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We find ourselves in strange times. Construction is at almost
unprecedented levels and the ‘job sheet’ remains full for the
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majority.
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Yet, we hear of businesses struggling, and in some instances

+64 4 499 8820

going-under. We are also in the uncertain position of waiting
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for policy implementation from the new Government.
Regardless of the outcome, one thing is certain – the need to innovate remains a priority.

WHAT IS INNOVATION?
Definitions abound, but in general terms ‘innovation’ can be seen as “the application of better solutions
to meet new requirements or implicit needs”.
Over recent years ‘innovation’ has evolved into ‘disruptive innovation’, and is broadly interpreted as an
“innovation that creates a new or disrupts an existing market and value network”.
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Despite being seen as an incremental innovator, the construction industry can point to its recent
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acceptance of the Industry Transformation Agenda, a BRANZ led project for collaborating, organising
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and prioritising projects to affect meaningful change; as an indication of a commitment to innovation.
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INNOVATION IN CONCRETE
Similarly, the concrete industry sometimes suffers from being seen as reluctant to innovate, primarily
because many consider concrete ‘old technology’. However, this is definitely not so.
Case-in-point are two concrete-based innovations that have the potential to disrupt the construction
and concrete industries in New Zealand and in so doing dramatically enhanced productivity. These are
3D concrete printing and ductile cementitious composite.

ISSN: 1179-9374 (online)
Disclaimer: The views expressed in
concrete are not necessarily those of the
Concrete NZ.
While the information contained in the
magazine is printed in good faith, its

3D CONCRETE PRINTING

contents are not intended to replace

As covered by Jia and Lendrum from Callaghan Innovation at the 2017 Concrete Industry Conference,

the services of professional consultants

3D printing of concrete, also known as Cementitious Additive Manufacturing (CAM), is advancing quickly

on particular projects. The Association

with a range of sample structures now in existence. The two most important concrete based printing
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technologies are fused deposition modelling (FDM) and three-dimensional printing (3DP).

for the correctness of the contents of this

While there are limitations in terms of building code coverage and the need for materials development,
the immediate future will see 3D concrete printing adopted for temporary structures and architectural

magazine, including advertisements.
© Copyright 2017 Concrete NZ

features.

DUCTILE CEMENTITIOUS COMPOSITE
As seismic structural design moves beyond ‘life safety’ towards ‘building survivability’, innovations in
damage resistant design using concrete systems have emerged, including fibre-reinforced concrete.
Termed Eco-Friendly Ductile Cementitious Composite (EDCC), the material is engineered at the
molecular scale to be strong and ductile; enhancing the earthquake resistance of a seismically
vulnerable structure when applied as a thin coating on the surfaces.

FUTURE UPTAKE
Change is inevitable. Concrete, including its constituent materials and systems, has and continues
to compete strongly with alternative building materials to design solutions that address current and
anticipated requirements.
No one can predict the future, but I’m confident that the concrete industry’s growing appetite for
innovation today will yield results that advance New Zealand’s built environment tomorrow.
Rob Gaimster
Concrete NZ, CEO
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NEWS
2016-17 CCANZ ANNUAL REPORT
The 2016-17 CCANZ Annual
Report was presented at the
2017 Annual General Meeting
held recently at the Concrete
Conference in Wellington.
Over the period covered by
the Report the concrete and
construction markets have
enjoyed a range of positive
outcomes. A nationwide
increase in ready mix production
of around to 3% followed on
from a similar increase at the

CCANZ 2016-17
ANNUAL REPORT

end of the 2015-16 year.
Reporting against the Strategic Plan, the document outlines
achievements in terms of Strategic Initiatives, Business As Usual
Initiatives and Assorted Projects.
Within the steady construction environment, the concrete industry
has come together to promote concrete as the resilient construction
material of choice for a modern New Zealand in the form of a
consolidated association - Concrete NZ.
As such, this will most likely be the final CCANZ Annual Report, which
can be downloaded from the CCANZ website - www.ccanz.org.nz

NZS 3101 AMENDMENT 3
NZS 3101:2006 Concrete
structures standard sets out
the minimum requirements
for the design of reinforced
and prestressed concrete
structures. The Standard
provides a means of designing
and verifying compliance with
the NZ Building Code.
The Canterbury earthquakes
showed that some aspects
of the current design
Standards needed updating.
The Canterbury Earthquakes
Royal Commission of Inquiry
and the Structural Engineering Society NZ (SESOC) made several
recommendations to amend NZS 3101, some of which have been

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.

implemented via Amendment 3.
Also, in March 2017, an investigation into the performance of
Statistics House following the November 2016 Kaikoura earthquake
began. Some actions specific to NZS 3101 were recommended, and
these are addressed in his Amendment; specifically the impact of
beam elongation on precast floor systems, maintaining composite

www.reseneconstruction.co.nz
0800 50 70 40

connection of the precast flooring to the in situ topping, and precast
floor support details.
NZS 3101:2006 Amendment 3 can be purchased from the NZ
Standards website – www.standards.govt.nz
VOLUME 59 ISSUE 4
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CONCRETE NZ FUTURE
PROOFING INDUSTRY
THE NEW ZEALAND CONCRETE INDUSTRY HAS COME TOGETHER TO PROMOTE CONCRETE AS THE RESILIENT
CONSTRUCTION MATERIAL OF CHOICE FOR A MODERN NEW ZEALAND.

Hon. Dr Nick Smith (former Minister for Building and Construction) flanked by Rob Gaimster (Concrete NZ CEO) and Glenda Harvey (Concrete NZ Chair).

Concrete New Zealand (NZ) was launched on 28 August 2017 at a

strong for the immediate future,” says Mr Gaimster. “New Zealand’s

Parliamentary function in Wellington hosted by Hon Dr Nick Smith,

cement production is world-class, as are our ready-mixed concrete

former Minister for Building and Construction.

and precast operators. The concrete industry is capable of meeting

“Concrete, in its many forms, is the foundation (and heart) of the

the expected rise in future demand.”

majority of residential, commercial and infrastructure construction

“The idea of a single consolidated association for the concrete

throughout New Zealand.”

industry emerged several years ago. As an industry, we want to be

“The recent earthquakes have demonstrated the benefits of
appropriately designed and built concrete structures. It is simple,
concrete is functional, resilient and sustainable. In New Zealand,

better placed to promote excellence in all things concrete, in an
efficient and effective manner that provides better value for all. I am
very pleased that we have been able to realise that vision.”

concrete is the ideal fit-for-purpose building material – it has no

Founding member organisations of Concrete NZ are the Cement

rival in modern construction,” says Concrete NZ Chief Executive Rob

& Concrete Association of New Zealand (CCANZ), the New Zealand

Gaimster.

Concrete Masonry Association (NZCMA), the New Zealand Ready

“Concrete NZ is being launched at a time of unprecedented
construction activity, with work across all sectors forecast to remain
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Mixed Concrete Association (NZRMCA), Precast New Zealand (PCNZ)
and the New Zealand Concrete Society (NZCS).

Concrete NZ aims to be a highly respected and valued association,

Through a pan-industry work programme Concrete NZ will strive to

supporting industry to position concrete as the resilient construction

improve perceptions, raise standards and promote quality through

material of choice for a modern New Zealand. This will be achieved

its consolidated voice. Areas of activity will include regulatory

through a consolidated voice that brings confidence, knowledge and

advocacy, knowledge transfer and Standards development.

leadership to members, industry and regulators.

“We are very excited about what Concrete NZ can help its members

“As a consolidated association, this new organisation speaks with

achieve in the future,” says Ms Harvey. “A key outcome of the

collective authority on behalf of its members,” says Concrete NZ

consolidation will be contributing to a resilient and prosperous

Chair Glenda Harvey. “Stakeholders within government and amongst

New Zealand.”

professional groups can now liaise with a single concrete industry
association.”

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.

Call 07 575 5410 or visit: www.demden.co.nz

Concrete solutions

VOLUME 59 ISSUE 4

concrete 5

2017 READYMIX AWARDS
OCTOBER’S CONCRETE INDUSTRY CONFERENCE SET A NEW BENCHMARK BY
ATTRACTING 371 DELEGATES, WHICH ECLIPSES THE PREVIOUS-BEST GATHERING
(368 DELEGATES) AT THE WAIRAKEI CONFERENCE IN 2014. ORGANISERS HAVE
RECEIVED EXCELLENT FEEDBACK ABOUT THIS YEAR’S EVENT, PARTICULARLY
ABOUT THE QUALITY OF THE TECHNICAL PROGRAMME.
2017 Plant Audit Scheme Supreme Award

The 2017 Best Conference Stand Award was taken home by Danely/

winners were Allied Concrete’s Tairua

Ramsetreid. Competition amongst the trade stands was fierce this

Plant and Terry’s Concrete Te Horo Plant.

year with several companies going the extra mile to display their

Quality assurance was the primary reason

products and services in an engaging manner. The judges felt that

for the establishment of the New Zealand

Danley struck the perfect balance between an intriguing display and

Ready Mixed Concrete Association and the

technical details; this was complemented by a number of proficient

development of the Plant Audit Scheme

staff on hand to answer questions.

many decades ago, and the independently
verified scheme remains vitally important.
The judging criteria for this Award
Terry Whiteman

acknowledge consistent high performance.
The 2017 winners were selected from a

group of plants that had received Excellence Awards in at least 4 of
the last 5 years. The judges highlighted the fact that these two plants
received Excellence Awards in each of the last 5 consecutive years.
They demonstrate a stead-fast attention to detail by the concrete
production team in a time when the spotlight is firmly on “quality”.
The plants are an example to all other ready mixed concrete
producers across New Zealand.

Martin Lincoln of Danely/Ramsetreid receives the Best Conference Trade Stand
Award from Association President Paul Donoghue.

ACKNOWLEDGING
EX-PRESIDENTS
THREE FORMER NEW ZEALAND CONCRETE SOCIETY PRESIDENTS HAVE RECEIVED
Alex Gray

HONORARY MEMBERSHIPS FOR THEIR OUTSTANDING CONTRIBUTIONS OVER THE YEARS.
THEY ARE ALEX GRAY, ANDREW DALLAS AND DENE COOK.
Alex was on the NZCS council from 1995 to 2013, and president from 1999 to 2000. During his tenure he was
instrumental in getting several concrete awards established. He has been avidly involved in Concrete Conferences
and has been chairman of the awards panel for several years. He currently works at Impact Project Management
where he is involved in the Wellington Airport terminal building upgrade.
Andrew was on the NZCS council from 1999 to 2008, and president from 2003 to 2004. He is still active, delivering
seminars for the society. He was instrumental in improving concrete technology and construction practice, which

Andrew Dallas

eventually lead to the creation of Conslab as a specialist concrete contracting business. He is involved in improving
industrial concrete floors in New Zealand both as the technical director of Conslab, and as a guest lecturer at
University of Auckland.
Dene has been on the NZCS council since 2007, and was president from 2009 to 2010. He is highly-respected for
his technical knowledge and advice across the concrete industry and structural engineering profession. During
his tenure at CCANZ Dene was involved in both design and construction issues affecting the concrete industry. He
took over from Prof. Bob Park as the chairman on the NZS 3101 committee. He was also involved in numerous
other standards committees, and was chairman of the Canterbury Structures Group for many years. He is currently
technical manager at Humes/Firth.

Dene Cook
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SEMINARS INCREASE
INTEREST IN SuDS
WITH AWARENESS OF SUSTAINABLE URBAN DRAINAGE SYSTEM (SuDS) APPLICATIONS
GROWING, THE CONCRETE NZ MASONRY SECTOR GROUP (NZ CONCRETE MASONRY
ASSOCIATION*) RECENTLY ORGANISED TWO SUCCESSFUL SEMINARS.
Held in Auckland and Christchurch during mid-October, the

David. “SuDS, and concrete based

seminars brought together expertise from the United Kingdom

systems such as permeable paving,

(UK), Canada and New Zealand, to cover landscape architecture,

now offer a way to manage surface

urban and environmental planning, and the engineering design and

water through attenuation and

construction of the drainage systems.

filtration akin to natural drainage

Bob Bray, a SuDS designer and landscape architect from the UK,

prior to site development.”

outlined successful permeable paving design examples, while

“Decision makers involved in urban

David Hein, a civil engineer from Canada focussed on the testing of

planning, design and construction

permeable paving and the ICPI design software.

across New Zealand should look

The international speakers were joined by Nick Vigar, from Auckland
Council, who covered permeable paving in relation to the Unitary
Plan, and Sam Blackbourne, a civil engineer with Civix Ltd, who
looked at permeable paving design examples from around Auckland.
Convenor of the Concrete NZ Masonry Sector Group David Barnard
believes that the strong level of interest shown in the seminars

seriously at SuDS as a step change
in the holistic management of
surface water that will ensure a more sustainable built environment
for or towns and cities.”
Information on SuDS applications is currently available from the
Interpave (UK) website - www.paving.org.uk/commercial/permeable.php

demonstrates that landscape architects, architects, engineers, urban

Information about the seminars, including videos of the presentations

planners and paving contractors are looking to alternative methods

and links to the featured software, can be found on the NZCMA

for controlling surface water.

(www.nzcma.org.nz) and Concrete NZ (www.concretenz.org.nz)

“As urban development increases, so to does the potential for

websites.
*Bowers
Brothers Concrete Limited, Firth Industries, Mitchell Concrete Limited, The
Block Shop New Zealand Limited and Viblock Limited.

flooding from surface water and overloaded drainage systems,” says

WIRELESS
CONCRETE
SENSORS
Monitor (early real time) development
of concrete temperature and strength
with SmartRock2TM wireless
concrete sensors.

0800 422 692 | www.canzac.com
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CONCRETE
INDUSTRY
APPRENTICE
OF THE YEAR
WILL WARA OF FORMSTRESS PRECAST IN AUCKLAND
COLLECTED THE 2017 CONCRETE INDUSTRY
APPRENTICE OF THE YEAR AWARD AT THE NEW
ZEALAND CONCRETE INDUSTRY CONFERENCE HELD
AT TE PAPA IN WELLINGTON, 12 TO 14 OCTOBER.

Always thinking of new ways to improve the working environment
and increase productivity, Will possesses a tremendous set of
technical skills and a strong work ethic that complement his friendly
rapport and approachable manner.
Recently appointed to the role of Foreman, Will is motivated by the
challenge of leading a team and seeing colleagues improve their skill
through his support. Greg Johnston of Formstress Precast says, “Will
has progressed quickly through the ranks due to his attitude and
enthusiasm.”

the mission to celebrate high achievers,” says Rob.
“The calibre of the entries in 2017 was exceptional, covering those
that work (and train) in precast concrete, placing and finishing,
concrete production and concrete construction. Judging this year
was a very challenging, but rewarding experience.
“Will shone through as a highly commendable trainee who warranted
recognition for his technical ability in precast concrete production,
as well as his enthusiasm to acquire new skills, and his exemplary
communication and leadership qualities.

Will’s BCITO training advisor, Fred Paul, is also keen to acknowledge
Will’s professional and personal talents, highlighting Will’s “excellent
leadership qualities.”
Will has finished his Building and Construction Industry Training
Organisation (BCITO) Level 2 National Certificate in Concrete Core
Skills, and is approaching the completion of his Level 3 National
Certificate in Precast Concrete.
“The Concrete Apprentice of the Year Award recognises someone
who is making a valuable contribution to their industry; it gives
them the chance to be celebrated by their peers, and also the
opportunity to be a role model to those who may be considering an
apprenticeship. Of course these achievements can’t happen without

“The Concrete Industry Apprentice of the Year award has gained
great momentum since its inception, and will be pivotal to our
industry celebrating excellence of apprentices, the importance of
trade training and the value of employer and family support.
“Those setting out on a career in construction will do well to consider
the fantastic opportunities available across the concrete industry. A
key step on this journey is to enrol in one of BCITO’s concrete-based
National Certificates.”
The award was open to all those enrolled in, or who had
recently completed, one of the following BCITO concrete based
apprenticeships:

the dedication and support of employers who train our future

•

Precast Concrete

(Level 3)

leaders,” says Warwick Quinn, Chief Executive, BCITO.

•

Concrete Production

(Level 3)

Concrete New Zealand (NZ) Chief Executive, Rob Gaimster, points

•

Product Manufacture: Pipe

(Level 3)

out that the construction industry is currently constrained by a lack

•

Product Manufacture: Masonry Product

(Level 3)

of skilled workers, and that an important mechanism to overcome

•

Construction: Sawing & Drilling

(Level 3)

this problem is for more people to enrol in a BCITO qualification.

•

Construction: Placing & Finishing

(Level 3)

“Concrete NZ and BCITO launched the Concrete Industry Apprentice

•

Concrete Construction

(Level 4)

of the Year award last year for all those enrolled in, or who have

The Concrete Industry Apprentice of the Year was made possible

recently completed, one of BCITO’s concrete apprenticeships, with
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thanks to major sponsors BCITO and Concrete NZ.

ARCHENGBUILD 2017 INSPIRING COLLABORATION
THIRTY ARCHITECTURE, ENGINEERING AND CONSTRUCTION MANAGEMENT STUDENTS, ONE BRIEF AND JUST
THREE DAYS TO DEVELOP A FICTIONAL EXPERIMENTAL VILLAGE FOR THE NEW PLYMOUTH COUNCIL.
That was the creative task facing entrants in the annual ArchEngBuild

This year’s event was sponsored by CCANZ, BRANZ, Engineered Wood

competition this year. Teams were given a fictional scenario where they

Products Association of Australasia (EWPAA), NZ Timber Design Society

had to pitch a concept design for an ‘Incremental Village’ as part of the

and Wood Processors & Manufacturers Association of NZ (WPMA).

Council’s 2030 Live+Work On The Edge economic development project.

Supporters of the event were NZ Institute of Architects (NZIA), NZ

The Incremental Village is an extension to Chilean architect Alejandro

Institute of Building (NZIOB) and Institution of Professional Engineers

Aravena’s Pritzker Prize winning concept of the incremental house.

NZ (IPENZ).

The brief for the New Plymouth Village was to incorporate the
half-built accommodation but also include working space, shared
community space and be based around an economic development
for Taranaki.
The winning team Annie Tong (University of Auckland – Architecture),
Callum Lamont (University of Auckland – Engineering) and Sanjeev
Ganda (Victoria University of Wellington – Contract Management)
created a stunning and functional Farm to Table community.
The Farm to Table village consisted of multi-storey commercial and
residential units where the focus was on the production of fresh
produce on site.
The event was originally an idea of the Cement and Concrete
Association of NZ (CCANZ), and has been supported by the Building
Research Association of NZ (BRANZ).

Sanjeev Ganda, (Victoria University of Wellington), Annie Tong, (University of
Auckland), Callum Lamont, (University of Auckland) winners of ArchEngBuild
2017 with Chelydra Percy, BRANZ CEO.
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TROMBE
WALLS CREATE
COMFORT
THE CEMENT & CONCRETE ASSOCIATION OF NZ
(CCANZ / NOW CONCRETE NZ) HAS ADDED THE
INFORMATION BULLETIN 96 (IB 96) CONCRETE AND
CONCRETE MASONRY TROMBE WALL, WHICH OUTLINES
THE BENEFITS AND FEATURE OF TROMBE WALLS, TO
ITS COLLECTION OF PUBLICATIONS.
The IB 96 is for architects, designers and those interested in
designing energy efficient homes. It covers the design and
application of Trombe walls which are passive solar building
elements that, designed correctly, provide an effective way of
conserving energy in buildings.
“Trombe walls are well suited to New Zealand conditions, where we
often experience many sunny winter days followed by cold nights,”
says Concrete NZ architect Ralf Kessel. “They are gaining in popularity
here as consumers become increasingly aware of the benefits of
sustainability to their health and well-being, and to the environment.”
A Trombe wall consists of a sun-facing, solid concrete or masonry
wall behind a glazed space. When the sun shines, energy comes
through the glass and is stored in the wall’s thermal mass. When the
sun sets or is blocked and the temperature drops, the wall releases
its heat into the room behind.
“Trombe walls are commonly used to absorb heat during winter
sunlight hours and then slowly release that heat at night, when it
is most needed,” adds Ralf. “The concept was patented as long ago
as 1881. However, it was not fully developed as an architectural
element until the 1960s, by French engineer Félix Trombe and
architect Jacques Michel.”
Trombe walls work in a similar way to a greenhouse, by trapping solar
radiation. The solar heat’s higher-energy ultraviolet radiation has a
short wavelength and this passes through glass almost unhindered.
When this radiation strikes a wall or slab, the energy is absorbed and
then re-emitted in the form of longer-wavelength infrared radiation.
The infrared radiation does not pass through glass as easily, so the
heat is trapped and builds up in the enclosed space.
“For Trombe walls to work well they are best made from high heat
capacity materials such as concrete or concrete masonry and
positioned so the sun will strike them directly, says Ralf. “They
will also absorb radiant heat more effectively if they have a dark
coloured, matte surface on their sun-facing side (there are no
specific requirements for the room-facing side).”
The most appropriate glazing to use in front of a Trombe wall
depends on the location. Clearer glass allows more short-wavelength
radiation to penetrate, which is beneficial for predominantly sunny
locations to capture as much solar heat as possible. More reflective
or non-transparent glass means that less re-emitted heat will escape
from the building and suits less sunny locations, where better
thermal insulation properties are desired.
Concrete and Concrete Masonry Trombe Wall can be downloaded from
the CCANZ website – www.ccanz.org.nz
10 concrete
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SMART WAYS TO MEASURE
CONCRETE PERFORMANCE
TO MOST PEOPLE CONCRETE DOESN’T WARRANT A SECOND LOOK ALTHOUGH WE SEE IT EVERYWHERE. IT IS
USED TO CONSTRUCT HOUSES, WAREHOUSES, HOSPITALS, SCHOOLS, APARTMENT BUILDINGS, WASTEWATER
TREATMENT PLANTS AND BRIDGES, JUST TO NAME A FEW.
It has been used for thousands of years and it is the single most

android IOS smartphone app. The

widely used building material in the world. However, as it turns out,

app draws on data stored in the

it is not as easy to work with as people would expect. ‘Don’t assume

cloud to analyse the performance

anything when it comes to concrete’ states Lance Canute, the

of the concrete.

founder of Canzac, a Christchurch based innovator, manufacturer
and supplier of new technologies for concrete construction.

The sensors have several benefits.
One major advantage is the

Once the main ingredients of concrete are mixed together (cement

optimisation of the concrete

aggregates and water) a series of chemical reactions occur and

formwork removal cycles. The

timing becomes a key factor. It can be difficult to judge when

smart sensors will provide updates on the strength and humidity

concrete reaches the desired strength and humidity.

of the concrete which can possibly lead to the formwork being

Canzac is preparing to distribute smart sensors that can be buried in
concrete. Smartrock 2 and Bluerock measure concrete strength and
relative humidity. Concrete strength is normally measured in MPA

Mr Paul Titheridge

removed earlier than anticipated. This would therefore push the
construction programme ahead and ultimately the project could be
delivered earlier, saving valuable man hours.

(Mega Pascal’s) and relative humidity (RH) is usually measured in

Typically field technicians cast test cylinders which are sent to the lab

concrete slabs which receive applied finishes.

for analysis. However, the concrete in the cylinder may not share or

Both Smartrock 2 and Bluerock sensors are tied to reinforcing steel

show all of the properties within the concrete that has been placed.

within the slab or formwork which enables wireless and continuous

This is due to variables such as temperature, weather or improper

monitoring of concrete temperature and strength. This is critical to

casting and storage. For contractors using this new sensor

achieve the design life of the concrete structure. The sensors use

technology they know in real time if their concrete has reached the

Bluetooth technology to transmit data that can be read with an

desired strength.

10

YEAR

warranty
available

JOINT
FREE SLABS
An innovative method for large areas
of slab on grade.
• Save on materials and construction cost
• Save on time and labour
• Prevent additional maintenance

0800 422 692 | www.canzac.com
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GOUGH INDUSTRIAL SOLUTIONS
PARTNERS WITH SANY
THE GOUGH GROUP HAS SIGNED AN EXCLUSIVE
DEALERSHIP AGREEMENT FOR SANY CONCRETE
EQUIPMENT IN NEW ZEALAND AND AUSTRALIA AS
PART OF THE CREATION OF A NEW BUSINESS UNIT,
GOUGH INDUSTRIAL SOLUTIONS. THIS IS PART
OF THE EVOLUTION OF GOUGH ENGINEERING TO
GOUGH INDUSTRIAL SOLUTIONS.

Ho Hogg, Business Manager – Concrete Products, said that the
creation of the new business unit and signing of the agreement was
both an exciting and natural progression for the Gough Group.
It will enable our team to offer leading-edge 360-degree solutions to
the local concrete and infrastructure industries.
“Gough Engineering was well-established as leaders in the truck
concrete mixer segment with a reputation for superior technology,
operator-friendliness, reliability, precision and safety, and this now
carries over to Gough Industrial Solutions.
“SANY shares these attributes and we’re proud to deliver and
support these solutions for the benefit of the New Zealand industry,”
said Ho Hogg.
SANY is a world-leading supplier of concrete machinery delivering
exceptional quality in performance, ease-of-operation, adaptability,
efficiency and reliability. Their range of truck-mounted concrete
pumps, trailer pumps, line pumps, placing booms, truck mixers,
batching plants and mortar pumps deliver quality and safety in
demanding environments throughout the world.
“SANY is the World No.1 concrete machinery manufacturer. Currently
it has 25 manufacturing bases and over 100 offices and 8000
suppliers worldwide. In China, SANY has established six industry
parks and has global R&D centres and manufacturing bases in the
US, Germany, India and Brazil. SANY’s products are exported to 150
countries and regions worldwide.”
Gough Industrial Solutions operates bases in Christchurch, Auckland
and Melbourne with sales and technical support available nationally.
“For the industry, this partnership between Gough Industrial
Solutions and SANY will deliver exceptional local expertise, global
technology and lifetime support and parts back-up. To this end,
we have recently welcomed two new team-members from SANY to
support product locally.
“For our customers, this new partnership will assist in maximising
productivity and profits while eliminating unnecessary cost in their
businesses long term,” he said.
Gough Industrial Solutions is a member of Gough Group, New
Zealand and Australia’s leading value-added solutions provider to
the infrastructure, mining, forestry, transport, and power system
industries. As a privately owned New Zealand business, the Gough
Group draws on a rich heritage stretching back over 80 years.
In partnership with our global supply partners and longstanding
customer relationships we’ve built a reputation for quality and

Gough Industrial Solutions business manager Ho Hogg
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AWARDS SHOWCASE
CONCRETE’S VERSATILITY
OPENED IN FEBRUARY THIS YEAR, THE MACKAYS TO PEKA PEKA (M2PP) EXPRESSWAY
NOT ONLY NABBED THE INFRASTRUCTURE AWARD BUT ALSO 2017’S HIGHEST HONOUR
– THE SUPREME CONCRETE AWARD.

14 concrete
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Judges unanimously declared the Expressway the overall winner of

The law, says Opus, is an important cornerstone of any civilized

the 27 “top-drawer” projects entered for this year’s event.

society, and this philosophy was a strong driver influencing its choice

Projects are assessed in six award categories. These are:
Architecture, Infrastructure, Residential, Landscaping, Technology

of materials. These include:
•

Concrete – it expresses solidity and provides longevity and low
maintenance

and Commercial/Industrial.
•

Glass for transparency

development and understanding of concrete and celebrate its

•

Steel for strength

appropriate use in the natural and social environment.

•

Wood for its warmth and organic relationship.

Held every two years, the Awards recognise innovation in the

SUPREME AWARD AND INFRASTRUCTURE AWARD –
THE MACKAYS TO PEKA PEKA EXPRESSWAY

“These materials were combined for the best aesthetic result and
to comply with the latest seismic requirements. A key feature of this
project was the use of Litecrete precast panels for the façade to

The Expressway’s complex geometry, the site’s high seismicity and

reduce the weight and to create a modern face portraying solidity,

its highly compressible and potentially liquefiable soils – as well as

strength and permanence.

critical urban design demands – were among the unique challenges
the build-team faced, said the judging panel.

“We were challenged to design an iconic building with the latest
technology that would create a new gateway into the existing

“This environment forced the team to push for innovative solutions

campus grounds and would also provide ample outside and inside

in design and construction of the structures along the expressway.

student circulation. Our inspiration for the project was derived

This is an outstanding achievement and all parties involved had

from the concept of creating a journey, by experiencing the building

a clear sense of purpose and a passion for delivering quality and

through a series of moments of reflection and respite.”

excellence.

The building’s superstructure is anchored with 300mm thick

“The role of concrete cannot be understated in this project and it is

standard precast panels and features Litecrete lightweight precast

showcased in all its different forms and textures for appreciation by

cladding panels, complemented by vertical sunshade vanes to

the industry and society as a whole.”

symbolise the tukutuku reed panels of a traditional meeting house;

The judges also commented on the Expressway’s special concrete
design and detailing, which further enhances the strength and
durability of its structures.

along with natural ventilation and glazed corridor walls for natural
lighting.

An Alliance comprising NZ Transport Agency, Beca Ltd, Fletcher

Commendation – St Mary of the Angels Church – Seismic
Strengthening

Construction and Higgins Group – supported by Goodmans

Built in 1922, Wellington’s St Mary of the Angel’s is considered the

Contractors and Boffa Miskell – built the Expressway.

world’s first neo-Gothic church to use reinforced concrete. It was closed

By separating local and state highway traffic, the Expressway delivers
safer and shorter trips along the Kāpiti Coast, with local and national
benefits. The project features 17 multi-span and single-span bridges,
including a new 182m crossing over the Waikanae River.

for seismic upgrading after a magnitude 6.5 earthquake in July 2013.
Concrete was used for its replacement columns, portals, arches, shear
walls, sprayed walls and ground beams.

The bridges are designed to have a consistent form – an outcome

THE TECHNOLOGY AWARD – HOLCIM CEMENT’S
IMPORT TERMINALS

achieved through the selection of similar architectural elements.

In addition to the excellence of their construction, the terminals –

These create a family of bridges that are visually appealing and flow
naturally within the landscape.

built earlier this year in Timaru – are noteworthy for introducing a
new construction technology to New Zealand, using large capacity

“The expressway,” added the judges, “demonstrated that desirable

dome storage silos.

urban design outcomes can be achieved through the effective use

This project involves an innovative pneumatic cement transfer

of concrete in a soft landscape. The structures fit seamlessly into
the local urban and rural landscape, while maintaining construction
efficiency and allowing the project to be delivered to a very high
standard.”

system, a vast cement aeration system, truck load facilities, a
flagship office and laboratory, utilities buildings, and mechanical and
electrical services.
Part of Holcim’s motivation for embarking on the $51.4 million

Commendation – Wigram-Magdala Link Bridge

project was securing its strategic future in New Zealand. Downer

Incorporating New Zealand’s first low-damage, ductile-jointed system,

and Beca (designer of the silos) were engaged to develop the broad

the bridge showcases advances in reinforced concrete technology, using

concept into a workable solution.

recent research combining accelerated bridge construction and lowdamage bridge detailing.

MONTE CRAVEN ARCHITECTURE AWARD –
UNIVERSITY OF WAIKATO LAW & MANAGEMENT
FACULTY

The turn-key project was completed – on time and within budget –
in 27 months and achieved an excellent safety and environmental
record.

Commendation – Eco-Cem
Developed by HR Cement, Eco-Cem takes advantage of New Zealand’s

Designed by Opus International Consultants, the building is the first

natural resources. The product is created by the application of simple,

permanent home for the University’s law faculty. Special features

mineral-addition technology. It has the potential to reduce the embodied

include its five-storey office tower, rooms at below-ground level, and

energy associated with concrete construction.

a ‘living lawn’ roof.
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LANDSCAPING AWARD – SKATE PARK ON NAPIER’S
MARINE PARADE
Judges felt that this project – a two-way partnership between MCL
construction and Angus McMillan Concrete (AMC) – was a compelling
addition to the social environment of the community. Featuring
a multitude of geometric features, the skate park’s construction
highlighted the versatility of concrete construction.
Commented a judge: “It’s a use of concrete to address a recreational
issue that frankly no other material could solve, and using concrete
as a device to affect societal change is unusual and refreshing.”
PMA Architectures designed the project, with specialised input from
Rich Landscapes. While AMC and MCL have worked together on
many similar projects, this park had more transitions than previous
builds and contains several large features. Many of the large pieces
were pre-formed, but flatwork was finished by hand.
MCL cleared the site to create a flat sandy surface. Pumice was
trucked in from Taupo. Concrete was supplied by Firth Awatoto with
colour by Permacolour.

The home is often used as a show home to promote residential
concrete construction to designers and clients alike, as well as
showing builders how it can be done. Concrete makes a powerful
statement, standing up to the forces of nature while still offering a
sensual series of comfortable living zones.

COMMERCIAL/INDUSTRIAL AWARD – UNIVERSITY
OF CANTERBURY STRUCTURAL ENGINEERING
LABORATORY (SEL)
The successful delivery of the SEL is notable for the large amount of
research and collaboration that the project team put into developing
bespoke solutions to the complex design presented.
A Building Information Model (BIM) was essential to identify clashes,
ensure correct placement of structural elements and allow the
proposed design to be checked for buildability.
Comprising a 500m2 concrete strong floor and a 9m-high L-shaped
reaction wall 29m long, the facility is designed to test structures up
to 12m wide and 18m long. The floor is 2m deep, with 1.6m thick
walls. Together they contain 3,607 precisely-positioned anchor

Commendation – Te Kakakura Retaining Wall

points to connect test structures.

This retaining wall – an integral part of the Waikanae Expressway –

All the anchor points required an extremely tight positional tolerance

reflects the cultural significance of the area using concrete. The judges

of +/- 2mm in the x, y and z axes. Prior to pouring the strong floor,

felt the project deserved special recognition for its visual and cultural

extensive surveying was undertaken to ensure the positional

connection to its surrounding environment.

tolerance of the couplers. This exercise was challenging as the

RESIDENTIAL AWARD AND SUPREME AWARD
COMMENDATION – 512 POINT CHEVALIER ROAD
Sited above Point Chevalier Beach, this long narrow property is
imbued with an iconic coastal character. Judges praised the striking
craftsmanship and agreed that the result was a textural, sculptured
response to an exposed location.
“The structure has been conceived and executed with passion and

thermal movement of the reinforcing steel and supporting trusses
affected the results.
Specialist concrete mixes were developed by Firth Industries to meet
the project requirements, including a “layercake solution” to the floor.
This pouring method use self-compacting, 40MPa and 65MPa
concrete, and it required continuous dewatering of the excavation in
an environmentally sensitive area adjacent the Okeover stream.

precision and showcases the very best of concrete construction.”

With a 2m deep slab, extensive reinforcing, sacrificial trusses and

Owners wanted a dynamic, three-level in-situ concrete residence

considerable challenge. The team had to design a way to get the

and briefed architectural firm Ponting Fitzgerald Ltd to design it. The
resulting 580m2 home was filmed on Grand Designs NZ, exposing
the construction methodology and residential concrete use to a vast

coupler assemblies, physically pouring the concrete proved a
concrete hose down between the top four layers of reinforcing steel,
with couplers every 400mm.

audience around New Zealand and overseas.

Working closely with Firth, a three-layer combination of concrete

Insulation panels used within the concrete form, coloured concrete

concrete pumps.

oxides, vertical rough-sawn board finishes and 8m high suspended
columns, brought new ideas to designers and clients in all sectors.
This has developed greater awareness of the potential uses of
concrete and highlighted how solid, sustainable buildings that utilise
the thermal mass can result in dynamic, memorable architecture.

16 concrete
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mixes was developed to achieve the desired strength, using three

The judges felt that this new facility was structurally very impressive
and opened the door to next generation seismic developments.
This year’s judging panel comprised: Tony van Raat (NZIA), Rob Gaimster (CCANZ),
Geoffrey Farquhar (IPENZ) and Jeff Matthews (NZCS). Jason Ingham (Department of Civil
and Environmental Engineering, University of Auckland) was the Convenor of Judges.

Your building
could be put to the
ultimate test.
So we do the same
to our steel.
At Pacific Steel, we put all our products through a rigorous testing
regime. Our dedicated laboratory has full IANZ certification and we’re
the only local manufacturer of reinforcing steel to have third party
ACRS certification. So when we say our SEISMIC® reinforcing steel is
tested to meet the AS/NZS 4671 standard, you can be sure it’s been
put to the ultimate test.

A steel bar about to be tested in one of five testing machines at our laboratory in Otahuhu.

PAC0015CCT

HARDENED CONCRETE
PERFORMANCE GUIDELINES FOR
CONSTRUCTION PROJECTS IN
NEW ZEALAND
James Mackechnie

HARDENED CONCRETE PROPERTIES ARE IMPORTANT
FOR ENSURING STRUCTURAL PERFORMANCE AND
DURABILITY OF INFRASTRUCTURE AND BUILDINGS.
Designers require a range of hardened properties are achieved
during construction including strength, dimensional stability and

•

affected by external temperature fluctuations
•

strength
•

at early ages
•

Reliably estimating the in situ strength of concrete from core
testing

•

Controlling dimensional stability of concrete and when should

•

Can tensile strength be simply inferred from compressive strength

drying shrinkage of concrete be specified
and when should tensile testing be specified

variations
Post-tensioned industrial slabs still use traditional methods of
monitoring in situ strength (field cylinders cured next to the slab
in accordance with NZS 3109:1997). Internationally strength
assessment in the field has moved to the maturity approach as per
ASTM C1074, which is more efficient and reliable.

CORE STRENGTH MEASUREMENT
The reliability of core strength testing of concrete is often
compromised by the following issues:

COMPRESSIVE STRENGTH DEVELOPMENT
Strength of concrete increases with curing time and this is quantified
by the maturity index being the product of temperature and time.
This maturity approach is used in ASTM C1074 to predict in situ
strength of concrete and has several advantages over empirical

•

Sampling done widely across the structure such that each core is a

•

Core diameters chosen of less than 100mm due to thin slabs or

snatch sample
limited clearances
•

Figure 1 show the typical relationship between maturity index and
strength.

•

Incorrect analysis and interpretation of core strengths of concrete

The most significant issue is the way laboratory testing of concrete
cores is being carried out in New Zealand. Rubber capping of the

40 MPa concrete
Concrete slab

Temperature (ºC)

Thermal
Three curing regimes

core ends is not in accordance with the standard and in some

30
750

25

Laboratory

20

500
In situ

15
0

8
16
Time (hours)

400
24

Thermal
Strength (MPa)

Core testing done without hard plaster caps or grinding of the
ends (rubber capping)

estimates and non-destructive testing such as Schmidthammer.

18 MPa

cases no capping of any type is used on sawn ends of cores. Cores
diameters are invariably less than 100mm diameter and this means
the restrained rubber capping rig does not work as intended.
Recommendations to be included in an updated version of CCANZ
IB74 include the following:
•

Core ends must be either ground or hard plastered to NZS 3112

•

Restrained rubber capping system should not be used for core

•

Cores should be tested in the as received moisture condition

Lab

10 MPa

tolerances
testing

In situ

8 MPa
400 500
750
Maturity Index at 24hr (ºC.hr)

0

1
10
100
Age of concrete (days

Figure 1: Maturity index approach for predicting strength of concrete

This maturity approach has several advantages over traditional
methods such as casting cylinders on site:

18 concrete

Correlations between maturity index and strength can be
undertaken during the pour to allow for material and mix design

hardened properties of concrete:
Measuring the strength development of concrete in the structure

Sensors near the surface allow wireless extraction of information
to be downloaded including temperature, maturity and predicted

durability. This article considers the following issues that affect

•

Thermocouples can be cast into the concrete core that is less
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•

Mode of failure must be reported to identify unusual modes of
failure

•

Any obvious voidage or lack of homogeneity must be reported

Cores cannot be tested as if they are test cylinders since there are
several key differences including diameter not been exactly 100mm,
test samples are generally extracted from the structure at a moisture

state well below saturated and compaction may be variable. Lower

in situ strains in concrete. Even laboratory testing of the free

strength ranges are particularly vulnerable to poor end preparation

shrinkage of standard prisms is subject to several material factors.

and splitting induced by the neoprene capping dilating under load.

The main material factors affecting drying shrinkage are shown in
Figure 3. Shrinkage reduces at higher water/cement ratios due to

TENSILE STRENGTH

lower paste contents while very low w/c ratios appear to reduce

Tensile strength is sometimes specified when performance cannot

drying shrinkage since a significant amount of autogenous shrinkage

concrete, the following should be considered:
•

Whether tensile splitting or flexural tensile strength testing is
appropriate (tests produce significantly different strengths – see
Figure 2)

•

What size test specimen should be used for testing (larger
dimension generally give low strength and large beams are more
vulnerable to handling damage)

•

What level of tensile strength is required and at what age should
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Large raft slabs are typically 1-2m thick and only limited drying is
possible from the top surface. As such typical drying shrinkage
laboratory shrinkage.
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Figure 3: Typical range of drying shrinkage for laboratory testing (AS 1012.13)
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Figure 2: Tensile strength types and material influences

Structural specifications concerning tensile strength will often
have supplementary requirements such using crushed aggregates
or limiting slump. These prescriptive requirements are generally
unnecessary if the tensile strength has been explicitly specified and
in some cases may adversely affect performance.

SUMMARY
The structural performance of concrete depends on good design
being converted into appropriate construction on site. To achieve
this goal designers must ensure that material properties are
achieved in practice and this can only be done when structural
specifications are practical, relevant and measureable.
This article is based on the paper Hardened Concrete Performance Guidelines for
Construction Projects in New Zealand by James Mackechnie, presented at the 2017
New Zealand Concrete Conference in Wellington. It is the third in a series.

DRYING SHRINKAGE
Drying shrinkage of concrete involves numerous material,
environmental and structural factors, which results in widely variable
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BCITO LAUNCHES
MY BOSS: LEGEND
BCITO TELL MANY STORIES ACROSS MANY MEDIA CHANNELS ABOUT YOUNG PEOPLE WHO BECOME CHAMPION
APPRENTICES; ARE HIGH ACHIEVERS IN THEIR TRADE; PEOPLE WHO’VE STRUGGLED AND THROUGH INDUSTRY
TRAINING HAVE COME OUT ON TOP OR NOW HAVE A BETTER LIFESTYLE BECAUSE OF THE BUILDING &
CONSTRUCTION INDUSTRY.
went out and asked apprentices a
simple question – ‘Why is your boss a
legend?’
They are sharing these apprentices’
stories in fifteen short films. It is
hoped that other employers watching
will be inspired to think about and
focus more on workplace culture and
training within their own businesses.
These fifteen stories are just
the beginning – on the website
apprentices and employees can
share their own stories about their
legendary bosses and BCITO will craft
those into inspiring tales of the real
legends who help support trainees
every day on the job and share them
with the wider industry.
BCITO believe that if employers
can have better relationships
But the stories BCITO haven’t shared regularly are those of the
employers of these young people, who without their boss’s
dedication and best work practices, would never have been given the
opportunities and support they have enjoyed.
At a gala event held in Wellington on Tuesday 7 November, BCITO
launched a new marketing campaign to promote ‘good bosses’
across all our trade sectors.
My Boss: Legend will inspire employers to improve their workplace
practices and behaviours in order to be like the legends they see
and read about through this campaign.
Campaign goals are:
•

with their workers by improving
their workplaces, then they may be able to curtail the number of
apprentices leaving their apprenticeship because, for example, they
don’t get on with their boss. It is also hoped that this will also make
for better work environments.
By creating a better working environment, including better working
relationships between employers and apprentices, we hope some
early withdrawals can be avoided.
Each film is unique but they all share the same theme - what it
means to be a good employer and ultimately a legendary one.
BCITO know there are some great stories out there and sharing
these stories with the rest of the industry not only singles out and

to help reduce apprentice churn in the first 18 months of training

thanks those employers but will also help showcase the nature of

by encouraging employers who train to lift their game

the people in our industry who make it what it is today.

•

inspire behavioural change to improve workforce development

•

give apprentices the opportunity to single out their boss as a
legend within the industry and to thank them

BCITO know that people are the most important part of every
business. This campaign shines a light on what employers within the
industry can do to make their workplaces a better place to work and

Do you remember someone who has inspired you? Whether it be a

grow apprentices and future industry leaders.

teacher at school, your first boss, or just someone you know in your

More tactics are planned for this ongoing campaign in 2018 and

community who has mentored and supported you – BCITO are sure
you can all think of someone. These are the types of stories they are
going to tell.

beyond. BCITO will be sharing case studies and other side-stories
in print, online, through social media channels and in their own
publications as well as in trade-specific and industry association

The first phase of the campaign is the launch of a new micro website

magazines and newsletters, such as Concrete magazine.

at mybosslegend.nz.

Go to mybosslegend.nz now to view just some of the real legends

Some employers aren’t just great, they’re legendary, so BCITO

that are our apprentices’ heroes.

20 concrete
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HOW DO YOU
BECOME A
LEGENDARY
BOSS AND
RETAIN STAFF?
THE NUMBER OF YOUNG PEOPLE IN NEW ZEALAND
COMING OUT OF SCHOOL AND LOOKING FOR WORK
IS SHRINKING. THE LEVEL OF CONSTRUCTION WORK
IN NEW ZEALAND IS AT A 40-YEAR HIGH. THESE
TWO FACTORS MEAN THAT EMPLOYERS HAVE TO
SERIOUSLY CONSIDER HOW ATTRACTIVE THEY ARE

Steve Holmes of H & H Concrete.

is involved in the success of the business - communication is key,”
says Steve.
“Construction has a reputation for being a tough work environment. I
like to think my staff feel valued. If people do something good, I make
sure I praise them. If something goes wrong, you talk it through with
them calmly - not do your nut at them. People can learn from their

TO PROSPECTIVE EMPLOYEES WHEN CAREER SEEKERS

mistakes.

HAVE SO MANY OPTIONS TO CHOOSE IN THE

“Some employers worry about losing staff when they’ve invested

CURRENT ENVIRONMENT.
However, Steve Holmes of H & H Concrete has people regularly
approach him for work. “I believe it’s because of our reputation and
the way we try to train and retain our staff,” says Steve. The culture
at H & H Concrete is backed by strong values that are explained to
newcomers and become the norm.
As a company H & H Concrete commit to:

time and money in training them. Training is important for the
individual learner and the industry. It gives people self-esteem and
makes sure we’re doing quality work. Concrete Placing is a trade
where people need skills and knowledge as well as experience – it’s
a lot harder than it looks. It gives me a sense of achievement when
I train people, even if they move on and become successful in their
own businesses.”
We asked Steve why his staff stay with his business and he told us,
“It’s the small things like buying some food for the guys after a big

•

Take pride in their work.

pour and long days. And if they want to borrow a truck to move

•

Encourage the use of new technology and up-skilling.

house during the weekend, or need to borrow a special tool or item

•

Learn from mistakes.

of machinery, for example, I let them’. It’s a mutual trust and helping

•

Strive to be the best in their field.

•

Aim for improvement in all aspects.

•

Play above the line with exceptional attitude and ethics.

Steve says, “We have guys come to us when they’ve had a hard time

thing.”

WHAT DO WE KNOW ABOUT GREAT EMPLOYERS?
•

quality work or customer satisfaction without supporting inputs,

somewhere else because they’ve heard of us and how we work.
We’ve got values, these are my values, and I encourage our team to
display those values.

such as everyday employee actions and behaviours.
•

Burgess, LinkedIn. You need to ensure that your offering is beyond
pay and job security.

to retain them – staff recruitment and turnover is expensive for a
•
•

understand them better, retain them and communicate specifically

rate themselves. “At review time we sit down and talk about what
performance reviews are a great way to show employees that you

to them.
•

individuals might think of a better way of doing things. When we
have meetings, we run through what’s happened over the last
month, what issues have arisen and how we’re going to handle them

Don’t just measure – Act – have your finger on the pulse and
engage with employees on more of a weekly basis and deal with

are not just thinking of your business but also about their future.
“We try and involve staff in the decisions day-to-day. Some

Respect -Treat employees like customers – think of how you
invest in prospective and current customers trying to find them,

Steve gives every staff member an annual review where they
they have done well and what goals they have. Goal setting and

Understand that employees work in days, not years – provide
regular feedback. Don’t wait for the annual performance review.

we can’t do our job. To retain staff, you have to treat them fairly. I
don’t ask them to do anything I wouldn’t do or haven’t done.”

Know what motivates employees – In the past, people wanted to join
a company. Today they want to follow a vision and join a team - Wade

“Once you employ someone it’s important that you do your best
business. Without us, our people don’t have a job, but without them,

Have employee first mentality – You can‘t control outputs like

smoke before fire.
•

Involvement - employees feel involved if they have the opportunity
to make suggestions and have input on work processes that affect
their job.

if they come up again. Everyone’s opinion matters so that everyone
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CONCRETE
BUSINESS
OWNER LEADS
BY EXAMPLE

pushing me. I thought it was going to be like a five-minute visit,

BRAD ROBERTSON IS THE OWNER OF BSR CONCRETE

Historically, some concrete placers and finishers haven’t put a high

IN AUCKLAND AND ON THE BOARD OF THE MASTER
CONCRETE PLACERS ASSOCIATION. HE IS ALSO ON

but we have to plan it. I go through the paperwork, put together
evidence that shows my BCITO Training Advisor my competence
levels so he can assess my abilities. Then we sit down together for a
couple of hours and get most of it done. He understands that I have
to run my business as well though.”
BCITO helps employers and experienced tradespeople gain
qualifications by ensuring all the competencies required for a
qualification are evident within existing skills and knowledge. As
part of this process, if any skills gaps exist, we can provide further
resources to assist.

value on a qualification. The reality is, it is a specialised and skilled
trade. “Our product arrives as a liquid in a concrete truck, and we get
about an hour to get it down on the ground, laid and finished then

HIS WAY TO GETTING QUALIFIED!

hand it over to the customer. When we do a high-end decorative job,

It may seem unusual for a business owner with 25 years’ experience

formwork is great. The boys all know that we are under the pump

as a concrete placer to suddenly decide that he wants to become

and have to work fast and skilfully. Not everyone can lay concrete

qualified. “Concrete placers are struggling to employ young people.

well,” says Brad. “Concrete placing and finishing is definitely a job you

If my business has something to offer like an apprenticeship, then

want to get right the first time around! It is expensive to fix if it goes

it is something extra to offer my people. If I have also completed

wrong, so it makes sense to have qualified people working with it.”

it myself, then I can guide my guys through it,” says Brad. For him,
it was a business decision. He realises that young people want
qualifications so if he offers apprenticeships, he will attract quality
people to the trade. It is also important to Brad to lead by example.

we all get great satisfaction. Achieving difficult jobs with complicated

When Brad was asked how he feels about being assessed he said,
“My attitude used to be that I didn’t need a qualification but now I
have thought about it some more and thought about the future and
the issue of employing young people, I realise you have to give them

Brad knows the type of person he looks for when employing. He

something to work towards. I knew I had to do it myself before I

says, “I fell into construction because I wasn’t very articulate at

offered this opportunity to our people.”

school. I had four uncles and my father all working in concrete. It
runs in the blood, and there are guys out there just like me. Not
everyone is going to go to University. If I can develop a training
system in my business, then guys can come in and have a pathway
into a qualification. Once they have laid concrete for a couple of
years they have their own truck and phone so why not formal
recognition of their skills?”

If you’re an employer without a formal qualification and you’re
struggling to find staff, consider leading by example. Getting formally
qualified yourself and then offering training to your people, where
the end result is a qualification, is a really positive step for your business.
If you have been working in the trade for a while, and are
interested in having your existing experience recognised

Tradespeople with the level of experience that Brad has can go

with a qualification get in touch with BCITO today on

through a process with BCITO where we recognise their existing

0800 422 486.

skills and experience. Brad says, “My BCITO Training Advisor keeps

Brad Robertson of BSR Concrete.
22 concrete
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CORINA
DRUMMOND –
AN ACCURATE
EYE FOR DETAIL
CORINA DRUMMOND HAD NO CLEAR PLAN TO GO
INTO A CONCRETE TRADE, “IT WAS SOMETHING
DIFFERENT, I SAW IT ADVERTISED, AND SO I APPLIED.”
BUSCK PRESTRESSED CONCRETE’S MANAGER DARREN
COATES SAID THEY WERE KEEN TO EMPLOY A
WOMAN AS THEY ARE DILIGENT, METHODICAL AND
CONSISTENT WHICH IS IMPORTANT IN THE PRECAST
CONCRETE TRADE. DARREN WAS CORRECT IN HIS
ASSUMPTION AND SAYS, “I CAN RELY ON CORINA
FOR ACCURACY JOBS, LIKE MEASURING. I KNOW
THAT SHE IS GOING TO GET IT RIGHT.”
While Corina had worked in the male-dominated environment of
butchery before, she had never worked in construction. She was
keen to learn in a hands-on, constantly changing environment.
Corina worked for a year before she signed into an apprenticeship.

Corina Drummond of Busck Concrete with colleagues.

“I saw Steve my foreman do the qualification so I joked he should be
my mentor, I’ve got no certificates on the wall, and I would like one,”
says Corina.
A lot of employers say they are wary of employing females because
of the reactions of other staff members. Darren Coates says, “All the
staff are told at induction that we have a female on staff and they
have to respect that. We have had no issues as we expect all staff to
respect each other.”
Corina certainly doesn’t expect to be treated differently because
she is female. She says, “If I’ve done something wrong I’ve done
something wrong and I’m treated like the boys.”
When Corina was asked what she would say to women wanting to
go into a Concrete trade her answer was simple, “It shouldn’t make
a difference if you’re male or female if you want to give it a go it
shouldn’t make any difference.”
Corina now is encouraging her son to take up a trade as she knows
what a great industry it is to work in.

STEP UP
CEMENT YOUR FUTURE

IN THE INDUSTRY WITH A
FORMAL QUALIFICATION
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.

GET STARTED TODAY
CALL 0800 4 BCITO
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SHALLOW RAFT
SLAB DEMANDS
IN-DEPTH
PLANNING
THE RECENTLY CONSTRUCTED RAFT SLAB FOUNDATION
AT THE NEW TEN-STOREY CAR PARK BUILDING
AT WELLINGTON INTERNATIONAL AIRPORT (WIAL)
REQUIRED A COLLECTIVE COMMITMENT FROM
CONTRACTOR AND CONSULTANT ACROSS PHASING,
METHODOLOGY, RISK MANAGEMENT, PLACING,
CURING AND SITE MANAGEMENT.
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BUILDING DESCRIPTION
Structural design by Opus International Consultants (Opus) and
currently under construction by the Fletcher Construction Company
(Fletchers), the ten-storey concrete moment frame structure with
buckling restrained braces (BRBs) is founded on a raft slab, with
adjoining elevated roading structure and concourse.
Originally proposed as a steel-braced frame structure, concrete was
ultimately chosen for the building due to favourable cost outcomes
in both construction and, given the near-coastline location, ongoing
maintenance.
Entailing an approximately 4050-square-metre slab, varying in
thickness from one metre to 1.5 metres, the building was split into
three superstructure zones and five raft slab zones during the
construction process.
The total quantity of concrete that was used in the construction of
the foundation was 4316 m3 along with 704 tonnes of reinforcement.
The slab also had many services running through it.

RAFT SLAB DESIGN
The foundation system for the building is a 1.0m deep raft slab with
1.5m deep perimeter thickening. The bases of the columns where the
BRBs are located were also thickened to 1.5m locally to increase shear
capacity in the raft slab. Finite element modelling of the soil structure
interaction resulted in a more efficient shallow raft slab foundation.
A concrete frame with supplemental braces and steel braced frame
systems were presented (with cost estimates) during the preliminary
design stage. Together with concrete being more durable in
adverse environmental conditions, and architectural considerations
regarding sightlines, the concrete frame option with supplemental
BRB braces was preferred.

of the pumps took into consideration the ease of getting concrete
trucks to them along with the ability of the pumps to be able to reach
the required areas of the pour without clashing with each other.
The concrete was placed in layers of up to 500mm and then vibrated
with immersion vibrators at about 300mm to 500mm centres.
As well as ensuring adequate vibration, the pour face was
continuously monitored to ensure that it remained open throughout
the pour. In some cases this meant it was necessary to apply antivap throughout the pour prior to reaching the float surface.
While night temperatures during the pours helped mitigate the risk
of “early age plastic cracking”, Wellington’s “stiff” northerly winds were
nonetheless an issue.
Therefore, anti-vap was applied as required, using a trailered mobile
industrial pressurised spray unit with a 70-metre extension hose, to
ensure that the surface did not dry out prior to final finishing.
Where some cracking does occur it is important to get to it as soon
as possible to revibrate it prior to the concrete setting to the point
where this is not possible. Final finishing is a crucial step and is
required even where there are architectural slabs going over the top
of the main slab.

CURING
The slab was water cured and insulated for seven days in order to
enhance early-age strength and reduce the likelihood of built-in
stresses.
To achieve the insulation and water curing a network of trickle hoses
through hessian cloth was used to hold the moisture before being
covered by 20mm of polystyrene that was fixed to 12mm plywood to
weight it down. There were minimal gaps in the polystyrene provided
around the locations of the trickle hoses.

PLANNING AND STAGING

The plywood was then fixed together to prevent individual sheets

With concrete supply termed as “critical” to the up to 13-hour pours,

from lifting if the wind came up, in some cases additional weight was

considerable consultation, planning and contingencies were adopted
in close consultation with Allied Concrete -- including deliberately
scheduling operations for Saturday nights.
The pours were programmed with two concrete pumps with a spare
concrete pump on standby and required a total of three concrete batching
plants supplying concrete and a number of spare concrete trucks.
This ensured that if something was to breakdown then the pour could
continue and be finished in time before driver hours ran out and
before the airport started to get busy again for Sunday morning flights.

MIX DESIGN
Given the depth of the raft slab there were concerns that the heat of
hydration during curing could lead to excessive shrinkage cracking.

added around the edges, if it was particularly windy, to prevent the
edges lifting as it was critically important to prevent the risk of the
insulation being picked up by the wind and becoming foreign object
debris (FOD) for the adjacent live airport.

ENVIRONMENTAL CONTROLS AND H&S
In addition to regular environmental considerations, noise control
was also paramount during the project given the timing of the
pours. Therefore, a specialist consultant was engaged to develop a
“Construction Noise Management Plan”, which included letter drops
to local residents and noise monitoring at properties.
Health and safety was another “vital component” given the size
of pours and that they involved numerous subcontractors and
heavy machinery, working together under night lighting, and with

Calculations were completed by Opus to show that a standard mix

heightened potential for fatigue. There was also a contingency in

design would work for this pour but needed to be controlled well.

place for situations of unexpected excess wind.

However, Fletchers opted to mitigate risks further and provide a
reasonable margin by using a fly ash mix.

PLACING AND FINISHING

SUCCESSFUL OUTCOME
The early engagement and teamwork between the contractor and
consultant design team to tailor the solutions for the raft slab

A varied placing plan was employed to ensure the smallest

was important and contributed to the overall success of these

practicable open face was able to be maintained throughout the

challenging concrete pours.

duration of each pour.

This article is based on the paper Wellington International Airport Multi-Storey
Carpark – Concrete Raft Slab Construction by A. Davidson, C. Ashby, C. Sutherland
and R. Taggart presented at the 2017 NZ Concrete Industry Conference in Wellington.

The pumping rate was targeted at 100 cubic metres per hour to be able
to achieve this. To allow this to happen effectively, the planned location
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INNOVATIVE TECHNIQUES
MINIMISE IMPACTS AND COST
AN INNOVATIVE SEISMIC STRENGTHENING SYSTEM DEVELOPED FOR THE CENTURY-OLD TEXTILE CENTRE
BUILDING IN PARNELL HAS IMPROVED THE STRUCTURE’S SEISMIC PERFORMANCE FROM <30% NBS TO AT LEAST
67% NBS, ALL WITHOUT IMPACTING THE APPEARANCE OF THE HISTORIC LANDMARK.
PRELIMINARY DESIGN SCHEME

The Unreinforced Masonry (URM) piers were dry-cored to avoid the

During the early stages of the project, the contractors, engineers

risk of slurry escaping into tenant’s spaces through existing voids and

and architects considered the preliminary design and collaborated
to develop an optimised strengthening solution that eliminated
externally-bonded steelwork and site welding, thus simplifying

cracks. Instead, compressed air was used to keep the drilling barrels
cool. Industrial vacuums were used to capture all the dust and debris.
Where drilling was required through concrete, water was introduced

the construction and resulting in significant cost reductions and a

as cracks were less likely and the slurry could be controlled.

strengthening system that did not impact the external appearance of

The drilling activity involved noisy works which included some 250m

the building.

of vertical drilling for the PT bars. The works were conducted with

FINAL DESIGN SCHEME
Significant design development and revision was required during
construction due to unexpected existing features uncovered during
construction.

the tenants still occupying the building, and the proximity to nearby
residential areas eliminated the possibility of conducting these works
at night.
After the drilling activity was complete, each hole was inspected with
CCTV before the PT bars were installed from the parapet level.

Pier Strengthening

The base of the PT bars was grouted over a bond length within the

A prime example of the level of planning, collaboration and precision

foundation to provide a dead-end anchorage. The bond length was

in execution deployed by the project team can be found in the

designed using a similar design philosophy to a ground anchor system.

strengthening work undertaken on the building’s piers. Each of
these had a 66mm-diameter vertical hole precisely drilled through
its centre into which Macalloy Post-Tensioning bars (PT bars) were
inserted to induce compressive force.
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At parapet level, concrete anchor blocks were cast in-situ to
distribute the PT loads. The bars were then stressed and grouted
over the full height.

Installation of NSM FRP

Wet-lay FRP anchor blocks

Parapet with strengthening works completed

Spandrel Strengthening

The FRP strips were typically continuous along the spandrels on

Having eliminated the externally-bonded steel work from the

the face of the building. A unidirectional, woven carbon fibre fabric

preliminary design for the pier strengthening, the project team also

system (SikaWrap Hex 103C) was used as the wet-lay FRP system in

developed an alternative means of eliminating the externally-bonded

these locations.

steel work from the spandrels.

Areas with surface-bonded FRP were recessed before the FRP was

State-of-the-art design procedures developed at the University of

applied and then plastered and painted. Some 135m2 of wet-lay FRP

Auckland for the improvement of URM were used to design and size

was applied to these spandrels.

the Fibre-Reinforced Polymer (FRP) strips for each spandrel. The FRP

A key design consideration was debonding of the FRP due to local

strips were completely hidden from the external façade after the
reinstatement of plaster and paint.
The quantity and type of FRP applied to each spandrel was varied
depending on the specific demand determined by the analysis of
the structure. The spandrel FRP was also tailored to accommodate

failure within the substrate. Consequently, an anchorage system was
designed to ensure the effective development length of the FRP in
the spandrel spans near the termination points of each FRP strip.

Parapet Strengthening

various architectural building features that were to be retained.

A total of 44 piers were strengthened at the parapet level, in a

Strengthening with NSM FRP

and installation of 3m-long PT bars from the top of the piers

Two different types of FRP system were employed to strengthen the

using a similar method to that employed for the full-height pier

solution that utilised FRP strengthening of the capping beam

spandrels at the Textile Centre. Reinforced concrete spandrels were

strengthening.

strengthened using a surface-bonded wet-lay FRP system consisting

The PT bars were grouted before both NSM and wet-lay FRP systems

of unidirectional, woven carbon fibre fabric from Sika’s SikaWrap
Hex range. Masonry spandrels were strengthened using nearsurface-mounted (NSM) precured carbon fibre laminates from Sika’s
Carbodur range.
The NSM method involved epoxy-bonding thin FRP strips into slots
cut into the spandrels, the FRP strips were typically 50-80mm wide,
1.2-1.4mm thick and installed in 120mm-deep slots – 950m of
NSM was installed in the spandrels, and all of the slot cutting was
completed in the short noisy works windows.

were applied along the top of the parapet. The FRP provided both
flexural and shear reinforcement to the parapet cap and created a
reinforced capping beam spanning between the piers.
Flexural strength was provided in most locations by NSM precured
FRP plates similar to those used in spandrel strengthening. In the
remaining locations where the parapet cap contained reinforcement,
wet-lay technique was implemented with FRP fibres running parallel
to the parapet. Wet-lay glass fibre FRP from the Sikawrap range was
applied with fibres running perpendicular to the parapet to provide

One of the advantages of NSM FRP is its low weight, making it easy to

shear reinforcement.

transport and handle on site. Once the slots were cut and prepared,

The FRP system developed at the parapet cap varied significantly

the epoxy was injected to the back of the slots and then the FRP
laminates were inserted by hand into the slots and ensuring a good
bond was achieved.
The epoxy adhesive was trowelled flush with the surface. Once the

around the building with a variety of different dimensions and
shapes. Some 500m of NSM and 750m2 of wet-lay FRP was applied
on the parapets along with 132m of PT.

epoxy had cured, the surface was sanded and coated with a thin

OBJECTIVES ACHIEVED

plaster layer, before being painted. Once completed, the spandrels

Innovative seismic strengthening techniques adopted in design and

displayed no visible sign of the strengthening works. All work on the

construction generated a solution that resulted in improvements to

spandrels was conducted from the fixed scaffold without the need

the quality, efficiency, safety and economy of the project. The project

for craneage.

posed minimal disruption to stakeholders during the works and did

Strengthening with Wet-Lay Carbon FRP
With a large proportion of spandrels on the western elevation of the
building being constructed of reinforced concrete and therefore not
able to have slots cut for the NSM, a surface-bonded wet-lay FRP
system was utilised to provide strengthening instead.

not alter the exterior appearance of the building, which was a key
architectural objective for this important historic building.
This article is based on the paper The Textile Centre Seismic Strengthening – Innovative
Techniques to Minimise the Impacts on an Historic Structure by N. Ranjit, R. Rogers,
O. Smith and S. Khatiwada presented at the 2017 NZ Concrete Industry Conference in
Wellington.
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PLAYING WITH CONCRETE
CASTOS AND LEGO TOYS BOTH APPEARED IN 1947. LEGO SNAP TOGETHER BRICKS NEVER MADE IT ON TO A
CONSTRUCTION SITE, BUT WERE A SUCCESS, WHEREAS CASTOS, WHICH GAVE A REALISTIC VERSION OF HOW TO
MAKE MINIATURE BUILDINGS IN CONCRETE, FLOPPED.
Lego remains a mainstay of birthday and Christmas wish lists. The

NOTCHED LOGS

question is, ‘what does it teach children about building?’ The answer

In 1916 John Wright filed a patent for the wooden building toy

is, ‘not a lot!’

Lincoln Logs. Able to make miniature log cabins from interlocking
notched wooden “logs”, the components gave a realistic, stable

The interlocking bricks of Lego are only held together by the
friction fit. Also, being plastic, Lego lacks the weight that used to
be associated with traditional stacking bricks. These old-fashioned
toys taught about the role of gravity in making structures, and
the usefulness of the pyramid. This raises the issue of whether
experiencing how the world is put together through play (in

structure akin to a pioneer log cabin. The popularity of the toy
was probably more related to playing ‘Cowboys and Indians’, with
competing variations sold to market based on a romantic connection
to real and fictional historical figures.

miniature) is a vital skill for modern children – a skill encapsulated by

BRICKPLAYER

Castos.

Manufactured by J. W. Spears and Sons in 1936iv, Brickplayer had all
the fun of building in brick but with a recyclable twist. Using flour,

STACKING BRICKS

chalk and water paste, the three-standard sized ceramic bricks

In addition to teaching about gravity and how mass stabilises a
structure, stacking blocks show that if you want to build tall having a

could be built up in stretcher bond, but soaking the walls released
the bricks for reuse. Although advertised as “Build the real way -

good foundation is essential.

with real bricks and mortar”, not all real buildings would have been

In 1693 the philosopher John Locke suggested that learning might

and toothpastev.

best be done through play, and that children could learn their
alphabet from having dice (wooden blocks) with letters on each sidei.
This appreciation of the educational value of wooden blocks was
echoed throughout the centuries including by the architect Frank
Lloyd Wright, who claimed that such toys influenced his craft .
ii

constructed using improvised mortar made of porridge, glacé icing,

CASTOS
If building in miniature bricks and mortar seems both a fiddly and
potentially messy toy, building in miniature reinforced concrete
is even more so. Appearing in 1947 Castos was a toy that sought

At the end of the 19th century blocks of artificial stone appeared

world peace through concrete, by providing examples of “the

that were more like building in the ‘real thing’. In 1880 Friedrich

finest specimens [of architecture] known to ancient and modern

Richter introduced his Anker-Steinbaukasten in Germany, which

civilisation.”vi

were extendable, heavier and more stable than a wooden block of
corresponding size. Richter’s blocks were marketed worldwide, but
World War I saw the English equivalent, Lott’s Bricks, appear in toy
shops .
iii

price on a locally sourced set, the cost was £4/15/6, which was big
money for a toy in 1947. This is NZ$383 by today’s money; equivalent
to buying a large Lego set.

Despite the wealth of buildings that can be made with stacking
blocks, many other construction toys tried to imitate not just the
finished building but the building process.
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The big problem with in-situ concrete construction, whether at
home or on the building site, is that you make your building three

times - 1) You start by building a life-size hollow wooden model of
your building, 2) this formwork is then filled with reinforcing steel,
3) and then with concrete. Once the concrete has cured properly,
the wooden mould is removed. Castos reproduced the laborious
process in miniature.
The set contained many beautifully clear plans, whimsically coloured,
and an acetate sheet to go over them so they were not ruined during
the casting. A little bowl was supplied for mixing before pouring.
The Castos builder then made the moulds by nailing shaped pieces
of wood on the fibreboard back of the aluminium box lid.
The Castos builder is always a “he”. Girls are encouraged to play
a part, at least at the stage of painting the finished concrete
models when “he may have the enthusiastic help of sister or
mother.”vii Having made his moulds he adds reinforcement, pours
the “concrete” to form the pieces, and then, when set, glues them
together into a building.

CASTOS BUILDINGS
The coloured plans that came with Castos were nothing if not
eclectic. They consisted of a signal box, a railway bridge, a concrete
canopy, a hydroelectric dam, and a historic stone church and bridge.
The modernist concrete signal box is in the tradition of those found
across the UK, and closer to home, in Petone.

CASTOS AND PLAY
Castos was about teaching the child to be an engineer not a
concrete worker. It must have taught patience in going from plan
to finished and painted structure (unless you could rope in Mum to
do the latter), as the rewards of seeing the finished structure were a
long way from what could be achieved with stacking bricks.
Castos was keen to reinforce the value of the engineering training
the child would receive. The back of the set’s instruction book
offers endorsements from ‘Leading Authorities’ comprising a
‘Government Architect’ who enthuses over how a child will develop
his “appreciation of good proportion” while “enjoying every minute of
the process”; and a ‘Museum Curator’ who points out how “reading,
making, art, architecture, handiwork and history are all involved” in
playing with Castos.
The fate of Castos raises a paradox. Here was a toy that taught how
concrete worked but that was dramatically unsuccessful as a play
thing. At the same time, we live in a built environment dominated
by concrete. Given the success of plastic Lego, perhaps at least the
future built environment will not be a plastic one.
This article is based on the paper Playing with Concrete by Brenda Vale and Robert
Vale of Victoria University of Wellington presented at the 2017 NZ Concrete Industry
Conference in Wellington.

The concrete canopies have a Nervi-like appearance, but are also

i	Locke, J. (1693). Some thoughts concerning education, available at http://
thefederalistpapers.integratedmarket.netdna-cdn.com/wp-content uploads/2012/12/
John-Locke-Thoughts-Concerning-Education.pdf, accessed 7 July 2017

reminiscent of those of the Chessington Branch in south London,

ii	Wright, F. L. (1957). A testament. New York: Horizon Press

which opened in 1938. Plans are also provided for a model of the
original Monk Wearmouth Church in Tyne and Wear, founded in 665,
and the 1272 stone Monnow Bridge in Monmouth. Essentially, this
was teaching that concrete was a replacement for stone in the brave

iii	Brown, K. D. (2007). Factory of dreams. Lancaster: Crucible Books
iv	Meesam, D. (2017). History of brickplayer model kits, available at http://www.
brickplayer.co.uk/History, accessed 10 July 2017
v	Brighton Toy and Model Museum. (2016). Category: brickplayer, available at http://
www.brightontoymuseum.co.uk/index/Category:Brickplayer, accessed 10 July 2017

new modern world.

vi	Architoys. (n.d.) Castos. available at http://www.architoys.net/toys/toylist1.html,
accessed 7 July 2017

In many ways Castos represents the hidden nature of concrete in

vii	Castos. (1947?). Basic building yard. Hadley, Salop: Castos Ltd

the construction industry, especially in England. Although concrete
is ubiquitous, few early Modernist buildings celebrate it as a material.
In Britain the white cubic forms of Modernism were usually rendered
brick walls that needed regular painting to achieve the Modern look.
Castos could be seen as entirely rational in its approach, as there is
no reason a concrete house has to look Modern.
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CONCRETE NZ LIBRARY
LISTED BELOW IS A SMALL SELECTION OF RECENTLY
ACQUIRED MATERIAL BY THE CONCRETE NZ LIBRARY.
EMAIL LIBRARY@CONCRETENZ.ORG.NZ TO BORROW.

Concrete is composed of a range of materials and by including
additional chemicals concrete’s performance can be extended.
Initially the designer must address the environment into which
the concrete is introduced. An area of concern is where the
design team is not able to access expertise of other disciplines
and then may readjust their existing parameters on a predictive
rather than a scientific basis. To help increase access to a range of

THE WORLD RECAST: 70
BUILDINGS FROM 70 YEARS
OF CONCRETE QUARTERLY BY
NICK JONES

experiences, this book also covers areas such as recognising severe

This title celebrates Concrete Quarterly’s

GLASSFIBRE REINFORCED
CONCRETE: PRINCIPLES,
PRODUCTION, PROPERTIES
AND APPLICATIONS BY PETER
J.M. BARTOS

environments, construction materials failures with concrete in
extreme environments, high cycle fatigue of concrete structures in
harsh environments.

coverage of a pivotal era in architecture,
focusing on 70 buildings from the
magazine’s 70-year history. It charts
the genesis of some of the modern
world’s greatest monuments and its

Glassfibre reinforced concrete (GRC)

boldest ideas, from the ethereal beauty

is the most complex material widely

of Ove Arup’s Brynmawr Rubber Factory to the sleek modernism of

used in current construction practice.

the Pirelli Tower, the fairy-tale churches of Gottfried Böhm and the

It is an unusual composite, in which

digitally enhanced imagination of Zaha Hadid.

both the matrix and the reinforcement

Plentiful and cheap, but also bold and undeniably modern, concrete

themselves are composites.

suited the spirit of the post-war period perfectly. It was the obvious
means of building the power stations and factories that would be
the engines of economic recovery. But it was also the choice of
a generation of designers keen to express themselves through
radically new architectural forms and types of structure.

This book provides guidance on the
properties, its specification, testing and the latest methods for
efficient production. Detailed information is presented about the
unique aspects of the internal structure and fracture mechanisms
of GRC and how the latest advances in nanotechnology are leading

The World Recast reflects on the significance of concrete within

towards a fuller understanding of the rational design of GRC and the

modernism and other architectural movements. It also expands

potential for further improvement of properties beyond those used

the conversation into the present day, offering crucial insight into

in contemporary construction practice.

concrete’s comeback within today’s architecture, as well as its recent
popularity in contemporary culture at large.

GRC is already firmly established as the high-tech material of choice
for architects and designers and recent decades have witnessed a

CONCRETE IN EXTREME
ENVIRONMENTS BY JOHN
BULL AND XIANGMING ZHOU

rapid increase in production of GRC world-wide. However, to provide

Contemporary events have shown

complex historic facades.

that buildings designed to modern

the full picture and encompass the most recent developments in
GRC and how it can be exploited in major projects, a substantial part
of the book is made up of case studies, such as the reconstruction of

day codes need to be able to resist
accidental extreme actions such as
impact, explosions, weather, chemical
and seismic events. This is one of the
reasons for the present reviewing of

LIBRARY QUIZ
To go in the draw to win a copy of The World Recast:
70 Buildings From 70 Years Of Concrete Quarterly by

the Eurocodes used to design concrete

Nick Jones answer the following question:

structures.

What precast concrete company does Will Wara, the

The definition of the use of concrete used in extreme environments

2017 Concrete Industry Apprentice of the Year, work for?

is difficult, but extreme events are usually defined as those rare

Email your answer to library@concretenz.org.nz.

events which occur at the extreme ends of the statistical distribution
in a particular situation. Often the clients who order the concrete
structures are unable to determine the extremes of environments
the concrete will encounter and rely on the designers and

Entries close Friday 23 February 2018.
Congratulations to Peter Dokes of Concrete Systems,
who correctly answered the Vol 59 Iss 3 Library Quiz

construction companies to be able to predict the service conditions.

to receive a copy of Social Housing: Definition and

Consequently, for the professionals who have an interest in the

Bachelor.

design, manufacture and constructional use of concrete in extreme
environments this book will be extremely useful as it describes
actual experiences of concrete at the extreme limits of the unusual
environments.
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Design Exemptions by Paul Karakusevic and Abigail

TEXTILE REINFORCED CONCRETE BY ALVA PELED,
ARNON BENTUR AND BARZIN MOBASHER

CONTACTS

Textile Reinforced Concrete (TRC) has emerged in recent years as an
attractive new high-performance cement-based composite. Textiles
can significantly improve the mechanical behaviour of cement matrices
under static and dynamic conditions, and give superior tensile
strength, toughness, ductility, energy absorption and protection against
environmental degrading influences.
Flexibility with fabric production methods enables the control of fabric
and yarn geometry. This, along with the ability to incorporate into the
fabric a range of yarns of different types and performances, as well as
cement matrix modifications, enables design of the composite to a wide
range of needs.

Concrete NZ Readymix
Sector Group / NZ Ready Mixed
Concrete Association
Ph (04) 499 0041
Fax (04) 499 7760
Executive Officer: Adam Leach
President: Paul Donoghue
www.nzrmca.org.nz

The book is intended to provide a comprehensive treatment of TRC, covering the fundamentals of
the composite material itself and the principles governing its performance on a macro-scale as a
component in a structure.
It provides in-depth treatment of the fabric, methods for production of the composite, the micromechanics with special attention to the role of bonding and microstructure, behaviour under static and
dynamic loading, sustainability, design, and the applications of TRC composites.

CONCRETE SURFACE ENGINEERING BY BENOIT
BISSONNETTE, LUC COURARD AND ANDRZEJ
GARBACZ

Concrete NZ Masonry
Sector Group / NZ Concrete
Masonry Association
Ph (04) 499 8820
Fax (04) 499 7760
Executive Officer: David Barnard
President: Dene Cook
www.nzcma.org.nz

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.
Surface engineering, which has evolved from the world of metallurgy,
addresses all surface-related considerations, notably adhesion. It
provides a fundamental understanding of what will make the contact
between two materials effective or not, allowing for interactions of

Concrete NZ Precast
Sector Group / Precast NZ
Ph (09) 638 9416
Fax (09) 638 9407
Executive Director: Rod Fulford
President: Justin Bragg
www.precastnz.org.nz

variable intensity. It also comes with a variety of scientific tools for characterizing the quality of the
substrate, the properties of the new material layer and their interface. In the case of concrete surface
treatment, this is especially important for achieving lasting results.
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 on the following topics:
•

Surface engineering principles applied to concrete

•

Methods and techniques for assessing concrete surface characteristics

•

Fundamentals of adhesion between concrete and surface repairs/treatments

•

Compatibility requirements for concrete surface repairs/treatments

•

Review of surface preparation techniques available for concrete

•

Achievement and appraisal of bond between existing concrete and surface repairs/treatments
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CARBON-NEUTRAL ARCHITECTURAL DESIGN BY
PABLO LA ROCHE
The energy used to operate buildings is one of the most significant
sources of greenhouse gas emissions. While it is possible to reduce
emissions through climate-responsive design, many architects are not
trained to do this. Filling an urgent need for a design reference in this
emerging field, this book describes how to reduce building-related
greenhouse gas emissions through appropriate design techniques.
It presents strategies to achieve CO2 reductions, with an emphasis
on control of energy flows through the building envelope and passive
heating and cooling strategies. This new, revised edition is updated
throughout, and includes a new chapter on building simulations.
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