXPERIENCE’ ATYPICAL OF THE USUAL
PARKING OPTIONS IN A MAJOR CITY,” EXPLAINS JOEL SMITH, PRINCIPAL AT NEUMANN/SMITH ARCHITECTURE.

COOLEST PARKING STRUCTURE IN TOWN

The structure features a total precast concrete structural solution,
including double tees, columns, inverted tee beams, ledger beams,
spandrel panels, stair and elevator walls, shear walls, bollards,
solid planks, and other components. A variety of finishes were
used, including hard steel-troweling on interior shear walls, white
sandblasted architectural spandrels, stained columns, and spandrels
with a medium sandblast. Kerkstra Precast Inc. fabricated the
precast concrete components.

“The intention was to create the coolest parking deck ever,” says
Smith. “Parking decks are typically more functional in nature and
less focused on aesthetics. Our goal was to ensure the parking deck
didn’t look like a parking deck.” That focused in part on hiding the
ramps so the building didn’t reveal that it hid 10 floors of sloping
surfaces. The team designed bold geometric cut-outs for the façade
panels that replicated the look of windows. Each “window” spans
two floors and was lined with LED lights to provide a bright, eyecatching outline that invokes the image of picture frames.

“Precast concrete helped create the modern and clean, smooth and
fluid look,” notes Smith. The façade was created with a bright white
mix, which blends with neighbouring buildings finished in white
terra cotta. The bright colour also served as a canvas for 27 worldrenowned street muralists, who created artwork inside the building.
The goal was to create a type of museum within the precast
concrete walls, with the murals capturing the ideas of each artist.
“The experience is like driving through an art museum, discovering
a little piece of the city on each floor.”

Image: Matt Taylor

The “picture-frame” effect on the building’s exterior was created with
trapezoidal infill pieces, which were clipped in place to the vertical
columns. The design team originally explored the use of applied
metal-skin panels, clipped to the structure, but this approach proved
too complicated and expensive. “This way, the façade could be
fabricated entirely and precisely by a single source,” he says.

They accomplished this by designing a precast concrete façade with
trapezoid-shaped spandrels that create large, dimensional windows
along its length and horizontal openings that band the structure.
Additional lights and accents create picture-frame designs that are
reinforced on the interior with a series of murals that enliven each
floor of the building.

The spandrels and columns were erected to support the double
tees, while the trapezoidal infill pieces clipped onto the spandrels,
minimizing movement of the crawler-crane. Sliding connections
allowed the panels to be precisely aligned to a high tolerance.
“That was essential on such a crisp design,” adds Smith.
CASTING EFFICIENCIES
The same floor slope was used on both street elevations of the deck
to minimize the number of unique pieces that had to be cast. In
some cases, forms were reused for pieces that were inverted for use
on opposite sides of the building, reducing formwork and saving
time. A full-sized, foam mock-up of a typical bay was created to
validate the design, benchmark the installation process, and to test
the jointing, lift points and load bearing conditions.
Image: Neumann/Smith Architecture
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The building spans an alley with crossovers located at level three,
allowing users access to two major arteries into the city. It also
uses its glass-enclosed corner stair towers as key landmarks for
the building, working as “lanterns” on the block. “They work as
place-markers and main wayfinding elements that provide constant
light and a sense of security.” Each landing has bright white LEDs
and walls painted with a designated colour. The exterior corners of
the building are lined with vertical RGB LED lights with 16 million
possible colour combinations, changed to celebrate holidays and
special events.
The erection moved smoothly, despite the building being fit in
among a variety of existing structures. “Special attention was paid
to the proportions of the building so it filled in the gaps between
buildings but maintained an appropriate scale for the block,”
says Smith.
The team originally thought rigid insulation would have to be
added within the panels to reduce the weight for lifting as well as
to minimize the foundation load. However, they calculated that
by panelising the picture-frame elements and optimizing panel
sizes, they could maintain the limits for lifting and retain the panels’
aesthetics while reducing costs. “We saved money because there
was no need for another trade to finish the exterior of the building
or for another mobilization,” he explains.

30 concrete

||

VOLUME 59 ISSUE 1

Image: Neumann/Smith Architecture

ON TIME / WITHIN BUDGET
Meeting schedule and budget was critical, notes Smith. “This
parking deck is the owner’s first ground-up project and the largest
new-construction project in the city in a number of years, so the
publicity that surrounded it put pressure on the team to get it right.”
The precast concrete was produced, shipped, and erected rapidly
and within budget, to the extent that the owner saved enough
money that amenities were added, including the murals and
painting the interior.
The result is a dazzling structure that stood out to the judges in
the 2014 PCI Design Awards competition, who gave it the award
for Best Parking Structure. “The creation of this iconic design was
made possible by the flexibility of precast concrete, utilized in this
unconventional application,” concludes Smith.
Designer:

Neumann/Smith Architecture, Southfield, Mich.

Owner:

Bedrock Real Estate Services, Detroit, Mich.

Structural Engineer:

Rich & Associates Inc., Southfield, Mich.

Contractor:

Colasanti/Sachse JV, Detroit, Mich.

PCI-Certified Precaster:

Kerkstra Precast Inc., Grandville, Mich.

Precast Specialty Engineer:	IES Associates Consulting Engineers, Windsor,
Ontario, Canada
Text is taken from the article Precast’s Versatility Aids Parking written by
Craig A. Shutt which first appeared in the Precast/Prestressed Concrete
Institute’s (PCI) Ascent magazine (Winter 2015).

Image: Neumann/Smith Architecture
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CCANZ STRUCTURAL ENGINEER ALISTAIR RUSSELL
EXPLORES WHAT IS REQUIRED TO ACHIEVE AN
EXPOSED AGGREGATE FINISH.

EXPOSED AGGREGATE
AN EXPOSED AGGREGATE FINISH IS THE NAME
GIVEN TO CONCRETE WHERE THE TOP LAYER OF
CEMENT PASTE HAS BEEN REMOVED TO REVEAL
THE AGGREGATE. THIS RESULTS IN AN ATTRACTIVE,

THE MATRIX
If the mix is not tinted with pigments, the colour of fine aggregate
dictates the overall matrix colour. For a large project it is advisable
to stockpile fine and course aggregates from a single source to
avoid colour variation.
The colour of the cement also affects the colour of the matrix. For
more consistent colour, it is advisable to stay with one supplier and
cement type.

LOW MAINTENANCE AND SLIP RESISTANT SURFACE.
ADDING THE AGGREGATES
The following outlines the process for achieving an exposed
aggregate finish and provides guidance on how wash water should
be managed.
AGGREGATES
The colours, shape and size (whether rounded or crushed) of the
aggregates can be used to create a unique surface texture and
appearance. To discover the options available, talk to your local
ready mixed concrete supplier.
When selecting the desired aggregate it is important to consider
grading, this refers to the size distribution of the aggregate
particles. Most conventional concrete mixes use continuously
graded aggregates - a well-distributed mix of all particle sizes.
However, these mixes can lead to a non-uniform distribution
of aggregates when exposed. To achieve a uniform exposure,
intermediate aggregate sizes are omitted and a “gap graded”
blend is used.
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Aggregates are normally added using one of three methods integral mixing, a topping mix, and by “seeding the surface”.
In integral mixing, aggregates are added to the mix at the
batching plant. The concrete is placed, vibrated, screeded and
bullfloated resulting in approximately 2 mm coverage of cement
paste over the aggregates.
With a topping mix, the coloured aggregate is placed only in the
top upper layer of concrete. The underlying concrete is typically
placed to within 25-40 mm below the finished level, and the
topping mix is then placed and consolidated while the underlying
concrete is in its plastic phase.
The course aggregates can also be added to a freshly poured
concrete surface by sprinkling them over the surface and fully
embedding them by tamping and working with a wooden float.
This method is known as “seeding the surface”.

EXPOSING THE AGGREGATES

PROTECTING THE ENVIRONMENT

The most common method of exposing aggregates is
the “wash-off” method. When the concrete has stiffened
sufficiently to support a person whose footprints are no
deeper than two millimetres, then surface cement paste can
be washed off to expose the aggregate.

The wash water used to expose aggregates contains
sediment and has a high pH (alkaline) level. If allowed to run
into waterways it can chemically burn fish, insects and plants.

A medium bristle broom and continuous water spray is used.
The surface should not be over-broomed as this can result in
dislodging the stones, and mixing water into the underlying
cement paste can weaken the surface.
While it is not uncommon to wash off the cement paste with a
water blaster, high water pressure should be avoided as it can
damage the surface.

Advice on good trade practice is explained in the NZ
Ready Mixed Concrete Association’s document On Site
Management of Concrete Washwater. The advice is to
prevent discharge to waterways by discharging to land or
collecting runoff for off-site disposal.
USEFUL RESOURCES

Proprietary spray-on retarders can be used to prolong
the available working time, and to give a consistent and
predetermined depth of exposure.
These retarders are applied with a backpack sprayer, typically
with a long spray boom to reach the centre of the slab.
After curing, a mild acid wash (5% hydrochloric acid) is
sometimes applied to remove any remaining cement paste
that may dull the appearance of the exposed aggregate.
The surface is then thoroughly washed, and sealer applied it
desired.

Download from the CCANZ
website - www.ccanz.org.nz

Download from the NZRMCA
website - www.nzrmca.org.nz
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CCANZ LIBRARY
LISTED BELOW IS A SMALL SELECTION OF RECENTLY
ACQUIRED MATERIAL BY THE CCANZ LIBRARY.
EMAIL LIBRARY@CCANZ.ORG.NZ TO BORROW.
CONCRETE SURFACE
ENGINEERING BY BENOIT
BISSONNETTE, LUC COURARD
AND ANDRZEJ GARBACZ

APARTMENT
DESIGN
GUIDE

Applying any material to an existing
concrete surface intrinsically entails
the development of a bond.
Considering the ever increasing
importance of concrete repair and
protection, which imply the creation
of an interface between two materials,
an improved knowledge of concrete
surface characteristics is paramount.
This book addresses the essentials of concrete surface engineering
in view of a wide variety of concrete surface treatments, from
protective coatings to repairs. It provides a leading-edge source of
information for practicing engineers, architects, repair specialists,
and researchers.
CONCRETE CONCEPT: BRUTALIST
BUILDINGS AROUND THE WORLD
BY CHRISTOPHER BEANLAND
Concrete Concept takes architecture
admirers on a tour of the world’s
most impressive, celebrated and
controversial Brutalist buildings.
Featuring 50 international examples,
it skips from one country to the next
to illustrate why utilitarian concrete
buildings grew to become both the most hotly contested and
fashionable architectural style in history. Building descriptions
cover key details as well as a context for its original use, public
reception and current status.

LIBRARY QUIZ
To go in the draw to win a copy of Concrete
Concept: Brutalist Buildings Around the World by
Christopher Beanland answer the following
simple question:
In what year was Precast New Zealand Inc
formed?

The CCANZ Apartment Design Guide
sets out key considerations, and provides
recommendations on size, daylight and
interior climate requirements, along with
effective soundproofing and fire protection.
Download a copy from the CCANZ website.

Email your answer to library@ccanz.org.nz.
Entries close Friday 10 June 2016.
Congratulations to Dominic Sutton of Firth
Industries, who correctly answered the
Vol 58 Iss 3/4 Library Quiz to receive a copy
of 100 Contemporary Concrete Buildings
by Philip Jodidio.

www.ccanz.org.nz
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NEWS FROM THE ASSOCIATIONS
CONTACTS
New Zealand Ready Mixed
Concrete Association
Ph (04) 499 0041
Fax (04) 499 7760
Executive Officer: Adam Leach
President: Brian Godfrey
www.nzrmca.org.nz
New Zealand Concrete
Masonry Association
Ph (04) 499 8820
Fax (04) 499 7760
www.nzcma.org.nz
Precast NZ Inc.
Ph (09) 638 9416
Fax (09) 638 9407
Executive Director: Rod Fulford
President: Russell Bennetto
www.precastnz.org.nz
New Zealand Concrete Society
Ph (09) 536 5410
Fax (09) 536 5442
Email:
concrete@bluepacificevents.com
Secretary/Manager: Allan Bluett
President: Jeff Mathews
www.concretesociety.org.nz

NEW ZEALAND CONCRETE SOCIETY (NZCS)
CONFERENCE SHAPING UP
Preparations for this year’s Concrete Industry Conference, scheduled for 6 – 8 October at
Auckland’s Ellerslie Event Centre, are progressing well.
Conference organisers say the Ellerslie venue is ideally located with quick, easy access
from the motorway and unlimited free parking for delegates. It’s also an excellent venue for
equipment displays by sponsors and trade exhibitors with ample space for heavy vehicle
demonstrations.
Out of town visitors have a choice of convenient accommodation between the Ellerslie
Novotel and IBIS hotels, both a short walk from the conference venue.
The conference is jointly organised by the Cement & Concrete Association of NZ, the NZ
Concrete Masonry Association, the NZ Concrete Society, the NZ Ready Mixed Concrete
Association and Precast New Zealand Inc.
Holland’s Professor Joost Walraven has been confirmed as the conference keynote speaker.
He is internationally recognised for his research into shear, punching, crack width control,
creep and shrinkage of concrete, rotation capacity of concrete structures and the behaviour of
precast concrete structures.
Over the last decade his work has focused specifically on the development of new types
of concrete and their application. These include high-strength, self-compacting, highperformance fibre and low-binder concrete.
Walraven was President of the International Concrete Federation fib from 2000-2002, and
chaired the Project Team responsible for writing the Eurocode 2 Concrete Structures,
delivered in 2004. He is currently chairman of the fib Special Activity Group (New Model
Code for Concrete Structures) and chairman of the fib Task Group (Ultra High-Performance
Fibre Concrete). The conference Technical Programme has been finalised, with registrations
opening soon – visit www.theconcreteconference.co.nz.

New Zealand Master Concrete
Placers Association
Ph (027) 531 9940
Email: nzmcpa@gmail.com
Secretary: Ed Hawkes
President: Brad Robertson
www.mcpa.org.nz
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