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UPFRONT
Over recent years the National Construction 
Pipeline Report has become a key document 
in forecasting construction industry activity.  If 
the latest edition proves as accurate as previous 
versions then National construction value is 
forecast to grow to a peak of $37 billion in 
2017. This report, coupled with forecasts from 
the banking sector and Treasury, suggest that 
the medium term outlook for residential and 
commercial construction remains positive.

Concrete volumes, often seen as a barometer of 
construction activity, are almost at unprecedented 
levels.  2016 saw around four million cubic metres 
of quality assured concrete produced.

A sign that momentum in the economy is strong is the cement industry’s recent level of capital 
investment.  2016 saw the ‘bedding-in’ of a new cement supply model.  Golden Bay Cement 
moved to a different distribution model, which involved a South Island supply chain that uses 
500 ISO tanks; a new ship with increased capacity; and a 6,000 tonne storage silo and ship 
loading upgrade currently under construction south of Whangarei.

Holcim Lafarge New Zealand completed its $100 million investment in cement storage and 
distribution facilities with the opening of its Auckland terminal in July, following the January 
opening in Timaru. The 30,000 tonne storage structures are the first of their kind in New 
Zealand, the creation of which saw the cessation of production from the company’s Westport 
plant.

In other areas investment is similarly strong. The Hunua quarry in Auckland has received 
a $30m redevelopment, and a new $22m masonry plant at the quarry is due to be 
commissioned in June 2017.  A number of ready mixed concrete plants are also scheduled to 
begin construction in West and South Auckland. Add to this the opening in November 2016 
of a large precast factory in Pokeno and it is clear that expected levels of activity, particularly 
in and around Auckland, are considerable and that any concerns about capacity are being 
addressed.

Industry commitment to maintaining Standards will continue. For instance, Amendment 3 to 
NZS 3101 Concrete Structures Standard, and a corresponding Red Book seminar series, will 
soon be available to complement the recent amendment to NZS 1170.5 Structural design 
actions - Part 5: Earthquake actions - New Zealand.

From an association perspective, 2017 will see the emergence of a single consolidated 
organisation, to date referred to as Concrete NZ. This is an exciting development that will 
enable industry to promote excellence in all things concrete in a more efficient and effective 
manner.

There is a concern however that a skills shortage could threaten the industry’s ability to 
maximise opportunities. One strategy is to have more people enrol in qualifications.  As 
such we are excited that the BCITO, in collaboration with industry, has developed Workforce 
Development Plans to help create a workforce that has the capability and capacity to meet 
current and future needs.

The next 12-months look to offer growth opportunities for the concrete and wider 
construction industry in a similar manner to the last two-to-three years.  CCANZ wishes all its 
stakeholders a safe and prosperous 2017, and looks forward to working with you.

Rob Gaimster 
CCANZ, CEO

CCANZ has recently relocated it’s Wellington office.  

The new physical address is Level 4, 70 The Terrace, Wellington 6011.  

The CCANZ postal address remains unchanged at PO Box 448, Wellington 6140.
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www.reseneconstruction.co.nz   
0800 50 70 40

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.

  

Strengthening existing brick 
and masonry buildings 
against earthquake loads

SHORT LEAD TIMES ACHIEVABLE WITH 
PRECAST CONCRETE
Although the construction market is 
currently experiencing very high levels 
of activity, which is placing a significant 
demand on resources, lead times for 
precast concrete are not as long as some 
in the industry believe.

Rod Fulford, Executive Director of Precast New Zealand Inc 
(PCNZ), acknowledges that while there are some issues around 
the supply of building materials, particularly in the wider Auckland 
region, short delivery times for precast concrete are achievable.

“PCNZ members often hear of people being told that lead times 
for precast concrete are around six months,” says Rod.  “This 
would only be the case on a very limited number of projects.”

“Unfortunately, a misconception has developed that the precast 
industry is struggling to supply customers within a realistic 
timeframe, which is certainly not the case.”

“Many larger projects do not maintain their pre-tender program, 
creating gaps in production that enable other projects to be fitted 
in with shorter lead times,” adds Rod.

“Auckland members of PCNZ cite a number of recent examples in 
which the time from date of order through to delivery ranged from 
between five to six weeks.”

“PCNZ encourages those in procurement to begin talking with 
their precast concrete supplier as soon as practicable in order 
to have the best chance of meeting delivery targets.  Providing 
complete and accurate information during initial stages is also 
essential for short lead times.”

“Create open and clear communication channels with your precast 
concrete supplier,” suggests Rod.  “They value their customer 
relationships tremendously, and are fully committed to achieving 
realistic delivery programs wherever possible.”

NEWS
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A FIRST FOR CONCRETE PIPE MANUFACTURING
Quinton Harmer of Humes Pipeline Systems’ Hastings factory 
is the first person to gain New Zealand’s only recognised 
qualification in Concrete Pipe Manufacture through BCITO – 
National Certificate in Product Manufacture (Pipe), Level 3.

Humes have had 16 employees complete other concrete 
qualifications on-the-job. Many of these people have moved into 
supervisor roles within the company or the wider industry and 
some are now even plant managers. When BCITO launched the 
Pipe-specific programme in 2014 Quinton was eager to enrol. In 
his role as Spun Pipe Supervisor, Quinton was keen to learn about 
how the business unit operates and to increase his knowledge 
base to be able to help his co-workers. 

“It was a great opportunity when I received my Certificate to speak 
personally about the programme and promote it to everyone else. 
My holding this qualification has raised the bar and now we have 
at least two workers who are serious about signing up next year,” 
Quinton said.

Based at the Hastings factory, Quinton leads a group of keen 
young guys who work very hard every day in this rough and tumble 
industry. Continuous Improvement Manager at Humes, Brian 
Robinson says, “Quinton’s a great leader and he’s really improved 
the culture within the group in recent times. I put this down to his 
success at implementing what he has learned in his own training 
within the workplace. He really is passionate, involves all his 
team members and gets them interested in continuous learning. 
We’ll definitely have more of our people working towards this 
qualification in the near future.”

Quinton says, “On-the-job is a great way to learn and I couldn’t 
have done it without the support of my BCITO Training Advisor. 
When you have someone mentoring you, keeping you on your 
toes and making sure you stay on track, that’s a real bonus.

“I encourage anyone working in pipe manufacturing to get on-
board and get qualified formally. It’s a great sense of achievement 
and satisfaction when you can call yourself a professional because 
you’ve earned the Certificate that proves it.”

Quinton has now moved on to his next big learning challenge and 
recently enrolled in BCITO’s National Certificate in Competitive 
Manufacturing (Level 4).

Congratulations on being the first ever qualified pipe 
manufacturer in the country, Quinton. Best of luck with your next 
goal and don’t forget to tell Brian he might have to get you a 
bigger office shortly so you have enough space on the wall for all 
your Certificates!

If you want to raise the bar in your business by training your people 
towards a formal qualification specifically tailored to their role in 
the concrete industry get in touch with BCITO on 0800 422 486.

For any enquiries around BCITO qualifications, simply contact the 
BCITO on 0800 422 486. If necessary, a BCITO Training Advisor will 
meet with you to discuss your options.

NEWS

 Grant Tester (Training Advisor - BCITO), Quinton Harmer (Humes), Brian Robinson (Continuous Improvement Manager - Humes)  
and Bruce Huata (Plant Manager - Humes)

4  concrete  ||  VOLUME 59 ISSUE 2



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

  

CCANZ BASEMENT DESIGN GUIDE
Building on the success of 
the Code of Practice for 
Weathertight Concrete 
and Concrete Masonry 
Construction (CP 01: 2014), 
CCANZ has published 
Concrete and Concrete 
Masonry Basement Design 
Guide (BG 01:2016).

The Guide is intended as 
an overview to inform the 
initial design process for 
underground structures. It 
covers the use considerations 
for basements and site 
characteristics, describes 
suitable design methods, and discusses the selection of materials.

“New Zealand is undergoing a demographic transformation. 
The population is aging, immigration patterns are changing, and 
couple and single person households are increasing,” says CCANZ 
Chief Executive Rob Gaimster.

“Add to this rising property prices, the scarcity of land for 
development, plus the relatively slow rate of residential 
construction and we are seeing significant growth in medium 
density developments and therefore basement construction.”

“Basements maximise available land space by creating storage 
for household items or unappealing and possibly noisy plant 
equipment or waste collection, all without increasing the building 
footprint or occupying additional land,” says Rob.

“It is imperative that during the planning stages of a basement 
all factors are accounted for. This Guide will be a valuable tool in 
helping designers meet their objectives.”

The Guide will provide solutions for a watertight below ground 
concrete structure across four separate categories, each requiring 
different levels of watertightness:

• Basic plant rooms and refuse collectors - minor seepage and 
patches accepted.

• Dry plant rooms, high spec car parks and work shops - no 
seepage but moisture vapour accepted.

• Ventilated areas such as retail storage and restaurants - dry 
ambience.

• Controlled ventilated areas: residential, offices and archives - 
totally dry and thermally insulated.

Special attention will also be given to soil-type, with different 
watertight solutions recommended depending on whether the 
soil is, for instance, self-draining or if ground water is present.  
Solutions will cover watertight concrete, cavity draining build ups 
and membrane options.

Concrete and Concrete Masonry Basement Design Guide  
(BG 01:2016) can be downloaded from the CCANZ website –  
www.ccanz.org.nz

NEWS
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CONCRETE INDUSTRY APPRENTICE OF THE YEAR 
CARL HAY – EASTERN BAY CONCRETE 2014 LTD
CARL HAY OF EASTERN BAY CONCRETE 2014 LTD IN OPOTIKI TOOK HOME THE INAUGURAL 

CONCRETE INDUSTRY APPRENTICE OF THE YEAR AWARD AT THE RECENT NEW ZEALAND 

CONCRETE INDUSTRY CONFERENCE HELD AT THE ELLERSLIE EVENTS CENTRE IN AUCKLAND.

With a well developed set of skills across concrete 
placing, finishing and construction, Carl describes himself 
as “confident in his role, and as having a very good 
relationship with management and peers.”  His employer, 
Shane Clark, sees Carl as “an asset to the company and a 
positive sounding board for the younger staff.”

Equally impressive are the words of praise from Carl’s 
BCITO Training Advisor Scott Braithwaite who admires 
Carl’s “ever increasing thirst for knowledge to support his 
impressive all round practical skills.”

Carl is approaching the completion of his BCITO National 
Certificate in Concrete Construction, after which he intends 
to take on the National Certificate in Concrete Production.

CCANZ Chief Executive Rob Gaimster points out that the 
construction industry is currently faced with a shortage 

of skilled workers, and an apprenticeship, via enrolment 
in one of BCITO’s many qualifications, is a key strategy in 
addressing this issue.

“As such, CCANZ and BCITO decided it was time to 
celebrate our people in training, along with those that offer 
their support, by opening the inaugural Concrete Industry 
Apprentice of the Year award to all those enrolled in, or 
who have recently completed, one of the BCITO’s concrete 
National Certificates,” says Rob. 

“The quality of the finalists was outstanding, covering 
those that work (and train) in precast concrete, placing and 
finishing, concrete production and concrete construction. 
To say the judges were impressed is an understatement.”

“However, Carl stood out as a particularly worthy candidate 
who thoroughly deserved to be recognised for his technical 
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C o n c r e t e  s o l u t i o n sCall 07 575 5410 or visit: www.demden.co.nz

Xypex‘s performance-based solutions are proven 
for Concrete Durability and Waterproofing 
through Independent Testing. Extend service life 
of civil & commercial infrastructure. Reduce repairs 
and future maintenance costs. Protecting reinforcing 
steel, quickly self-healing, tolerating extreme hydrostatic 
pressure. Proven in NZ since 1997.

Make the best long-term sustainable investment for your concrete assets.

competency in concrete construction, as well as his appetite to learn, 
and his leadership, communication and enterprise skills.” says Rob.

“I can only see the Concrete Industry Apprentice of the Year award 
going from strength-to-strength over the coming years.  It will be a 
key component in celebrating excellence among our apprentices, 
recognising the importance of trade training and saluting 
employers and family support structures.”

“Ultimately, the concrete industry offers a tremendous range of 
opportunities for those people considering a construction trade.  
A perfect way to demonstrate commitment is to enrol in one of 
BCITO’s concrete National Certificates,” concludes Rob.

The award was open to all those enrolled in, or who have recently 
completed, one of the BCITO concrete National Certificates:

• Precast Concrete  (Level 3)

• Concrete Production  (Level 3)

• Product Manufacture: Pipe  (Level 3)

• Product Manufacture: Masonry Product  (Level 3) 

• Construction: Sawing & Drilling  (Level 3)

• Construction: Placing & Finishing  (Level 3)

• Concrete Construction  (Level 4)

The Concrete Industry Apprentice of the Year was made possible 
thanks to principal sponsors BCITO and CCANZ.

BCITO WORKFORCE  
DEVELOPMENT PLANS
The construction sector is reaching crisis point - demand for new 
homes and other builds is at unprecedented levels, but there are 
not enough people to keep up.  

Collective action is required to off-set the risk that the sector will 
not be able to meet future demand.

As such, BCITO is leading a Workforce Development project to 
support construction businesses and employers to develop a 
workforce that has the capability and capacity to meet current and 
future needs.  

A key component of the project is the set of BCITO Workforce 
Development Plans for the wider concrete industry.

Familiarise yourself with the plans, which can be downloaded from 
the BCITO website - www.bcito.org.nz
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BUILDING GENIUS AT 
ARCHENGBUILD 2016
A SHARED PASSION FOR 1950s CINEMA AND COMMUNITY SPACES INSPIRED THE WINNING TEAM AT THE 

ARCHENGBUILD 2016 STUDENT DESIGN CHALLENGE HELD IN AUCKLAND.

The three-day ArchEngBuild event saw nearly 30 of New Zealand’s 
best final year students in architecture, engineering and construction 
management from nine academic institutions compete. 

The winning “Sunset Boulevard” concept was designed by Amber 
Haddock (construction manager - VUW), Emily Pearce (architect – 
UNITEC ) and Kha Pham Nguyen (engineer - ARA). Their concept 
was inspired by a movie of the same name from the early 1950s. 

Sunset Boulevard was designed as a residential development 
combined with a commercial and community space. It has a small 
boutique cinema, café, bar and gelato shop on the ground level 
drawing in the public and residents alike. The first floor level is 
for private residential living. Large green space and communal 
break outs fill the balconies and roof top area. The team shared a 
winning cash prize of $7,500.
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NEW Sika® FerroGard® GALVANIC & HYBRID ANODE TECHNOLOGIES

Scan for more information
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CONCRETE CORROSION TAMED 
FOR UP TO 50 YEARS

Sika’s FerroGard® Anode technologies can dramatically reduce the on-going maintenance 
costs of large assets such as bridges, wharves and coastal buildings. They make it possible 
for a reinforced concrete structure to be protected against corrosion for up to 50 years – 
See the Sika display at NZCIC.

ArchEngBuild simulates a real-life situation to demonstrate the 
importance of effective cross-disciplinary collaboration between 
architecture, engineering and construction management.  
Teamwork across the disciplines is critical to ensuring the best 
outcomes for better buildings.

Now in its fifth year, ArchEngBuild has evolved from a collaboration 
between architecture and engineering students to now include 
construction management students.  

Using a contractor’s specialist knowledge of construction 
processes early in the design phase helps ensure buildings can 
be readily built.  The experience was heartily supported by the 

construction management students who felt they contributed and 
helped shape the overall design process.  

Originally conceived by CCANZ, this year’s event was funded by 
BRANZ in conjunction with the concrete, steel and timber sectors. 
ArchEngBuild 2016 was also supported 
by the NZ Institute of Architects (NZIA), 
Institution of Professional Engineers 
(IPENZ) and NZ Institute of Building (NZIOB).

Visit the BRANZ YouTube channel to 
watch the video – www.youtube.com/user/
BRANZmedia.

 Amber Haddock (Construction Management - VUW), Emily Pearce  
(Architecture – UNITEC) and Kha Pham Nguyen (Engineering - ARA) Hon. Jo Goodhew, Associate Minister for Primary Industries
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A RESILIENT CONCRETE RESEARCH ROADMAP
IN PARTNERSHIP WITH BRANZ, CCANZ HAS DEVELOPED A RESEARCH ROADMAP FOR THE WIDER CONCRETE 

INDUSTRY UNDER THE UNIFYING THEME OF RESILIENCE. CANVASSING OPINION FROM WITHIN THE CONCRETE 

INDUSTRY ALONG WITH STAKEHOLDERS IN GOVERNMENT, ENGINEERING AND ACADEMIA, THE ROADMAP 

IDENTIFIES COMMON RESEARCH AREAS, AND ARTICULATES THESE AS A SERIES OF GOALS.

Specific research projects to achieve these goals form the final 
component of the Roadmap. 

In drafting the Roadmap a methodology was also developed, one 
which examines a range of influencing factors such as resource 
availability and the current research landscape.

The methodology is holistic in that it studies the entire 
construction supply chain to ensure that concrete related research 
is considered across all stages.

RESOURCE AVAILABILITY

A key problem with an overarching research strategy is to accept 
that possible demand exceeds the resources available.  As 
such the exercise quickly becomes, consciously or not, one of 
prioritisation.

The Roadmap therefore acknowledges that prioritisation may 
occur, but it will be an outcome of understanding research needs.

A successful Roadmap will ensure everyone benefits, and that 
engagement will continue even if some sector needs don’t appear 
to be met immediately.

CURRENT RESEARCH LANDSCAPE

The international scale of the concrete industry is huge, as is its 
investment in research.  For instance, prior to their 2015 merger 
LaFarge and Holcim spent close to 100M euro per annum.

There are a number of incentives for pursuing research, ranging 
from academic interest right through to product development.   
It is critical in a small economy such as New Zealand, with a small 
number of experts, that our research efforts are suitably focused – 
we simply cannot afford to be working at cross purposes. 

ADOPT, ADAPT AND ADEPT

With an appreciation of the current global and domestic concrete 
research landscape the Roadmap proceeds under the assumption 
that New Zealand will not, and simply cannot, attempt to be 
world-leading in all possible disciplines, but rather a mixture of 
customer, innovator and in a small number of cases, a front-runner.

The Roadmap defines these roles as adopt, adapt and adept.

• Adopt - a customer of products, expertise and technologies 
developed elsewhere.  Examples include imported cement, 
admixtures, structural design innovations and software.  
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• Adapt - informed selection of existing products and services 
but with a significant adaptation of their standard use or 
application.  An example might include adapting concrete 
admixtures for New Zealand’s high UV levels.

• Adept - widely acknowledged as domain specific experts. An 
example being capacity design principles developed by Paulay, 
Park and Priestley at the University of Canterbury.

METHODOLOGY

To ensure the methodology for arriving at the Roadmap is 
inclusive, concrete related concerns across the supply chain were 
accounted for - from constituent materials, concrete supply, design 
and construction, ownership and maintenance, as well as end-of-life.

The complex interaction between these stages of the supply 
chain was considered, along with their relationship with investors, 
project managers and consultants.

MOVING FORWARD

A number of common themes based around security of supply, 
adoption of overseas technology and workforce demographics 
and capability were identified in the first phase of the project.  
It became apparent that a significant number of the views and 
suggestions by participants were looking to build and support 
expertise within disciplines and across stakeholders.  It was also 
clear that the industry appreciates that a quality outcome is the 
result of the efforts of everyone involved and that excellence in 
one link of the supply chain does not make up for weaknesses 

in others.  After all, quality fresh 
concrete is not what people want 
when they purchase concrete – they 
want the finished product!

These areas of concern were teased 
out under a unifying theme of 
resilience within and across the 
supply chain.

The final list of project areas identified (not prioritised) is:

1. Overseas Concrete Formulations/Practices

2. Carbon Pricing

3. Demographics

4. Investor Incentives

5. Stranded Assets

6. Specific Single Points of Failure in the Workforce

7. Materials Science

Each of these topic areas is rich in expertise. The hope and 
expectation is that the industry will take up the challenge of 
adopting the results of this project and begin acknowledging the 
feedback from the participants that was so generously given. 

    Developing the Concrete Sector’s 10 Year  
Research Roadmap can be downloaded from  
the BRANZ website - www.branz.co.nz
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REFURBISHMENT 
AND EXTENSION OF 
133 MOLESWORTH ST  
WELLINGTON WINS  
2016 SUPREME 
CONCRETE3 
SUSTAINABILITY  
AWARD
STUDIO PACIFIC ARCHITECTURE  
& BECA GROUP LTD

REFURBISHMENT AND EXTENSION TO  
133 MOLESWORTH STREET, WELLINGTON
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STUDIO PACIFIC ARCHITECTURE & BECA GROUP  

LTD HAVE TAKEN HOME THE TOP HONOUR AT THE 

2016 CONCRETE3 SUSTAINABILITY AWARDS FOR  

THE REFURBISHMENT AND EXTENSION TO  

133 MOLESWORTH STREET, WELLINGTON. 

THE AWARD PRESENTED AT THE ANNUAL NEW  

ZEALAND CONCRETE CONFERENCE IN AUCKLAND  

DURING OCTOBER, CELEBRATED CONCRETE’S 

ROLE IN THE SIGNIFICANT UPGRADE AND EXTENSION 

TO ONE OF THE WORLD’S FIRST BASE-ISOLATED 

BUILDINGS WITH LEAD-RUBBER BEARINGS.

Known as the William Clayton Building and designed by the 
Ministry of Works as their Wellington District Office and as a Civil 
Defence Hub, it originally opened in 1982.  Subsequently it was 
occupied by the Ministry of Health. The Ministry moved back in 
during late October following completion of the building upgrade 
and a new interior fit-out.

The building extensions have doubled the lettable floor area 
from approximately 8000m2 to 16,000m2, enabling the Ministry 
to consolidate its entire staff into the one location, leading to 
significant operational improvements.

A decision was made to upgrade the building for both seismic and 
wind considerations. This has been achieved by the replacement 

of 39 of the original 79 lead-rubber bearings, and an increase in 
the perimeter seismic “rattle space” from 150mm to 400mm.

To reduce energy use, it is important to minimise afternoon heat 
gains along the west elevation of the building. To help achieve 
this, the proven longevity of precast concrete made it a natural 
choice. The deeply profiled concrete spandrel cladding panels not 
only act as sunshades but also considerably modernise the overall 
look, creating a dynamic “gateway building” for Wellington.

Despite the radically changed appearance of the building, the 
owner and design team were committed to re-using as much of 
the existing building fabric as possible. The design was developed 
so that all existing main precast cladding panels were able to be 
re-used — a total of 58 were relocated, with only two new ones 
required.

The fire egress stairs were also reconfigured to maximise the re-
use of precast concrete stair flights. A new main interconnecting 
stair incorporates precast concrete treads, using white cement to 
contrast with an adjacent dark feature wall.

The original William Clayton Building received a New Zealand 
Institute of Architecture Award in 1983. While generally positive, 
the 1983 citation commented on the main entry’s lack of finesse.  
The new design widens the entry to create a dramatic in-situ 
portal. This celebrates the plasticity of concrete by looking like 
one of the spandrel panels has been stretched to create a striking 
canopy.

JUDGES’ CITATION

The refurbishment and extension to 133 Molesworth Street in Wellington ticked an array of sustainability boxes with the judges. Not only 
did the project team re-purpose an existing concrete structure, placing an emphasis on the re-use of virtually all precast concrete exterior 
panels, but they were dealing with the incredibly important William Clayton Building — New Zealand’s first base-isolated building. The 
enhancement of the base isolation system (and consideration of wind), use of concrete to reduce heat gain, and doubling of the floor, were 
all skilfully achieved while simultaneously revitalising the building inside and out to create a striking structure at the capital city’s entrance.

SUBMITTED BY  Studio Pacific Architecture & Beca Group Ltd

CLIENT Balanced Investments Ltd

ARCHITECT Studio Pacific Architecture Ltd

STRUCTURAL ENGINEER  Beca Group Ltd

CONTRACTOR Fletcher Construction Ltd
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EXCELLENCE IN 
CIVIL CONCRETE 
CONSTRUCTION
MCCONNELL DOWELL DOWNER  
JOINT VENTURE

HAREWOOD UNDERPASS/RUSSLEY ROAD 
UPGRADE, CHRISTCHURCH
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THE HAREWOOD UNDERPASS WAS BUILT AS PART 

OF THE $93 MILLION RUSSLEY ROAD UPGRADE FOR 

THE NEW ZEALAND TRANSPORT AGENCY (NZTA). 

THE UNDERPASS IS 180M LONG, INCLUDING RAMPS 

LEADING TO AN 80M ENCLOSED SECTION PASSING 

UNDER THE ROUNDABOUT AT THE INTERSECTION 

OF RUSSLEY AND HAREWOOD ROADS IN 

CHRISTCHURCH. 

IT PROVIDES SAFE PASSAGE FOR PEDESTRIANS 

AND CYCLISTS UNDER THE NEW HAREWOOD 

ROUNDABOUT AND TO THE GROWING CHRISTCHURCH 

INTERNATIONAL AIRPORT PRECINCT.

The underpass panels were cast using concrete moulds following 
a 3D CAD model to achieve a smooth and accurate finish. They 
are painted glossy white, and respond to the faceted forms of 
the snowy Southern Alps backdrop. The inter-panel sections were 
cast in-situ using vertical rough sawn timber boards with 10mm 
triangular grooves to contrast with the texture and form of the 

precast panels. These are painted in the colours of the sky from 
west to east: West Coast sunset, stormy West Coast sky, the NW 
arch and the broad blue Canterbury sky.

Within the roundabout section, 25 spun, 500mm diameter 
concrete pipes bring natural light into the middle of the 
underpass, providing a connection with the environment. They are 
oriented towards the sun to deliver moments of sunlight that travel 
along the walls and floor as the sun moves in the sky. These are 
painted in the same high gloss white to reflect natural light into 
the underpass.

Sustainability was linked throughout the build via the re-use of 
temporary works, and recycling of material from the excavation 
and the road area within the roundabout. The design encouraged 
the use of recycled secondary aggregates in all the concrete 
mixes, while precast construction provided an efficient use of 
panel moulds and a very productive construction method.

The quality of the finished structure is supreme, and sets a very 
high standard in urban transportation features for the future. The 
completed structure will become a ‘must use’ facility, as it is a 
striking, aesthetic, functional underpass, beautiful in its context, 
finishes, features and colours, while also being of superb quality.

JUDGES’ CITATION

Concrete helps bring the wow factor to this crucial piece of Christchurch infrastructure. The impressive precast panels fulfil a key structural 
function for the lengthy subterranean passage, and at the same time offer a canvas for designers to capture a decorative connection to the 
surrounding, multi-faceted environment. This example of civil concrete construction sets the standard for all that follow by using concrete to 
meet practical requirements, and offering an intriguing visual and tactile experience.

SUBMITTED BY McConnell Dowell Downer Joint Venture

CLIENT NZTA

CONSULTANTS Aecom, Tonkin and Taylor, Jasmax, WAM

CONTRACTOR McConnell Dowell Downer Joint Venture
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EXCELLENCE IN 
RESIDENTIAL  
CONCRETE 
CONSTRUCTION
SOLAREI LTD

COATESVILLE HOUSE, RODNEY DISTRICT
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THE COATESVILLE (PASSIVE SOLAR AND 

ENVIRONMENTAL) HOUSE IN THE RODNEY DISTRICT 

IS A FOUR-BEDROOM FAMILY HOME DESIGNED A 

BIT LIKE AN OLD SAW TOOTH-SHAPED FACTORY 

ROOF — BUT SMARTER!

The 270m2 home, situated on a 2.4 acre property with bush and 
valley views, is a series of stacking saw tooth roofs designed to 
capture every possible bit of sunlight during winter, and naturally 
exhaust warm air during summer. The result is high energy 
efficiency and comfortable internal environments all year round.

Typically, a passive solar house works on an East-West axis 
following the seasonal sun path. This site has a narrow east-
facing flat platform located on the downward side of a hill, 
meaning that the designers worked within a restricted footprint 
which functioned on both an East-West and North-South axis for 
maximised solar gain and view. 

The house relies on exposed insulated concrete slabs and large 
insulated vertical precast concrete walls for optimised passive solar 

gain and heating during winter. The roof shapes and windows 
allow a natural stack effect to cool down the interior and naturally 
ventilate the bedrooms and living spaces over summer. This is 
further assisted by the summer winds which enter the house from 
the North-East.

A commitment to sustainable construction is clearly evident in 
the passive solar design components — 140mm-thick insulated 
concrete slab (thicker slab than normal) with an R-value of 8, 
240mm-thick insulated precast exterior concrete walls with 
an R-value of 7,240mm uninsulated precast interior walls, roof 
insulation with an R-value of 5, wall insulation (140mm framing) 
with an R-value of 3.2, and U.44 insulated glass windows. The 
house also boasts an array of other ‘green’ features that align with 
the overall pledge to sustainability.

From the period June 20, 2015 to June 20, 2016, internal 
temperatures passively peaked at 24° Celsius during late 
afternoon in mid-winter, with the extreme low being 17° Celsius 
during early morning. So far the house has thermally performed as 
calculated, and will be further monitored.

JUDGES’ CITATION

This modest family home offers (and superbly executes) a core design principle entirely accessible and applicable to the vast majority of 
yet-to-be-built homes. Passive solar design, built around the thermal mass of concrete, in this case exposed interior slab-on-grade and 
precast panels, has the huge potential to enhance future building stock through “built-in” energy efficiency. The merit of Coatesville House 
is elevated in that it achieves its sustainable objectives despite a challenging site, managing to secure a pleasant outlook while at the same 
time optimising the sun’s energy to replace active heating and cooling mechanisms. In principle, passive solar design is relatively simple, yet 
to accomplish it as well as Coatesville House has deserves applause.

SUBMITTED BY Solarei Ltd

CLIENT Home Owner

DESIGNER Solarei Ltd

CONTRACTOR Selah Construction Ltd
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EXCELLENCE IN 
CONCRETE FOR  
THE COMMUNITY
HEB CONSTRUCTION

THE VECTOR WERO WHITEWATER PARK,  
AUCKLAND
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THE VECTOR WERO WHITEWATER PARK IN 

AUCKLAND IS NEW ZEALAND’S FIRST PURPOSE-

BUILT ARTIFICIAL WHITEWATER FACILITY. HEB 

CONSTRUCTION WAS ENGAGED BY THE SECOND 

NATURE CHARITABLE TRUST TO DELIVER THIS 

WORLD-CLASS FACILITY FOR THE BENEFIT OF THE 

LOCAL COMMUNITY. 

THE MAIN COMPONENTS OF THE SYSTEM INCLUDE 

A SIZEABLE POND WHICH FEEDS TWO COURSES 

VIA A LARGE PUMP STATION. THE PUMP STATION 

HOUSES SEVEN PUMPS, AND IS CAPABLE OF 

DELIVERING SIMULTANEOUS WATER FLOWS OF 16CU 

M/SEC TO THE GRADE 4 COURSE AND WATERFALL, 

AND 10.5CU M/SEC TO THE GRADE 2 COURSE.

The concrete-lined pond provides storage for up to 22 million 
litres of water, fed from an on-site bore and harvested rainwater. 
This approach is coherent with the project’s philosophy of 
sustainability and appropriate use of natural resources. The water 
is treated from an onsite treatment plant using filtration and 

UV disinfection. The facility is unique with two water courses. The 
short course is used by the community and schools for recreation, 
while the long course supports high-level canoe/kayak slalom 
training, commercial rafting and world-class canoe and kayaking 
events. The facility attracts national and international visitors to the 
area for the benefit of local businesses.

Innovation was at the forefront of all design decisions and 
construction methodologies. Poor ground conditions posed 
significant construction challenges — one example being the 
construction of the complex pump station structure, combined 
with the risk of ground settlement.

The courses themselves are constructed from cement-treated clay, 
and lined with shotcrete. Grades, drops, groynes and obstacles 
are used to generate the rapids in the channels. Each rapid can 
be tuned to provide optimum flow by moving the relocatable 
obstacles on the channel floor.

In total, 7,700m3 of concrete was used by way of Allied Concrete, 
Conset and Pioneer Concrete Pumps. The concrete works were 
completed to a very high standard to meet the required surface 
finish and geometry requirements, with the end result being a 
stunning facility for the local community and visitors to enjoy.

JUDGES’ CITATION

This outstanding world-class community facility simply couldn’t have been constructed without concrete. Concrete’s strength and durability 
are clearly evident in the water retaining elements of the park, which have to manage massive volumes moving at considerable speed.  At 
the same time, concrete’s flexibility can be seen in the complex variations of each course that are designed to pose ongoing whitewater 
challenges to the seasoned pro and weekend novice. As with many structures and facilities built on the properties of concrete, those who 
enjoy this complex will no doubt remain blissfully unaware of the important role played by the main construction material.

SUBMITTED BY HEB Construction Ltd

CLIENT The Second Nature Charitable Trust

CONSULTANTS Whitewater Parks International, Creative Spaces, Jacobs, Gaia

CONTRACTOR HEB Construction Ltd
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FRESH CONCRETE PERFORMANCE 
GUIDELINES FOR CONSTRUCTION 
PROJECTS IN NEW ZEALAND JAMES MACKECHNIE

INTRODUCTION

Fresh properties of concrete are sometimes poorly defined in 
construction projects with these properties being either ignored 
or specified in an impractical manner that unnecessarily limits 
flexibility and/or productivity.  Clearer guidance is required for 
slump, air content, segregation, bleeding and setting time if this 
situation is to be improved.  Important fresh properties of concrete 
are illustrated in Figure 1.

SLUMP TESTING

Slump testing measures the consistence of concrete from which 
the workability of a specific mix can be estimated.  Slump targets 
have been increasing over the last few decades as water reducing 
admixtures have decoupled the relationship between slump and 
compressive strength.  Many specifications have ignored these 
developments while some have seen slump as the property that 
designers can use to compensate for a lack of site supervision on 
projects.  This has led to several myths persisting in the structural 
engineering fraternity, including linking lower slumps with better 
quality of concrete.  Specification should avoid prescriptive 
slump limits but rather should allow contractors to nominate an 
appropriate slump, which then becomes the performance target.

AIR CONTENT

The durability requirements for air entrainment of concrete in the 
New Zealand Standards are poorly understood and need to be 
clearly stated in order to avoid confusion. See Figure 2.

• Air entrainment does not provide any anti-freeze benefit to
fresh or setting concrete since all concretes are extremely
vulnerable to frost damage during the first few nights after
casting.

• Lower grades of concrete (typically 17.5-25 MPa and 17.5-30
MPa in the south of the South Island) require air entrainment
since these concrete have relatively high water/cement ratios
and are more vulnerable to freeze-thaw action.

• Lower strength concrete is generally air entrained regardless of
exposure since there are other benefits to these mixes such as
improved workability and material savings.

• Higher strength concrete may require air entrainment if the
surface is exposed to multiple freezing cycles per annum
(structures at higher altitudes or freezer rooms entrances).

BLEEDING AND SETTLEMENT

Bleeding occurs in response to settlement of solid constituents 
and helps protect the surface from drying since excessive drying 
can cause plastic shrinkage cracking.  The bleed rate of concrete 
reduces with increasing cement content and decreasing water 
content and porosity caused by improved particle packing.  

Evaporation of bleed water off the concrete surface is strongly 
influenced by wind speed and humidity as well as the air and 
concrete temperature.  Drying will quite often exceed the bleed 
rate when dealing with commercial or infrastructure concrete 
(e.g. grade 30 MPa and higher). Protection offered by anti-
evaporative sprays or other measures are essential when concrete 
is cast outdoors. Local materials will also influence the bleed 
rate of concrete such that Christchurch concrete made with 
natural aggregates may have half the bleed rate of that found for 
Auckland concrete using crushed aggregates.

SEGREGATION

Segregation is the separation of constituents in a mixture leading 
to an uneven distribution of materials that can affect strength and 
durability of concrete.  Structural concrete at normal slump levels 
of 100-150mm is sufficiently cohesive that segregation will only 
occur through poor placing practice or excessive vibration.  Self-
compacting concrete is more vulnerable to segregation due to the 
more fluid nature of the paste and testing is routinely undertaken 
to confirm the segregation resistance of SCC mixes.  Segregation 
testing does however have different levels of complexity. Simple 
methods, such as the visual stability index are intended for site 
control, whereas more elaborate methods such as the column 
segregation test are more appropriate for development trials in 
the laboratory. 

SETTING TIME

Setting of concrete is the onset of rigidity such that final set is the 
start of strength development of the material.  Setting reactions 
of cementitious materials are complex and involve a series of 
chemical reactions with calcium silicate and aluminate phases, 
and also involve sulphate interactions from gypsum used for set 
control.  These chemical reactions are dependent on temperature 
with reaction rates doubling every 10-20 oC.  Specifying limits on 
concrete temperature must be done with caution as lower limits 
of 15 oC and upper limits of 25 oC are unnecessarily restrictive and 
not consistent with the recommendations in NZS 3109 Concrete 
Construction.  Chemical admixtures allow a much wider range 
of concrete temperatures to be used in practice, with controlled 
setting still possible between 5 and 30 oC.  

SUMMARY

Several fresh properties can be identified as being measurable 
unambiguously and may be relevant to specific projects. 
Table 1 gives more details about these fresh properties in 
terms of relevance, design limits, tolerances and Standards.  
While specifications for consistence and air content have 
some justification for having limits that require relatively strict 
compliance, other fresh properties such as bleed, segregation and 
setting time are more rarely specified, and limits are only generally 
applied in the event of lack of performance in that specific area.  
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Fresh property Relevance Design limits Tolerances Relevant standards

Consistence 
(Slump)

Assesses workability of 
concrete and consistency of 

supply

Depends on the application 
- best nominated by the 

contractor

± 30mm for a representative
± 40mm for a snatch sample

NZS 3104
NZS 3109

Air content Freeze-thaw resistance and 
used for workability

< 2.0 % mild
4-5 % mod.
6% extreme

± 1.5 % for
all samples

NZS 3101
NZS 3104

Bleeding Protects concrete surface from 
plastic shrinkage cracking

Bleed capacity is sometimes 
specified  at 1-3%

None ASTM C403
AS 1012.6

Segregation Provides some robustness for 
handling of SCC

Column seg. < 5%
Penetration <10mm

None ASTM C1610
ASTM C 1712

Setting time Predicts setting time of 
concrete provide conditions 

are controllable 

Typically 6-12 hours 
depending on strength of 
concrete and environment

None NZS 3112 Part 1:10
ASTM C232
IS 8142-1976

Figure 1: Map showing the main fresh properties of concrete and influences

Figure 2: Concrete microstructure response to freezing

Table 1: Fresh concrete guidelines, limits, tolerances and standards 

This article is based on the paper Fresh Concrete Performance Guidelines for Construction Projects in New Zealand  
by James Mackechnie, presented at the 2016 New Zealand Concrete Conference in Auckland.

TemperatureConsistence

Cement contentAir content

AcceleratorsMix design

VibrationConsistence

Air entrainmentAir

CompactionSegregation Fresh
Properties

Bleeding

Workability Setting

Fines content

Consistence

Compaction
Consistence

Mix designVibration

Consistence
Mix design
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Compaction void
0.1 – 10 mm

Entrained air voids
10-1000 μm

Hardened
cement paste

Gel pores too
small to form
ice internally

Water freezes below zero internally
due to size and solution chemistry 
Entrained voids: -3 ºC
Large capillaries:  -5 ºC
Med. capillaries:  -8 ºC
Small capillaries:  -12 ºC

Capillaries connecting voids 
Large: diameter 50-1000 nm 
Medium: diameter 10-50 nm

Flow

Spacing < 200 μm

Pressure relief
in voids from
ice expansion Ice forms in 

capillaries
and flows
towards voids Void

Void

Void



IN RESPONSE TO CURRENT AND EXPECTED FUTURE 

DEMAND CONCRETEC RECENTLY OPENED ITS NEW 

PRECAST CONCRETE FACTORY STRATEGICALLY 

LOCATED IN BOMBAY TO SUPPLY THE AUCKLAND 

AND WAIKATO MARKETS.

Since Concretec began in 2005 it has operated on leased 
property in Mangere, Auckland. However, with no room for further 
expansion and uncertain long term lease arrangements, the hunt 
was soon on for additional production capacity to cater for an 
increasing volume of work.

Eight years later ground was broken on an additional four hectare 
site in Bombay beside a Holcim/Allied concrete plant, with good 
access to Auckland’s southern motorway.

Construction commenced shortly after, and the first factory was 
completed in early 2015 followed by the new head office, with staff 
occupying it from early April 2016.

By 2015 demand for Concretec’s building products had exceeded 
forecasts, and the construction of the second factory planned for 
the site was brought forward and commenced in early 2016 with 
completion approximately six months later.

The Bombay site now has a total of 4,000m2 of enclosed 
manufacturing facilities in two separate factories, plus a 600m2 two 
storey office and staff facility. The yard area totals around 20,000m2 
for precast product storage and handling, with space for further 
expansion.

The site is self-contained in terms of water and sewerage, with 
onsite collection and processing. Around one hectare is planted 
in grass and young bush near a stand of olive trees, with citrus 
plantings to follow that will enhance the site’s aesthetics. 

Once the current development plans were complete, the factory 
was officially opened by then-Deputy Prime Minister Bill English 
in November 2016, who complimented owners Justin Bragg and 
Stefan Young for their work and commitment to the business 
over the past 12 years. In response, was quick to credit Concretec 
employees who had to produce product while workshops were 
being built around them.

“We have a total of 80 staff, 15 of whom remain at our Mangere 
facility,” Justin explained. “One benefit of locating the new 
factory to the south of Auckland is the additional employment 
opportunities we’ve provided for the area.” Current and future 
employees can take advantage of lower housing costs, an easier 
commute and a country lifestyle.

Concretec manufactures a full range of precast elements including 
panels, beams, columns, stairs, balconies and other components, 
with a large emphasis on architectural work.

“We supplied 10,000 tonnes of precast panels, beams and 
columns for the expansion of Fonterra’s Lichfield dairy factory 
in South Waikato recently, and send significant product into the 
Waikato, but the majority of our work continues to be in the wider 
Auckland region,” said Justin.

Major Auckland projects recently completed with input from 
Concretec include Fonterra’s new head office in the Wynyard 
Quarter, the adjacent VXV Building and new Datacom office, the 
central city Queens Residences Apartments, the Unilodge student 
accommodation complex, the University of Auckland’s new science 
block, ASB’s head office also in the Wynyard Quarter, the Sugar 
Tree Apartments, and the Cider Building in Ponsonby.

“Our management team has many decades of building industry 
experience both locally and internationally, with an exceptional 
balance of production, project management, concrete product 
construction and draughting skills,” said Justin proudly. “The 
company is managed by its owners and we understand the 
importance of a robust commitment to quality and service, so 
clients are able to achieve project success.”

CONCRETEC NZ OPENS NEW 
MANUFACTURING FACILITY

Stefan Young (Director - Concretec), The Hon. Bill English (then) Deputy 
Prime Minister, Justin Bragg (Director - Concretec) and Andrew Bayly 
(Member of Parliament for Hunua)
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QUALITY SYSTEMS 
FOR READY MIXED 
CONCRETE PLANTS
THE NATIONAL CONSTRUCTION PIPELINE REPORT 

2016 PAINTS A BRIGHT PICTURE FOR THE NEW 

ZEALAND BUILDING INDUSTRY ACROSS THE 

DURATION OF ITS FORECAST PERIOD TO 2021.

Auckland residential building is projected to increase by another 
$3.3 billion by 2017, while Waikato and the Bay of Plenty are 
predicted to soon become the second largest region by value  
of work.

With such a period of intense construction anticipated across 
residential, commercial and civil sectors over the coming years it is 
crucial that building products can be relied upon.

QUALITY ISSUES

The issue of quality building products has been topical recently, 
attracting a degree of media attention.  Along with a focus on 
plumbing fittings and glass balustrades, seismic grade steel 
reinforcing mesh has been in the spotlight.

These current concerns, along with the shadow of leaky buildings, 
demand that issues of product performance be addressed to 
ensure confidence amongst architects, designers, engineers, 
builders and their clients.

AUDITED READY MIXED CONCRETE

New Zealand consumers of ready mixed concrete can take 
comfort in the knowledge that concrete produced and supplied 
by a plant certified under the New Zealand Ready Mixed Concrete 
Association (NZRMCA) Plant Audit Scheme meets robust 
standards.

The NZRMCA was formed over half a century ago in 1963, and 
continues to grow in size.  Today, 44 member companies now 
control around 180 ready mixed concrete plants throughout 
New Zealand.  Quality monitoring was the prime reason for the 
formation of the NZRMCA, and in turn the creation of the Audit 
Scheme.

A STAMP OF EXCELLENCE 

The Scheme operates to audit NZRMCA members’ ready mixed 
concrete plants, as defined in New Zealand Standard NZS 3104 
Specification for Concrete Production.

The Scheme provides a rigorous audit of the quality systems in 
place at a ready mixed concrete plant. Audits are carried out by 
the Plant Audit Committee; a group of experienced engineers, 
which includes representatives from IPENZ and the New Zealand 
Concrete Society.  The Scheme operates under an assurance 
programme certified to ISO 9001 and audited by Bureau Veritas 
(New Zealand) Limited.

WHAT THE SCHEME REQUIRES

Compliance with NZS 3104 and the relevant parts of related 
documents is mandatory under the Scheme, along with an 
appropriately qualified concrete tester at each plant, and a 
suitably qualified plant engineer.

Records must be properly maintained, with original copies 
retained on-site to provide an audit trail confirming the test 
records are correct and complete.

SPECIFIC BENCHMARKS AUDITED 

Plants report quality performance data to the Committee annually 
and are subject to a detailed annual review of data together with 
an on-site audit every second year. Site audits may also be carried 
out without warning at any time.

Among performance criteria audited are mean concrete strengths, 
aggregate quality, equipment calibration, production and testing 
record keeping, as well as technician training.

MAINTAINING AN AUDIT CERTIFICATE 

In addition to the benchmarks audited, the frequency of testing 
within each quarter year must be submitted to the Committee. 
Failure to maintain testing requirements can result in the 
withdrawal of an Audit Certificate.

Audit Certificates are issued for a period not exceeding 12 
months. Where plants fail to meet the criteria, their Audit 
Certificate is removed. 

When using ready mixed concrete from plants outside of the 
Scheme, the purchaser is responsible for ensuring the product 
supplied complies with NZS 3104 in accordance with the New 
Zealand Building Code.

A full list of audited plants is available on the Scheme’s website - 
www.rmcplantaudit.org.nz 

CONFIDENCE IN THE FUTURE

The independently verified Scheme for ready mixed concrete 
demonstrates an ongoing commitment to maintain product 
performance.

With record volumes of concrete currently going out of the gate, 
this offers a great deal of assurance if, as the National Construction 
Pipeline Report 2016 predicts, national construction value sustains 
a rate of growth forecast to peak at $37 billion in 2017 - a level not 
seen in 40 years.
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DEFYING THE ELEMENTS IN DAYS BAY
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ACROSS THE HARBOUR FROM WELLINGTON CITY, 

DAYS BAY IS A POPULAR DESTINATION THAT IS 

NEVERTHELESS EXPOSED TO SEVERE STORMS. 

IN 2013, BSA ARCHITECTS WAS COMMISSIONED 

TO UPDATE A MODEST 1890s COTTAGE THAT SAT 

RIGHT ABOVE THE SEA WALL AND ENCAPSULATED 

MANY HAPPY MEMORIES FOR ITS OWNER – UNTIL A 

“CATASTROPHIC” JUNE 2013 STORM DAMAGED IT 

BEYOND REPAIR.

The client was strongly attached to the site and determined to 
stay, but was naturally reluctant to lose his home and possessions 
again. As a result the architect’s brief changed to building a new 
home that could withstand anything nature might throw at it.

“We considered every construction option for the new building,” 
says Bruce Sedcole of BSA Architects Ltd, “but with the front 
of the site extending into the ocean, and increasingly ferocious 
storms possible in the future, we soon decided on a precast 
concrete structure on top of a new, re-designed, curved seawall.” 
The seawall was subsequently constructed in-situ from steel 
reinforced 50 MPa concrete to replace the century old (and heavily 
damaged) existing one.

The client had taken the opportunity to request a home not only 
to withstand the wildest of storm surges and salt-laden winds, but 
one which would also require minimal maintenance and perform 
as sustainably as possible. The architect’s response was to deliver 
a design, built upon 175 tonnes of compacted fill, that includes 
225mm-thick, precast concrete panels on the seaward side of the 
home, with 150mm-thick panels on the other facades.

The lower seaward face has minimal openings and panel joints, 
punctuated only by porthole windows.

All fenestration is double glazed aluminium with extreme wind 
zone/marine ratings similar to that used for boat hulls, while the 
applied trim is of aluminium or “marine grade” stainless steel 
- together they deliver understated design detailing. Through 
the combination of appropriate insulation, double glazing and 
exposed concrete walls and (polished) floor, a heat sink is created 
that is able to maintain a stable temperature in the building with 
only minimal additional heating requirements.

Exterior finishes are simply smooth or roughcast concrete, sealed 
but otherwise untouched. As paint finishes weren’t used, the 
house doesn’t need to be continuously maintained beyond 
regularly washing down the steel and aluminium elements.

Its marine environment is further acknowledged in the port and 
starboard ‘navigation’ lights above the entry facing the road, its 
bridge-like superstructure and external marine accessories in the 
form of buoys and a rooftop weather vane.

“We’ve tried to create a building that is powerful and durable, but 
still appears sympathetic to its coastal environment,” says Bruce. 
“The overwhelming effect of the finished home is of a tranquil 
sanctuary that maintains the rugged excitement of its coastal 
environment, while creating the sensation of a warm, peaceful and 
quiet interior. Concrete has provided the perfect medium for this 
build.”

The owner now “sleeps like a baby” through even the biggest 
storms, reports Bruce happily. 

DEFYING THE ELEMENTS IN DAYS BAY

PROJECT 
Days Bay House

CONSULTANTS 
BSA Architects (Bruce Sedcole and Graeme Lowe)
Seddon Associates (Miles Seddon)

CONTRACTOR 
Homestead Homes

RESIDENTIAL FOCUS – PART 1
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FLOWPAVE HELPS CONFIRM 10-HOMESTAR RATING
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FIRTH INDUSTRIES HAS PLAYED AN IMPORTANT 

PART IN HELPING DELIVER THE COUNTRY’S FIRST 

10-HOMESTAR RATED DWELLING. 

New Zealand’s Homestar rating system was developed by the 
NZ Green Building Council from international rating tools – the 
higher the rating from 1 to 10, the better the building performs 
in terms of energy efficiency, thermal comfort, water and waste 
management, siting, construction material choice and home 
management. This often leads to innovative solutions, and in the 
case of a two-storey home in Christchurch, Firth’s FlowPave more 
than met the requirements for paving, which states that 90 percent 
of a site must be permeable.

“Firth has several permeable options, and we specified FlowPave 
in Black Sands as it has very good drainage capability,” explains 
architectural designer Bob Burnett. “It was a bit of a tight schedule 
in the end to get the house finished for the launch and Firth was 
very good in getting the pavers made and delivered in just two 
weeks. We were very grateful to them for the supply of a really 
good product, and the speed with which they delivered it. We 
used one of their contractors, Kreisel Contracting, to lay the pavers 
and they worked around the clock to get it finished in time.”

FlowPave is part of Firth’s EcoPave® range which is designed to 
reduce rainfall runoff from hard or impermeable surfaces. Excess 
water filters through gaps between the pavers to the compacted 
subgrades and ultimately to the soil beneath, potentially removing 
heavy metals on the way and releasing water more slowly to 
catchments.

It achieves this through enlarged nibs on all four sides of the paver, 
creating wider than usual gaps to slow runoff and reduce the 
need for ground sumps or other localised drainage management 
practices. Runoff is then released to groundwater and/or to 
stormwater systems.

Bob is part of the SUPERHOME movement, an industry-led 
initiative to promote and normalise better quality, energy efficient 
homes that deliver between 6- and 10-Homestar ratings. Most new 
homes built to the New Zealand Building Code achieve no more 
than a 3- or 4-Homestar rating.

The home features a solar wall ventilation system which uses solar 
energy to pre-heat ventilation air, substantially reducing heating 
expenses. Slab-edge insulation and innovative hydronic underfloor 
heating also keep the home snug. A high-performance thermal 
envelope includes external wall frames that are least 140mm thick 
and provide resistance to wind and earthquake loads that far 
exceed Building Code requirements. 

Other sustainability measures in the home include a combined 
greywater and rainwater system, water-efficient fittings, 
photovoltaic solar power and energy-efficient lighting and 
electrics. Full height doorways encourage airflow inside the home, 
and the European-style UPVC window frames do not conduct heat 
or cold.

“Homestar’s independent rating proves our sustainability 
credentials,” insists Bob. “Energy efficiency, thermal comfort, a 
healthy indoor environment, sustainability and affordability should 
be basic requirements for any home.”

PROJECT 
10 Homestar Rated House (using Firth’s FlowPave)

CLIENT 
Bob Burnett - Architectural Designer

CONTRACTOR 
Kreisel Contracting

FLOWPAVE HELPS CONFIRM 10-HOMESTAR RATING

RESIDENTIAL FOCUS – PART 1
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SAW CUTS
Most conventional ground floor slabs are saw cut at between 
3 and 5m centres. The cuts are provided in an attempt to force 
the concrete to crack where the designer intends. Although 
often specified, the reason for cutting the slab is often not fully 
understood. In this article we explore this ubiquitous construction 
method by providing answers to some frequently asked questions.

WHY DO WE SAW CUT GROUND FLOOR SLABS?

As concrete dries, it shrinks. If the slab is restrained at the edges, 
or by friction along the base, tension stresses will develop in the 
concrete over time. If these exceed the tensile capacity of the 
concrete, it will crack. Tensile stresses also develop in the concrete 
due to induced bending moments created by curling of the slab. 
Joints, and a saw cut is a type of joint, are provided in an attempt 
by the designer to direct where the concrete will crack.

WHY ARE THEY NORMALLY PROVIDED AT  
3 TO 5 M CENTRES?

If a slab is unreinforced, NZS 3604 requires saw cuts be provided 
at 3m centres. For conventionally reinforced slabs, the spacing 
between saw cuts is typically limited to between 4 and 5m. Why do 
we need so many saw cuts? Calculations are sometimes performed 
evaluating the expected tensile stresses in a slab as it shrinks, 
created by friction along the base. These calculations usually 

assume only axial stresses are developed, and generally show that 
the joints can be placed considerably further apart  
than 5m. 

However, these calculations fail to consider that a slab can often 
only lose moisture from the top surface. This creates a shrinkage 
gradient that causes the slab to curl. Although the amount of 
curling might be small, the tensile stresses it develops in the slab 
are large. Unless precautions are taken to avoid slab curl, saw cuts 
in conventionally reinforced slabs should be provided at 4-5m 
centres.

SHOULD I CUT EVERY SECOND REINFORCING BAR 
CROSSING THE SAW CUT?

Saw cut joints are normally designed as tied joints located 
between free isolation joints. Shrinkage movement is expected to 
be concentrated at the free joints, and the saw cuts are provided 
to prevent unsightly random cracking between the free joints. The 
saw cuts are not expected to open up. For this common design 
situation, reinforcement crossing the saw cut should not be cut. 
The reinforcement is placed in the ground floor slab to control 
shrinkage cracking. It is normally proportioned to ensure that if the 
concrete were to crack, the reinforcement across the crack would 
not yield – therefore ensuring that the crack width remains small. 
If some of the reinforcement is cut at the location of a saw cut, the 
reinforcement might yield at this location if the concrete cracks, 
meaning that the cuts will open up more than is strictly necessary.

CCANZ STRUCTURAL ENGINEER ALISTAIR RUSSELL  

LOOKS AT HOW TO GET THE BEST OUT OF YOUR  

GROUND FLOOR SLAB BY GETTING IT TO CRACK  

WHERE YOU WANT IT TO.
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WHEN SHOULD THE CONCRETE BE CUT?

The preference would be to use an early entry saw and cut the 
slab within 6-8 hours of placement. Cutting early means the risk 
of random cracking from restrained early thermal contraction is 
reduced.

If a conventional diamond edged circular saw is used, the slab 
should be cut as soon as it is sufficiently hard to get a clean cut 
(typically within 24 hours). 

HOW DEEP AND WIDE SHOULD THE SAW CUT BE? 

A saw cut should be one-quarter the thickness of the slab, though 
this depth can be reduced if an early entry saw is used.

The width is dependent on whether the cut will be sealed 
with a flexible sealant. If the joint is not going to be sealed, a 
single pass of the saw blade is sufficient. This typically creates 
a cut approximately 5mm wide. If the joint is to be sealed, the 
practicalities of installing the sealant and the movement that is 
expected across the joint need to be considered. The more the 
expected movement, the wider the joint will need to be. To be 
effective, a debonding tape, or backing rod, is required in the joint 
to prevent the sealant from sticking to the bottom of the cut. This 
means that a practical minimum width for a sealed joint is 10mm.

CAN THE NUMBER OF SAW CUTS BE REDUCED OR 
ELIMINATED?

Yes, but you will need to explore using expansive cements or post 
tensioning.

JOINTS IN SLABS
WHAT IS AN ISOLATION JOINT?

An isolation joint is a joint where no tensile or compressive force 
can be transferred across the joint. In other words, the joint is free 
to open and close. The joint may or may not be doweled to assist 
shear transfer across the joint (more on this later).

DO I NEED EXPANSION JOINTS?

Yes. It is important to recognise that concrete expands on heating, 
and this expansion needs to be accommodated. It is not, however, 
typical for on-ground slabs to have joints that can accommodate 
expansion from day one. All joints open as shrinkage occurs, 
allowing some expansion to be accommodated. The norm would 
be to provide saw cuts and construction joints, which after some 
shrinkage can accommodate expansion of the concrete.

Concrete roads are essentially on-ground slabs that are exposed 
to the elements. The design philosophy for jointed pavements is 
as described above, and excellent performance is achieved. 

Expansion joints that allow expansion from an early age will be 
required when using expansive cements, or for elevated structures 
exposed to the elements such as bridges and upper floors of car 
parking buildings. 

HOW SHOULD I LAY OUT MY JOINTS?

Sensible layout of the 
joints will greatly reduce 
the chance of unwanted 
random cracking. Given its 
importance, the layout of 
joints should be shown on  
the drawings.

When planning the joint  
layout, first look for re-entrant  
corners. These represent stress  
raisers, and are the most common  
position for cracks to propagate from. It is almost possible to 
guarantee that a crack will form at this location so ignore them at 
your peril. Figure 1 shows a sensible layout for a re-entrant corner.

Think carefully about penetrations and box-outs. If square, these 
can create sharp re-entrant corners that trigger cracks.

SHOULD I DOWEL AN ISOLATION JOINT? 

The benefits of an isolation joint are:

• You may be able to reduce the floor thickness as load is 
transferred across the joint.

• The risk of creating a step between adjacent slabs due to 
differential warping is eliminated.

For trafficked joints, particularly when forklifts are involved, it is 
highly desirable to dowel the isolation joints.

SHOULD I ARMOUR THE EDGE OF THE JOINT?

Tied joints, such as saw cuts, are not normally armoured along 
their edge. The reinforcement that ties the joint typically prevents 
it from opening up. Sufficient durability can normally be achieved 
by the use of concrete with an appropriate compressive strength.

At isolation joints, the joint will open up as the concrete shrinks. 
Where the joint is trafficked, particularly with solid-tyred forklifts, 
it is sensible to provide some armouring to the edge of the joint. 
This is typically achieved by using angles cast into the concrete or 
by using proprietary systems that incorporate steel plates.

Shrinkage Control joints

Figure 1. Layout of saw cuts and 
re-entrant corners.
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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.

THE FABRIC FORMWORK BOOK: 
METHODS FOR BUILDING 
NEW ARCHITECTURAL AND 
STRUCTURAL FORMS IN 
CONCRETE BY MARK WEST

Concrete is the most used man-
made material in the world and is 
the fundamental physical medium 
for most of the world’s architecture 
and construction. The character of 
concrete is largely the product of the 

rigid moulds that have shaped it since its invention in antiquity. 
The advent of flexible moulds, however, marks a radical break from 
conventional practice – and conventional concrete architecture.  

ON FRANK LLOYD WRIGHT’S 
CONCRETE ADOBE: IRVING GILL, 
RUDOLPH SCHINDLER AND THE 
AMERICAN SOUTHWEST BY 
DONALD LESLIE JOHNSON

During the years 1919 into 1925 
Frank Lloyd Wright worked on four 
LA houses and a kindergarten using 
concrete blocks as the main building 
material. The construction system 
has been described as being ‘woven 
like a textile fabric’ and perceived as 

ground breaking. Many have attempted to uphold these claims 
while some thought the house-designs borrowed from old exotic 
buildings. For the first time this book brings together the views of 
those that support and deny this claim.

LIBRARY QUIZ

To go in the draw to win a copy of The Fabric 
Formwork Book: Methods for Building New 
Architectural and Structural Forms in Concrete by 
Mark West answer the following simple question:

The winning team at the 2016 ArchEngBuild 
student workshop were inspired by what 1950 
movie?

Email your answer to library@ccanz.org.nz. Entries 
close Friday 31 March 2017.

Congratulations to Phil Grey of Warren and 
Mahoney, who correctly answered the Vol 59 
Iss 1 Library Quiz to receive a copy of Concrete 
Concept: Brutalist Buildings Around the World by 
Christopher Beanland.

NEWS FROM THE 
ASSOCIATIONS

NEW ZEALAND READY MIXED  
CONCRETE ASSOCIATION

2016 AWARDS ACKNOWLEDGE EXCELLENCE

The 2016 NZRMCA Awards were presented recently at the New 
Zealand Concrete Industry Conference held at the Ellerslie Events 
Centre in Auckland. As with previous years the entries were 
outstanding and the winners exceptional.

PLANT AUDIT SCHEME SUPREME AWARD 
ATLAS CONCRETE - TAKAPUNA PLANT

In producing large quantities of concrete to a reliably high 
quality across a number of years Atlas Concrete’s Takapuna plant 
demonstrated continuing excellence in performing to NZS 3104 
Specification for Concrete Production.  The judges highlighted the 
fact that this plant had received Excellence Awards in each of the 
last five years, which is indicative of the attention to detail shown 
by the concrete production management team.

NZRMCA Honorary Life Member Maurie Hooper presents Sabina Sekerovic 
of Atlas Concrete with the 2016 Plant Audit Scheme Supreme Plant Award

TECHNICAL EXCELLENCE AWARD 
FIRTH INDUSTRIES - UNIVERSITY OF CANTERBURY 
STRUCTURAL ENGINEERING LABORATORY

The Judges noted that not only did Firth Industries’ technical 
expertise in terms of concrete mix design make a significant 
contribution to the success of the facility’s strong floor and walls, 
but their ability to work seamlessly with the main contractor across 
multiple areas of concern, including construction methodology, 
ensured a triumphant outcome for this high-profile project.

Client   University of Canterbury

Consultants  Inovo Projects Ltd
  Aurecon
  Holmes Consulting Group

Contractor Dominion Constructors Ltd
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EXTRA DISTANCE AWARD 
ALLIED CONCRETE - CURVEY BASIN  
CHAIRLIFT & REMARKABLES SKI FIELD  
BASE BUILDING

The Judges noted that in supplying 
concrete to this project (Stage 1 Tower 
Bases and Return Station / Stage 2 Ski Field 
Base Building) Allied Concrete overcame 
not just a 50km travelling distance on steep 
unsealed roads, but more significantly 
constant inclement weather.  Add to this the pressure to complete the project for the new ski 
season, and Allied clearly demonstrated total commitment.

Client   NZSki

Consultants  Aurecon
  Leitner Poma

Contractor  Arrow International

   
NEW ZEALAND CONCRETE SOCIETY (NZCS)

THUMBS UP FOR 2016 CONCRETE CONFERENCE

Plenty of accolades have followed October’s Concrete Industry Conference at the Ellerslie 
Events Centre in Auckland.

It drew more than 360 delegates – many of whom commented on the ‘strength’ of its technical 
content – and in particular the quality of the presentations.

Exhibitors, too, made the most of the event. Among the 41 trade stands were 38 companies – 
a solid showing and something of an indication of the concrete industry’s robust health.

Many of the exhibitors went to great lengths 
to showcase their expertise and technology 
– none more so than Syntech Distributors 
which collected the NZRMCA Best Trade 
Stand Award.

The Conference is always a highlight on the 
Concrete Industry’s events calendar, and it’s 
worth reiterating that it wouldn’t happen 
were it not for the enormous support we 
receive from our patrons and sponsors.

The patrons were Golden Bay Cement, 
Holcim (New Zealand) Ltd, Pacific Steel (NZ) 
Ltd and Sika (NZ) Ltd, and the sponsors Ancon Building Products, Freyssinet New Zealand Ltd, 
Opus International Consultants, RamsetReid and Technical Welding Services (1998) Ltd.

To all of you – thank you! Your support is deeply appreciated.

The University of Auckland’s Alex Shegay received the Sandy Cormack Award for his paper/
presentation – Large Scale Testing of a Reinforced Concrete Wall Designed to the Amended 
Version of NZS 3101:2006.

The judges also presented two Highly-Commended awards to Sue Freitag (Concrete 
Durability: Concrete Institute of Australia’s Recommended Practice) and Greg Durkin (Great 
Staff = Great Firms: Future Workforce Opportunities and Challenges).

Keynote speaker Joost Walraven – from the Delft University 
of Technology in the Netherlands – was especially thought-
provoking. His address – The Aging Infrastructure: A Challenge for 
Innovative Engineers – was particularly pertinent in New Zealand.

Planning has already begun for next year’s Conference. It will be 
held at Te Papa, Wellington, 12 – 14 October.

CONTACTS
New Zealand Ready Mixed 
Concrete Association
Ph (04) 499 0041
Fax (04) 499 7760
Executive Officer: Adam Leach
President: Paul Donoghue
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: Justin Bragg
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 Master Concrete 
Placers Association
Ph (027) 531 9940
Email: nzmcpa@gmail.com
Secretary: Ed Hawkes
President: Brad Robertson
www.mcpa.org.nz

Professor Joost Walraven

Alaina Pennycook and William Bettle of Syntech 
along with Paul Donoghue (NZRMCA President)
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SCAN TO WATCH


