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When a construction project is undertaken, the principals should be free to choose the most
suitable building materials. Selection should be based on quality, cost, aesthetic and general fit-for-
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They should not be strongly persuaded to use a material that is not necessarily the best fit for the
job. Yet this is exactly what the Labour Party’s Forestry policy will do.
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The policy states that there will be a shift in government procurement to a much stronger
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orientation towards building in wood. The policy includes requirements that:
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all government-funded project proposals for new buildings up to 10 storeys high shall require a
build-in-wood option at the initial concept / request-for-proposals stage (with indicative sketches
and price estimates)

•

when [Government is] a tenant of the private sector, give preference to new buildings that are
constructed out of wood.

While forestry plays an important role in helping to achieve New Zealand’s emissions target, and
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wood can enhance our built environment, that does not mean wood is the best material for every
construction project.
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There will be unintended consequences of the pro-wood policy, and if implemented it would create

Disclaimer: The views expressed in concrete

instances where the Government’s building programme (including KiwiBuild) is disadvantaged by
excluding safer, more cost efficient, and more durable material options.
Furthermore, the policy would create a commercial advantage for one construction material
over others.

are not necessarily those of the Concrete NZ.
While the information contained in the
magazine is printed in good faith, its contents
are not intended to replace the services
of professional consultants on particular

Materials should be selected on their own merits. This is in the public interest. It is entirely wrong
to mandate that construction decision makers must consider wood as a structural option. Such
arbitrary preferential treatment of one industry over another will lead to perverse outcomes.
There are many examples of the fire risk posed by multi-storey timber construction. Having to rely
solely on sprinkler systems alone to provide fire safety rather than on both the inherent fire-resistant

projects. The Association accepts no legal
responsibility of any kind for the correctness
of the contents of this magazine, including
advertisements.
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qualities of construction materials such as concrete and sprinklers, puts lives at risk.
We are still grappling with the aftermath of the leaky building crisis and currently spending millions
of dollars repairing damaged homes, schools and apartment buildings.
Building environment rating tools, such as Green Star, have gained acceptance over recent years,
and offer an objective assessment of the benefits of construction materials.
In addition, the policy does a huge dis-service to the hardworking men and women in the cement
and concrete industries. Favouring a single construction material during the design phase of a
government building could seriously impact on their livelihoods and jobs.
Resilient infrastructure and housing are central to ensuring the economic success and welfare
of all New Zealanders. Builders, architects, engineers, planners and their clients should not feel
constrained when choosing the best building material for a construction project.
With construction activity forecast to remain buoyant, the Government must not play favourites. It
should operate in the public interest and ensure that the safety, cost and long-term sustainability of
New Zealand’s buildings and infrastructure under-pin decision making.
Rob Gaimster
Concrete NZ, CEO
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NEWS
CONCRETE NZ WELCOMES
NEW STAFF
At the beginning of 2018 Concrete NZ welcomed to the team Dr James
Mackechnie as Education, Training and Research Manager, along with
Dr Enrique del Rey Castillo as Structural Engineering Fellow.
James started in construction
working on a tunnel, being
involved in the concrete
batching and pumping. This
was followed by five years
working as a structural
engineer in Zimbabwe and
South Africa before specialising
in concrete technology with
a PhD from the University of
Cape Town. As a post-doctoral
researcher, James was
involved in condition surveys
of infrastructure as well as
James Mackechnie

research on durability and
repair of concrete structures.

He moved to New Zealand in 2001 and spent seven years at the
University of Canterbury as CCANZ Fellow/Senior Lecturer involved
in a wide range of teaching and research. James moved to Allied
Concrete where he was South Island plant engineer for close to ten
years before joining Concrete NZ. James is also an Adjunct Senior
Fellow at the University of Canterbury where his office is based.
James has a passion for teaching, and is keen to help inspire others
to achieve a deeper understanding of concrete’s potential.

Enrique obtained a Master
of Engineering in structural
engineering at the Polytechnic

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.

University of Madrid in Spain,
his home town. He then
joined the Structural Analysis
of Historical Construction’s
(SAHC) Master programme
to develop his knowledge of
advanced structural design,
seismic actions and the
behaviour of existing heritage
buildings.
Enrique del Ray Castillo

This Masters is co-jointly

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.

taught at two universities

in Europe, which saw him study in both the Czech Republic
and Portugal. Enrique’s research experience motivated him to
enrol at the University of Auckland to complete a PhD in seismic
strengthening of concrete structures with Fibre Reinforced Polymers
(FRP). He is now a lecturer at the University of Auckland, while
holding the Concrete NZ Structural Engineering Fellow role. Enrique

www.reseneconstruction.co.nz
0800 50 70 40

is dedicated to preparing the next generation of engineers to excel
in reinforced concrete design and to further enhance the industry’s
knowledge and use of reinforced concrete.
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THE 2018 CONCRETE NZ
INDUSTRY CONFERENCE
THIS YEAR’S CONCRETE NZ INDUSTRY CONFERENCE AT THE CLAUDELANDS EVENT
CENTRE IN HAMILTON (11 – 13 OCTOBER) HAS ATTRACTED AN EXTRAORDINARILY DIVERSE RANGE
OF PRESENTATIONS.

The planning team has reviewed the abstracts and, broadly, the
topics fall across research, concrete construction projects and
associated technologies, design trends, construction, materials,
methodologies and standards updates.
Complementing the programme are our two keynote speakers,
confirmed as Professors Campbell Middleton (Cambridge
University) and Michael Thomas (University of New Brunswick).
They bring a wealth of experience in infrastructure engineering
and concrete durability.
An expected 350 delegates will be attending, in addition to a host
of exhibitors that have already reserved their stands.
This year’s conference also marks a significant milestone – it’s being
held under the unified banner of Concrete NZ the first time.
Proceedings commence on Thursday afternoon and conclude at
midday Saturday, with the formal conference dinner and Awards
being held on the Friday night. As always, the event provides
extensive networking opportunities for delegates, and Hamilton –
and the immediate surrounding area – is home to plenty of facilities
for social outings. Delegates are encouraged to bring partners.
The conference incorporates Concrete NZ, Concrete NZ – Masonry,
Concrete NZ – Learned Society, Concrete NZ – Readymix and
Concrete NZ – Precast. This combination is regarded as the optimum
format for presenting the most interesting and varied programme
for all sectors of the industry.

TRADE EXHIBITS
A major influencer in the decision to return to the Claudelands
venue this year is it’s suitability for trade exhibits. It is an excellent
facility for displaying heavy equipment and conducting live
demonstrations. These are always hugely popular.
Interestingly, the number of exhibitors continues to grow every year,
and the event is always useful for establishing contacts and new leads.
Note that exhibitor space is filling up fast. The four patron spots have
been sold, though there are still a few sponsor spots available.
To secure sponsor/exhibitor space, please contact the Conference
Secretary on (09) 536 5410 or email: learnedsociety@connectnz.org.nz
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UPCOMING SEMINARS
A BROAD RANGE OF SEMINARS IS BEING PREPARED FOR THE REMAINDER OF 2018
AND EARLY 2019. THESE FOLLOW THE PARTICULARLY SUCCESSFUL DISPLACEMENTBASED SEISMIC DESIGN ASSESSMENT SEMINARS HELD IN MARCH.
the presenters – Tim Sullivan (University of Canterbury) and Didier

RED BOOK SHEAR WALLS SERIES
(TENTATIVE DATE – SEPTEMBER/OCTOBER 2018)

Pettinga (Holmes Consulting).

A very topical seminar now that NZS 3101 is complete and operating.

The Learned Society extends warm thanks and appreciation to

Firm dates/venues for the upcoming seminars will be communicated

Attendees will receive a copy of the chapter for the Red Book. It will

as soon as they are finalised, but the proposed schedule is as follows:

be presented by Alistair Russell (Holmes Consulting) and Nic Brooke

PT DESIGN & CONSTRUCTION
(30 MAY - 1 JUNE 2018)

chapter development.

(Compusoft), both of whom were involved in the Red Book Wall

A two-day workshop (with an optional third day which will be
more ‘hands-on’), this seminar will be held at Auckland’s Ellerslie
Function Centre, and presenters include Juan Maier – the Head of
Business Development at Switzerland’s BBR VT International. The
workshop focuses on the application of post-tensioning and flat slab
construction in high seismic risk regions.

FRP SEMINAR
(TENTATIVE DATE – FIRST WEEK OF JULY 2018)
Arranged in partnership with fib, this seminar features a number
of European presenters – all international experts in the design
and application of advanced composite materials such as fibrereinforced polymer (FRP) and textile-reinforced mortar. The course
trains participants to consider, design and apply advanced composite
materials in a systematic way and, in particular, is geared to using FRP
for strengthening and/or seismic retrofitting of existing structures.

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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REWARDING
COMMUNITY
CONCRETE PROJECT
STUDENTS FROM CANTERBURY’S ROLLESTON COLLEGE HAVE GAINED VALUABLE, HANDS-ON EXPERIENCE OF
WORKING WITH CONCRETE IN A COLLABORATIVE COMMUNITY PROJECT INVOLVING BOTH CHRISTCHURCH
READY MIX CONCRETE AND ABSOLUTE DRIVEWAYS.

About 90 Year 9 students were involved in the two-day project,

the “sustainability” theme around planning and building a school

which entailed about 12.5 cubic metres of concrete being formed

garden.

into decorative paths, explains Christchurch Ready Mix Concrete
concrete manager Richard Sands.
“The kids were doing a sustainability project and it was basically a
garden area that had numerous paths and features that they wanted
to concrete and decorate,” he says.

“The project began by students attending workshops on a range of
topics including soil and water testing, understanding ecosystems,
insect habitats and crop rotation,” says Ms Hoy.
“From there they learnt how to measure the area of the ground that
was designated for the garden and to develop scaled drawings of the

“Teacher Bronwyn Hoy approached us, and we were happy to be

area. This involved working out ratios which they then used to build

involved, and also recommended getting a placer onboard due to

scaled models of the plans using popsicle sticks.

the boxing and different curves and falls. So, we approached the
New Zealand Concrete Contractors’ Association for expressions of
interest and Brett Armitage of Absolute Driveways said his company
was willing to help.
“It was absolutely fantastic to see kids getting involved in concrete
-- to do it in real life -- there was buy-in from everyone. For me, it was
also the fact that we could give something back to the community.”

“The construction phase saw the students spend a lot of time in the
technology area learning how to pull apart pallets and reconstruct
them according to their scaled models. Students learnt how to use
drills and saws and a wide range of other equipment which was a
great learning experience for them.
“3D printers were also used to make stencils to cast shapes into
the central concrete structure. These were designs that represent

Ms Hoy says the stimulus for the project was the Year 9 students

the four whanau groups of the college -- Kōanga (spring), Ngahuru

indicating they wanted to base their “Connected” class learnings on

(autumn), Rāumati (summer) and Hōtoke (winter).”
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Additionally, Ms Hoy says students were invited to paint small rocks
which were embedded into one path to signify the beginnings of the
garden and their first year at Rolleston College.
“Local Halswell Quarry rock was embed in one of the concrete paths
to form the shape of an eel to represent the significance of Lake
Ellesmere to our region and our local Taumutu marae.”
Student Abbey Henderson describes the project as an “experience
of a lifetime”.
“My friends and I had so much fun learning how concrete is laid and
how people use concrete in ways that I didn’t think was possible,”
says Ms Henderson.
“We had a great day out of class learning about concrete placing
and finishing and learning basic skills and techniques that we can
transfer into other aspects of our lives.”
Fellow student Liam Knowles adds: “It was really awesome to work
with Christchurch Ready Mix and Absolute Driveways. I liked getting
down on our hands and knees to smooth the concrete out and
getting our hands dirty. It was fun to carry full loads of concrete to
pour the paths.”
Mr Sands says another positive of the project, which featured
prominent involvement from Christchurch Ready Mix Concrete
southern region operations supervisor Steve Booth, was the
collaboration between the two different industry sectors.
“It was great to have everyone working on the same team to help the
kids with their project and at the same time promote the product
and industry.”

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
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Concrete NZ is delighted to announce that the 2018 Concrete3

•

Minimising energy use

Sustainability Awards are now open for entries.

•

Protecting against pollution

The Awards provide architects, designers, engineers and/or

•

Respect for people

•

Setting performance targets

industry with the opportunity to submit a concrete based product,
project or initiative, substantially completed within the past three
years, that demonstrates sustainability in either the production or
use of concrete.
Previous winners have included The Pride, Lion Nathan’s
integrated manufacturing and warehousing facility in East
Tamaki, which made extensive use of recycled glass as aggregate
in concrete, and the Northern Gateway Toll Road, of which every
aspect, from design through to operation, considered ways in

HOW WILL ENTRIES BE JUDGED?
Within each Award category entries will be judged by a panel of
industry experts, using an environmental, economic and
social sustainability set of criteria. Extra credit will be given to
unique factors and entries that cover more than one facet of
sustainability (e.g. both environmental and social sustainability).

which to contribute to New Zealand’s sustainable development.

AWARD CATEGORIES

In 2010 the Tauranga Harbour Link’s unique “Mix M” took home

The 2018 Concrete3 Sustainability Supreme Award winner will be

the Award, while in 2011 the conversion of 21 Queen Street in

selected from the following categories:

Auckland into a modern and vibrant office/retail complex received

•

Excellence in Residential Concrete Construction

•

Excellence in Commercial Concrete Construction

Civic Building on Hereford Street collected the top prize - a

•

Excellence in Civil Concrete Construction

transformation of what was the New Zealand Post Building

•

Excellence in Concrete Innovation

•

Excellence in Concrete for the Community

the highest honour.
2012 saw the extensive refurbishment of the new Christchurch

into an architectural statement that adds tremendous value
to Christchurch. In 2013 the stunning use of precast concrete
throughout the redevelopment of Hurstmere Green in Takapuna
was recognised.
EA Networks Centre in Ashburton won in 2015, a multi-purpose
indoor sports and aquatics complex that reflects the region’s
commitment to leisure and community facilities. Most recently
the top honour went to the refurbishment and extension of 133
Molesworth Street, Wellington.
Sustainability embraces environmental, economic and social
considerations. Each concrete based product, project or
initiative entered may relate to any of the following areas:
•

Lean production less waste

•

Managing natural resources

HOW TO ENTER & CLOSING DATE
For entry information and an entry form visit
www.sustainableconcrete.org.nz.
You have until Friday 31 August 2018 to submit your entry.

ANNOUNCEMENT OF RESULTS
The Supreme Award winner will be announced at a presentation
at the Concrete NZ Conference, October 2018. The December
2018 issue of Concrete magazine will include a detailed report on
the Awards, based on the material submitted by the entrants.
The winner of the Concrete3 Sustainability Supreme Award will be
presented with the 2018 Concrete3 Sustainability Award trophy.

SPONSORED BY
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CELEBRATING CONCRETE
EXCELLENCE

ENTER NOW
www.sustainableconcrete.org.nz

UNDER SLAB
VAPOUR BARRIER
Specify with confidence - StegoTM Wrap.
•
•
•
•

Easy and reliable installation
Life of the building protection
Longevity strength
Exceptional tear and puncture resistance

0800 422 692 | www.canzac.com
Designated Trademarks are used under license from Stego Industries, LLC
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ENTRIES OPEN FOR
2018 CONCRETE
INDUSTRY APPRENTICE
OF THE YEAR
CONCRETE APPRENTICES FROM AROUND NEW ZEALAND ARE ENCOURAGED TO DEMONSTRATE THEIR SKILLS
AND PASSION BY ENTERING THE 2018 CONCRETE INDUSTRY APPRENTICE OF THE YEAR AWARD.
Entries for the award are now open, and apprentices can be in to

The award is open to all those enrolled in, or who have recently

win a share of around $10,000 in prizes, as well as the coveted title

completed, one of the following Building and Construction Industry

of 2018 Concrete Industry Apprentice of the Year.

Training Organisation (BCITO) concrete based National Certificates:

Concrete New Zealand (NZ) Chief Executive Rob Gaimster explains

•

Precast Concrete (Level 3)

how the original reasons for launching the award three years ago are

•

Concrete Production (Level 3)

•

Product Manufacture: Pipe (Level 3)

•

Product Manufacture: Masonry Product (Level 3)

•

Construction: Sawing & Drilling (Level 3)

•

Construction: Placing & Finishing (Level 3)

•

Concrete Construction (Level 4)

still relevant; namely the huge demand for skilled concrete workers,
as well as the need to raise the concrete industry’s relatively low
profile amongst young people seeking a career.
“The construction sector has for a number of years now struggled to
attract and retain qualified workers. This is a situation accentuated
by the fact that levels of activity across residential, commercial and
civil areas are tracking around historic highs.”
“The Apprentice of the Year Award is a well-established means of
recognising young people in trade training, so it has made perfect

“The Concrete Industry Apprentice of the Year Award supports the
principle that hard work is virtuous, reinforces the concept that
apprentices are skilled professionals in the making, and also boosts

sense for us to leverage that profile by having a concrete industry

the concrete industry’s standing,” concludes Rob.

award to attract young people into working with concrete,” says Rob.

Entry details can be found on the Concrete NZ website -

“The award is also a fantastic way to reward excellence and kick-

www.concretenz.org.nz

start an apprentice’s career – it’s a chance to establish goals and

Concrete apprentices, their employers and assessors must all

demonstrate capability, as well as explore networking opportunities
with fellow concrete industry professionals.” adds Rob.
“Taking the time to submit an entry and compete with your peers

complete an entry form.
Entries close Friday 14 September 2018.

conveys a strong message of commitment and dedication. Add

The Concrete Industry Apprentice of the Year Award is made

to that the chance of taking home the top honour and right to call

possible thanks to principal sponsors, the BCITO and Concrete NZ,

yourself the 2018 Concrete Industry Apprentice of the Year is a not-

and will be presented at the Concrete NZ Conference formal dinner

to-be-missed chance.”

on 12 October 2018 at Claudelands in Hamilton.

2016 Winner Carl Hay of Eastern Bay Concrete Ltd.

2017 Winner Will Wara of Formstress Precast Ltd.
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CHEMICAL EXPOSURE
CLASSIFICATION
FOR CONCRETE
STRUCTURES
JAMES MACKECHNIE
The New Zealand Standard NZS 3101:2006 Concrete Structures

Concrete is some parts of the country (e.g. Rotorua and Taupo

Standard provides guidance about chemical attack from soil and

volcanic zone) may be exposed to groundwater that is subject to all

groundwater in section 3.4.3. This guidance rates the aggressivity

three modes of chemical attack. Volcanic zones may have significant

of groundwater in terms of sulphate content and pH since acidic

sulphates in the ground, are low in carbonates and bacteria reduce

sulphate soils are found in some parts of New Zealand and can

sulphates to sulphides that can oxidise on exposure to form

cause significant damage to concrete foundations. Generally, ground

sulphuric acid. Many areas however have relatively moderate levels

conditions in New Zealand are relatively benign with sulphate rich

of aggression in terms of sulphate content and pH of the ground.

soil mostly confined to isolated parts of Northland, Taupo and

Figure 2 show the typical signs of sulphate attack on the concrete

Rotorua region and northern Westland.

surface of a bridge pier exposed to highly mineralised ground.
Sulphate resistance of concrete improves with higher strength concrete

SULPHATE ATTACK OF CONCRETE
Chemical attack of concrete occurs in aqueous solutions where
aggressive agents react with normally stable phases in concrete.
Attack of hardened concrete may occur by three main mechanisms
(shown graphically in Figure 1):
•

•
•

Exchange reactions involving acids reacting with alkaline hydration
products and destroying the cement matrix from the surface
inwards (most aggressive form).
Leaching reactions where cement hydration products are dissolved
by softwater that contain low calcium and magnesium salts.
Spalling reactions where aggressive agents such as sulphates
penetrate porous concrete and cause internal disruption by
expansion of reaction products such as ettringite and softening
from gypsum formation.

Synergies between these three mechanisms will accelerate the
overall rate of attack since exchange reactions attack the surface
while leaching increases the porosity of the near-surface, both of
which allow more rapid ingress of sulphate into the concrete.

since material is denser and less impermeable, but when sulphate
contents are high, specific protection is usually taken by either:
•

Using sulphate resisting cement that contains low calcium
aluminate phases that react with sulphate ions (no locally
manufactured SRPC in New Zealand but local GP cement usually
complies with Australian cement standard limits for SRPC).

•

Using supplementary cementitious materials (SCM) such as fly ash,
slag or silica fume that densify the concrete microstructure and
limits sulphate attack.

•

Additional protective measures for extreme conditions that may
include surface protection, extra sacrificial layers or providing
drainage to reduce contact between groundwater and concrete.

NZS 3101 CLASSIFICATION
Chemical attack is classified based on chemical analysis of groundwater
or soils samples and defines three categories (i.e. XA1, XA2 & XA3).
Assumptions are made about mobility of water, temperature, and

Three main types of chemical attack of concrete

Exchange

Leaching

Spalling

• Acids

• Softwater

• Sulphate soils

• Sewers

• Pure waters

• Industrial
chemicals

Exchange reactions where acids react
with alkaline hydration products
removing calcium ions from concrete.
Leaching by softwaters that react
with calcium hydroxide and slowly
break down hardened cement paste.
Spalling involves movement of
aggressive ions that react to form
expansive products internally and
cause cracking of concrete.
Figure 1: Chemical attack processes for concrete exposed to aggressive
groundwater

12 concrete

VOLUME 60 ISSUE 1

Figure 2: Sulphate attack of bridge pier exposed to magnesium sulphate
(author, 1999)

Table 1: Exposure classification for groundwater and recommendations (NZS 3101)

Exposure
category

pH
(log scale)

Sulphate
(mg/L)

Max. w/c
Ratio

Min. binder
content

Additional
Requirements

XA1

6.5 – 5.5

200 – 600

0.50

340

None

XA2

5.5 – 4.5

600 – 3000

0.45

370

SCM

XA3

4.5 – 4.0

3000 - 6000

0.40

400

SCM

solubility of sulphate with a summary for static groundwater

maximum solubility of calcium sulphate, which is around 1440 mg/L.

conditions shown in Table 1. Classification of likely exposure is

Higher concentrations of sulphate in the groundwater indicate the

intended to be read as being the combination of pH and sulphate

presence of more soluble sulphates such as those of magnesium

content not conditions where either pH or sulphate content exist.

and sodium. Sulphate salts of magnesium and sodium are more

For instance, where groundwaters are static, have low pH but

aggressive to concrete as these are more mobile than calcium

contain low sulphate contents, chemical attack of concrete is likely

sulphate and diffuse more easily into concrete.

to be low.

The BRE approach also allows analysis to be undertaken for specific

This approach is simple to apply provided accurate sampling of

types of aggressive water rather than using a coupled method of
considering both pH and sulphate content. This is important in many

groundwater conditions can be undertaken on site, which are

environments where sulphates are not present but groundwater is

generally more reliable than extracting soil samples. The three

aggressive to concrete due to its softness and/or the presence of

categories are conservatively defined but this does mean that

acids (e.g. humic acid).

some relatively mild conditions need to be carefully considered. For
instance, groundwater with pH of 6.0 and 1000 mg/L of sulphate

CONCLUSIONS

may be considered to fall between XA1 and XA2 and further analysis
is probably required using more detailed guidelines.

The NZS 3101 guidance for rating the exposure classification of

BRE SPECIAL DIGEST 1 CLASSIFICATION

method suitable for structural engineers. The approach is not

chemical attack of concrete provides a broad and conservative
comprehensive enough to cover all conditions such as when

The BRE special digest on chemical attack of concrete is a

dealing with variable aggression levels of pH and sulphate content

more comprehensive document that while providing similar

in groundwater and soils. It is satisfactory when projects have

recommendations to NZS 3101 has five main categories rather

limited site data with which to assess the aggressivity of soil and

than three categories used in NZS 3101 Table 3.3. The BRE approach

groundwater. Larger infrastructure projects, particularly those

provides more guidance about special conditions such as mobile

using precast concrete such as concrete pipes, should probably

water, brownfield sites, precast concrete and other chemical

consider more detailed analysis of ground conditions using

interactions. The BRE classification system is more comprehensive and

more comprehensive guides such as BRE Special Digest 1. Better

includes exposure conditions that are classified as U in NZS 3101.

classification of exposure conditions will provide more confidence to
designers and allow more cost-effective solutions.

Table 2 shows an extract from Table C1 where static groundwater
conditions and mix design recommendations are given. It should be

REFERENCES

noted that the contents of the table are a basic summary since the

New Zealand Standards, NZS 3101 – Concrete Structures Standard,
Wellington, 2006.

BRE approach has numerous options and clauses that provide a more
refined classification of environment, concrete type and structure.

The Concrete Centre, BRE Special Digest 1 – Concrete in Aggressive Ground,
UK, 2005.

Essentially, the BRE approach has two extra classifications; one

Australia Standard, AS 3972 – General purpose and blended
cements, 2010.

that is for mild-moderate levels and an extreme exposure category
similar to NZS 3101 exposure category U. The division between

Whittaker, M and Black L, Current knowledge of external sulphate attack,
Advances in Cement Research, ICE Publications, 2015.

exposure category 2 and 3 for groundwater is related to the

Table 2: Exposure classification for groundwater and recommendations (BRE Special Digest)

Exposure
category

pH
(log scale)

Sulphate
(mg/L)

Max. w/c
Ratio

Min. binder
content

Additional
Requirements

DS-1

> 5.5

< 400

-

-

-

DS-2

> 3.5

400-1400

0.50

340

None

DS-3

> 3.5

1500-3000

0.40-0.50

360-380

SCM

DS-4

> 3.5

3100-6000

0.35-0.45

380

SCM

DS-5

> 2.5

> 6000

Special

Special

Special

Note: Mobile groundwater has higher pH limit of 5.5 for categories DS-2 to DS-4
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SEISMIC BEHAVIOUR
OF STEEL ANCHORS
INSTALLED IN
CONCRETE
ENRIQUE DEL REY CASTILLO
Proper behaviour of cast-in-place and post-installed anchors in

was introduced to reduce the capacity of the steel anchors when the

concrete is critical for a wide variety of structural and non-structural

concrete panels did not have supplementary reinforcement for splitting

applications, ranging from adequate connection between precast

control, exactly the situation of the fallen panels in Christchurch.

concrete panels and the main structure, to suspended service
installations. The following issues are considered below in greater detail:
•

Behaviour of anchors installed in thin members such as precast
walls or composite metal deck-concrete floor slabs.

•

Seismic shear behaviour of anchors installed in cracked and
uncracked concrete.

•

Shear behaviour of anchors installed in the lower section of
composite metal deck-concrete floor slabs.

OBSERVATIONS FROM PREVIOUS EARTHQUAKES

BEHAVIOUR OF ANCHORS INSTALLED IN THIN
MEMBERS
Fast-forwarding to the end of 2015, independent evaluation of
post-installed anchors was undertaken using products of two large
suppliers worldwide. This evaluation considered the performance
of post-installed anchors installed in normal concrete slabs and in
composite metal deck-concrete slabs. The testing and evaluation was
undertaken during 2015 and 2016, with the results indicating that
the anchors installed in composite metal deck-concrete floors have
a reduced capacity when compared with anchors installed in normal

The problem of inadequately connected precast concrete panels was

concrete slabs, the reduction in strength being due to the thinner

first reported in the aftermath of the 2011 Christchurch earthquake,

cover that composite metal deck-concrete slabs typically feature.

with examples of collapsed wall panels being shown in Figure 1

These testing programmes unearthed further additional problems

(Henry & Ingham 2011). Inadequately connected wall panels resulted

when designing this type of anchors for seismic actions.

in extensive damage and the loss of one life due to a falling precast
design of this type of anchorage when using the New Zealand Standard

SEISMIC SHEAR BEHAVIOUR OF ANCHORS INSTALLED
IN CRACKED AND UNCRACKED CONCRETE

and when using the American Concrete Institute (ACI) Standard. This

The international reference Standards for evaluating post-installed

research resulted in the observation that a critical amendment had

anchors are the American ACI 355 (2007) and the European ETAG

been introduced to the ACI 318 Standard (2008). However, this change

001 (2013), but these Standards only require the shear seismic action

had not been transferred to the Chapter 17 of NZS 3101 (2006), which

to be applied in anchors installed in uncracked concrete. However,

had since then become obsolete. The critical amendment to ACI 318

the seismic shear tests were undertaken on uncracked concrete due

panel. An investigation was subsequently undertaken to compare the

Figure 1 Examples of collapse precast wall panels from 2011 Christchurch earthquake (Henry & Ingham 2011)
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(a) Examples of passing anchors (left) and non-passing (right)

(b) Force displacement of passing anchor

(c) Force displacement of non-passing anchor

Figure 2 Results of shear seismic testing of anchors installed in cracked (passing) and uncracked (non-passing) concrete

to the difficulty of pre-cracking the composite metal deck-concrete

unfortunately earthquake loads is a big problem in New Zealand. An

slabs. The unexpected result was that while all the anchors passed the

experimental programme is currently ongoing to investigate this issue,

seismic shear test when installed in cracked concrete the very same

but further research is necessary to develop a shear seismic testing

anchors did not pass the same tests when installed in uncracked

regime that reflects the real loads imposed on post-installed steel

concrete, rendering the anchors weaker than what the evaluation

anchors in an earthquake event.

standards specifies. Examples of passing and non-passing anchors

anchor completed the cycles while the non-passing anchors trailed

SHEAR BEHAVIOUR OF ANCHORS INSTALLED IN
THE LOWER SECTION OF COMPOSITE METAL
DECK-CONCRETE FLOORS

off and never completed the cycles. When a closer look was taken

During the process of evaluating the behaviour of steel anchors it

at the evaluation Standards, it was noticed that the Standards only

was discovered that the shear strength occasionally differed when

require two shear tests, despite the comprehensiveness of the testing

the anchor was installed in the upper flute and when it was installed

programmes. Additionally, the peak seismic shear load is only 50%

in the lower flute, and the behaviour sometimes even differed when

of the monotonic shear strength, which is comparable to fatigue

the load was applied parallel to the flute and perpendicular to the

behaviour rather than seismic behaviour. Finally, the seismic tests

flute. The reason for this difference is the change in dimensions and

are only optional in the Standards! These findings hint that these

shape of the concrete cross section that withstands the load applied

Standards were not prepared with earthquake loading in mind, but

to the anchors. When the anchor is installed in the upper flute the

and their correspondent force-displacement graphs can be seen in
Figure 2a and b respectively, where it can be seen that the passing
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Figure 3 Example of a composite metal deck slab

anchor is completely confined, but when the anchor is installed in
the lower flute the anchor might not be completely confined. This
confinement depends on anchor size, embedment depth and slab
shape and dimensions as can be seen in Figure 3. This difference in
confinement reduces the anchor strength. A research programme will
be undertaken in the next few months to investigate this problem.

SUMMARY
A few of the problems when designing and evaluating post-installed steel
anchors have been outlined. More research is being or will be undertaken
to investigate and solve these problems. In the meantime, engineers
should be cautious when designing this type of anchors, especially in
composite metal deck-concrete slabs and thin precast panels.
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3D PRINTING:
CHALLENGE &
OPPORTUNITY
CALLAGHAN INNOVATION IS SEEKING TO INSPIRE THE CEMENT AND CONCRETE INDUSTRY TO INNOVATE,
AND ONE WAY IS THROUGH THE INTRODUCTION OF NOVEL MATERIALS AND PROCESSES.
Yaodong Jia and Conrad Lendrum of Callaghan Innovation’s

slowed and/or supporting materials must be used. In this instance

Advanced Materials Group believe that the opportunities and

two different extrusion nozzles can be used, one to print the

challenges related to 3D concrete printing, and how the technology

structure and the other to print the supporting material. After the

in its various forms might be applicable in New Zealand, must

printing is finished, the support material will be removed from the

be considered as a priority.

finished product.

Internationally, 3D printing or Additive Manufacturing (AM) is

FDM is one of the most developed CAM systems. This is due to

currently being driven by strong demand from the automotive,

the extrudable nature of cementitious materials, which means the

medical, military and aerospace sectors, and construction is tipped

melting process used for plastic materials is not required.

to be the next sector to fully embrace it. With digital files instructing
robotic machines, the potential is there to significantly reduce
labour, materials costs and construction times, as well as deliver
innovative designs not ordinarily fabricated in concrete.
Cementitious Additive Manufacturing (CAM), is currently focussed on
Fused Deposition Modelling (FDM) and 3D Printing (3DP) methods.
These new technologies could provide opportunities for New
Zealand companies to lead the way in the region.

FUSED DEPOSITION MODELLING (FDM)

However, cementitious materials have inherent shortcomings. If
the setting time is too short, the concrete will set inside the print
head and block the pipeline but if the setting time is too long, the
previously printed layers will not have enough strength to support
the new layer.
Another current drawback is the printed body has poor tensile
strength, in concrete this is overcome by using reinforcement but
there is limited scope to incorporate reinforcement in the current
CAM techniques. Unlike plastic FDM systems, there is no two-nozzle
system for printing support material developed for CAM, nor is there

A FDM system has three main components: a liquefier head with

a printing system to print paste/mortar/concrete and steel bar at the

an extrusion nozzle for printing; a movable build platform for

same time.

supporting the part, and a feed system for material supply.

As such, FDM is not currently suitable for structural applications or

During printing, the material is firstly liquified, then directly extruded

for designs with overhanging features. Nevertheless, it does offer

onto the building platform. After the first layer is deposited, the

many innovative options.

second layer will be placed on top of it. The bonding between the
layers is weak when the printing materials are still fresh.
When printing overhanging structures, the print speed must be

Contour Crafting is an FDM-based technology from southern
California, in which a gantry crane arm can print and back-fill the
walls, after which precast beams and ceiling elements can be added.

Printed formwork refill by concrete or printed pattern. Images Hwang, D.B. 2005.
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Variable nozzle with high resolution

The body is printed separately, in two stages – formwork first, then

building and have recently signed a $US 1.5 billion Memorandum of

the interior is filled with an appropriate material such as concrete; a

Understanding with Saudi Arabia’s Al Mobty Contracting Co. to print

method that offers significant time and labour savings.

30 million m2 of construction over the next few years.

A technique developed in the UK by Additive Manufacturing

XtreeE was founded in 2015 in France, and in January 2017

Research Group called Concrete Printing is similar but can vary its
resolution during manufacture. This allows both bulk materials and
fine detail to be deposited within the same process. Subsequent
refinements can add acoustic, thermal and ventilation features to
walls as well as decorative elements.

constructed Europe’s first concrete load-bearing element – a four
metre tall concrete “tree” supporting a playground roof in France.

THREE-DIMENSIONAL PRINTING
3D printing in this context means powder-based printing techniques.
An initial layer of cement is spread by the roller from the powder

WinSun is one of the best known concrete CAM companies in China

feeder, and a liquid binder is then printed onto it. Depending on the

using FDM. They have already printed a five-storey apartment

binder used, the reaction could be hydration or alkali activate reaction.

D-Shape Printing Process.
A) Binder spray for first layer printing; B) Repeat topping up powder and spray;
C) powder removal after final printed; D) Final production after surface dispose.
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3D printed bridge by D-Shape. Image. Julia, 2016.

4m-high concrete tree by XtreeE. Image. Alec, 2016.
A) Formwork printed. B) Formwork assemble and cast concrete inside. C) Concrete demould and surface treatment

For this technology to work in practice, long hydration times need

no New Zealand universities or research institutes are currently

to be reduced. Since Portland cement typically needs several hours

conducting research into 3D concrete printing.

for pre-setting and over 24 hours to develop some compressive
strength, using water as the binder would mean a printing speed of
just one layer per day. Accelerators can speed this up but this will

In addition, there is a requirement for improved regulation, specialist
recipe formulations, and techniques for incorporating reinforcement,

affect the final mechanical properties. Using a magnesium cement

novel building design and use.

system with a chloride liquid binder is a promising solution but

New Zealand Standards will need to be developed and cited in

nozzle design and hydration rates are a challenge.

the New Zealand Building Code, and initially it’s likely that CAM will

“D-shape” uses synthetic (epoxy) resins to bond sand within a

be used for temporary and non-structural features rather than

powder bed, although subsequent refinements have substituted

permanent and load-bearing structures.

metal chloride solutions for the resins. This technique allows
large-scale objects to be printed and in December 2016 the first
3D-printed pedestrian bridge in the world was opened in Madrid. It
has a total length of 12 metres and a width of 1.75 metres.

However, 3D Concrete Printing will almost certainly find a niche
in our construction future, and at the moment the Asian market,
particularly China, is leading the way. “Industry needs to innovate,
or it will be left behind,” conclude Callaghan Innovation.

LOCAL OPPORTUNITIES

Article based on the paper 3D Printing of Concrete: Opportunities and

Although such technologies open up new design freedoms and

Challenges by Yaodong Jia and Conrad Lendrum (Callaghan Innovation)

potential labour cost reductions for end users, at the time of writing

from the 2017 NZ Concrete Industry Conference in Wellington.

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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MBIE ISSUE LOOP
BAR WARNING AND
PUBLISH B1/VM1 AMENDMENT 16
THE MINISTRY OF BUILDING, INNOVATION AND EMPLOYMENT (MBIE) HAS ISSUED A WARNING ABOUT THE USE
OF LOOP BAR DETAILS IN FLANGE-HUNG DOUBLE-TEE PRECAST CONCRETE FLOOR UNITS, AND PUBLISHED AN
AMENDMENT TO VERIFICATION METHOD B1/VM1.
The warning and amendment are part of MBIE’s response to the

The expected performance of loop bar details depends on a number

investigation into the performance of Statistics House in the 14

of other building design and construction characteristics. If building

November 2016 Hurunui/Kaikōura earthquakes and recommendations

owners are concerned that their building may have potential issues

from the Canterbury Earthquakes Royal Commission.

they should seek advice from a structural engineer or their BCA.

LOOP BAR WARNING

MBIE is currently working with industry experts to develop

In 2016, MBIE commissioned an independent expert inquiry into
Statistics House’s earthquake performance. The inquiry found the
performance of the loop bar detail contributed to one of the four
factors that led to the floor collapses in the building.
Following public consultation on a proposal to ban the use of loop
bar details in flange-hung double-tee precast concrete flooring MBIE

additional guidance to assist engineering practitioners in the seismic
assessment of precast floor systems.

VERIFICATION METHOD B1/VM1 AMENDMENT 16
Amendment 16 to B1/VM1 took effect on 3 April 2018. It includes:
•

use was to issue a warning under section 26 of the Building Act.
A warning is appropriate for the following reasons:
•
•

the loop bar detail is rarely used and a warning is proportionate to

an updated reference to the New Zealand Concrete Structures
Standard NZS 3101.1:2006 Amendment 3

decided the most appropriate regulatory measure to prevent their
•

updated requirements to the citation of the New Zealand Steel
Structures Standard NZS 3404.1:1997.

The amendments ensure that the latest performance requirements

the level of risk

are provided as a means of compliance.

a warning is consistent with New Zealand’s performance-based

The latest version of the Concrete Structures Standard includes

Building Code system

enhanced provisions for the design of precast floors, which, in

In addition to the warning, the amendments to B1/VM1 will also

combination with the warning on loop bar details, will make these

improve the resilience of precast concrete floors in new buildings.

types of floors safer.

The warning came into force on 3 April 2018, from which time

Both B1/VM1 amendments 15 and 16 will be accepted as a means of

building consent authorities (BCAs) and territorial authorities must

compliance until 30 June 2018, after which only amendment 16 will

take the warning into consideration when deciding whether a new

be accepted.

consent application complies with the Building Code.

An exception has been made regarding the use of cast iron anchors

The warning only applies to building consent applications and does

and couplers, which will continue to be compliant under B1/VM1

not mean that existing buildings with loop bar details are unsafe.

amendment 16 until 1 November 2018.

Loop bar hanger in precast double-tee unit. Source: MBIE.
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You may drive
under it, but you
can’t go past it.
Proud suppliers of steel to the Waterview Connection Project.
When you’re undertaking one of New Zealand’s most significant
infrastructure developments, steel is not something to cut corners
on. As the only New Zealand manufacturer to use 100% locally made
materials, our SEISMIC® reinforcing is tested to meet the AS/NZS 4671
standard. And when it comes to testing, we’re the only local steel
manufacturer with third party ACRS as well as IANZ certification.
Add to that over 50 solid years’ of proven experience, and you
can’t go past Pacific Steel for a name you can trust.

PAC0015CCW

FORMLINER DEVELOPMENT
AIDS JACKSON BOOM
JACKSON INDUSTRIES’ RECENT EVOLUTION TO MANUFACTURING FLEXIBLE FORMLINERS WHICH PROVIDE
A DECORATIVE FINISH TO CONCRETE FORMS HAS COINCIDED WITH THE ONEHUNGA-HEADQUARTERED
BUSINESS UNDERGOING AN UNPRECEDENTED GROWTH PERIOD.
Established in 1977, the firm’s traditional focus was on

only supplier with over-size capabilities -- Kirk nonetheless

manufacturing its Lifeguard brand of temporary site power

emphasises that other solutions are deployed as required.

products out of fibreglass. However, in recent years, the mouldmaking capabilities of its composites department was ramped
up to establish a new business line for the firm, explains Jackson
Industries project manager Kirk Ricketts.

“In the case of the Ōtāhuhu train station, machined form-ply was
the obvious choice for the limited number of castings. For the
‘spider web’ structural façade in Nugent Street, machined poly
pods clad in rigid sheeting material was the solution. A recent

“Our first foray was indeed a leap into the relatively unknown,

project in Wellington leant itself to the use of large fibreglass

purely from the finished material perspective -- however, the

moulds due to the depth of the profile and it being an upright,

process is the same in terms of mould creation.”

in-situ casting application.

“Last year we cast something in the order of eight to ten tonnes

“We approach every project differently and all aspects from

of our flexible formliner material for various projects, including
the new Samoan Parliament building.

design to materials play in eventual success. In many situations,
the way we design our formwork or formliners is as important as

“Our material can achieve an excellent finish, cater for large-

the materials used themselves.”

sized panels and repeat castings. In best-case scenarios it will

In regards new developments, Kirk says Jackson Industries has

achieve 100-plus uses.

been continuing to develop an alkaline-resistant variety of its

“The formliner’s flexibility greatly reduces the chance of panels

Caro-CTM tooling material for direct-to-concrete mould manufacture.

chipping when stripped. In fact, for the most part, our formliners

“Whilst this is a rigid material it can be a cost-effective way to

can be rolled up and stored away if required.”
Mr Ricketts says the business has “grown significantly” over the
past four years.
“The company currently has approximately 60 staff spread over
six different departments -- electrical, hire and service, precision
machining, composites, polymers and architectural formworks.

achieve an excellent finish for certain applications. The recent
University of Canterbury logo panel is a good example of this.
“We now have a variety of this material that we know can achieve
50-plus castings with no surface degradation and are currently
working towards a light-weight version.
“Jackson Industries always strives to lead the way, and our use

“Jackson employs two full-time chemists as part of our composites

of unique materials and job-specific design methods helps us to

and materials expansion programme. Our precision machining

support our many customers.

department has acquired three new CNC (computer numerical
control) machines and we are looking to upgrade others.

“Expectations are always high and there are many examples of
badly-executed concrete moulding. However, this doesn’t have

Although the firm has established itself as a key supplier of

to be the case, as with the right dialogue and design / material

formliners in New Zealand -- and is understood to be the

expertise, excellent results can be achieved.”
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Project Profile 1

CET WILDBASE

The technology used by Jackson Industries enables a rapid
turnaround to the highest possible standards. Their 5-axis CNC
machining produces a casting-ready master tool using their unique

When Central Energy Trust

CaroCtm tooling material, which requires no sanding or spray coats

Wildbase Recovery Centre

after machining. The quick turnaround meant that Molnar could

was being planned, Aaron

travel to Jackson Industries’ production facility in Onehunga to

Phillips, senior property and

oversee the entire process of converting his sketch into a 3D model

parks planner for Palmerston

and then the master tool. From there formliners were produced for

North City Council, was

casting the final panels.

apprehensive about the long
precast wall which would
be running through the
Victoria Esplanade along the
Manawatu River. It was of
utmost concern that they

Although the project is still under way, Phillips cannot speak highly
enough of the team at Jackson Industries, and believes this phase
of the project would have taken considerably longer and probably
resulted in a lower quality finish if they had been using conventional
formwork methods.

should avoid building a structure that could compromise the city’s
premier green space.
Instead, using a combination of leading-edge technology and
culturally-appropriate design they have produced a result that is
now the showcase of the project. Phillips says he is proud to take
visitors to see the wall before showing them the rest of the project,
and artist James Molnar who designed the detail on the panels is
extremely happy with the result.
Molnar has worked on previous moulded concrete panel projects,
and says there is often a disconnect between the artist, the
formwork manufacturers, and the concrete moulders. From his
previous experience he knew how his design would translate to a 3D
panel, and confirms that the team at Jackson Industries understood
his concerns and delivered moulds that met his expectations.

Architectural
Formworks

New Zealand’s leading formwork & formliner supply for architectural concrete.
3D modelling & CNC machining specialists.
Complete mould making service from
design to completion.
Innovative solutions for elaborate
formworks & complex patterning.

jackson.co.nz | 0800 543 348 | sales@jackson.co.nz
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Project Profile 2

ELLERSLIE NOISE WALL
The NZ Transport Agency, which is responsible for our state
highways, recently commissioned the installation of a noise
barrier along the Ellerslie stretch of SH1. There is growing
awareness of the impact of noise pollution arising from
motorways, and many new roading projects now include the
installation of sound barriers.
Gansen Govender, senior project manager at GHD, engineers
and project managers for this enterprise, said their design
brief was for a visually pleasing wall which involved several
intricate patterns. They wanted something that “really stood

required for a single panel. This would have taken several weeks,
and involved considerable cost. The alternative would have been
a permanent modification to the existing mould, but that would
have affected the ongoing production of further panels.
However, the 3D modelling technology being used by Jackson
Industries enabled them to rapidly design a blocking plug and
manufacture this through CNC machining. This took Jackson
just a few days to produce and deliver, and the plug could then
be dropped into the existing formliner to produce this one-off
modified casting. After completing this customised panel, the
plug was then removed without damaging the liner and without
impacting on the tight schedule of further castings.

out and was more than just a textured surface,” meaning many

Joshua Espiritu, project manager at Wilco Precast who produced

design iterations. Govender says that conventional methods of

the finished panels, was also extremely impressed at the

formwork would simply not have enabled them to achieve the

precise engineering characteristics that only computerised 3D

end result they wanted, and the ability to rapidly prototype using

modelling can provide. At one point a set of panels needed to

the 3D modelling capabilities of Jackson Industries gave them a

be side-lifted to fit under the bridge, and it was a simple matter

result that satisfied the concerns of the community.

for Jackson Industries to determine the exact centre of gravity of

A further complication arose when a design modification midway
through production called for a recessed service door to be

the panels. These could then be safely lifted into place for fixing,
something that would have been impossible with conventional

added into one of the panels. Using conventional casting methods

formwork casting.

would mean that a completely new mould would have been

Artists: Johnson Witehira (Manaaki) and Clynt White (White Landscapes).
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Project Profile 3

ŌTĀHUHU STATION

Jackson Industries machined the moulds for incorporating
the art and designs into the panels, working alongside HEB
Construction. The façade comprises a series of patterned panels

Auckland Transport’s new fully integrated $28m bus-train station

– two outer sections with an alternating middle panel. Each

is particularly distinctive for its graphic façade and architecture.

panel measures 6.3m x 3.76m. In total, seven panels were cast.

The building is designed to reflect local and historical narratives
- specifically the site’s importance to local Mana Whenua as a
historic portage site for waka.
Three narratives were incorporated into the design: navigation,
portage/waka and maunga. This resulted in the integration of iwi art
and design throughout the station site, which is most prominent in
the station’s outer concrete panels. The designs were brought to

A high-quality surface with crisp detail was required so the
formwork was CNC machined from laminated sheets of highgrade form ply incorporating vertical false rebates. The centre
sections held a ‘mountainous’ relief, adding an extra challenge
as they were arranged in an alternating pattern. In order to keep
costs down due to the deep pattern depth, these sections of the
mould were designed to be ‘interchangeable’.

life through a collaborative approach including artists Tessa Harris

The station picked up an Award of Excellence in the Te

(Ngai Tai Ki Tamaki), Graham Tipene (Ngāti Whātuā Ōrākei) and

Karanga o te Tui category at the 2017 New Zealand Institute of

Jasmax Architects.

Landscape Architects Awards.
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FREE FEES FOR
APPRENTICESHIPS
MOST OF THE TALK IN THE MEDIA ABOUT THE GOVERNMENT’S NEW FEES FREE INITIATIVE HAS BEEN ABOUT
SCHOOL LEAVERS INTENDING TO GO TO UNIVERSITY, WHO WILL GET ONE YEAR’S FREE TUITION FEES. NOT
MANY EMPLOYERS IN THE CONSTRUCTION SECTOR REALISE THIS INITIATIVE EXTENDS TO APPRENTICESHIPS
FOR NOT ONE, BUT TWO YEARS.
BEST REASON TO TRAIN AN APPRENTICE IN 2018

Your company’s reputation for quality work is underpinned by the

Fees Free is a new Government scheme to encourage more

skills of the people you employ. Now is the best opportunity you’ll

New Zealanders into formal study, learning or training.

ever have to provide training and support and upskill your staff

From 1 January 2018, industry training has been fees free for the

and reliable team by providing your people with the opportunity

first two years of an apprenticeship for eligible first-time learners
and apprentices enrolling in eligible programmes, who begin their
training in 2018.

with the Government’s support. You’ll be building a strong, capable
to be proud to call themselves qualified professionals – a brilliant
marketing tool for your business.

Learners can begin their training at any time in 2018 and be eligible

GROW YOUR PEOPLE POWER

for the following 24 months fees free. At BCITO this covers all fees

The Government’s fees free initiative might be an opportunity to

associated with the first two years of an apprenticeship including off-

expand your company by taking on a new team member and train

job training (if required), night classes, assessment fees and resources.

NO FINANCIAL INPUT REQUIRED TO START

them to a professional standard courtesy of the Government for the
first two years.

Two years of industry training may be possible with no financial

FIND OUT ABOUT ELIGIBILITY

input required from either you, as an employer, or your apprentice if

Prospective apprentices (or any third party) can use the learner’s

they’re an eligible candidate enrolled in an approved programme.
This increased investment in industry training will help ensure that
both our current and future workforce have the skills required to
underpin sustainable growth and development within our industry,
while also alleviating the skills shortages New Zealand is

NSN number to check their eligibility online at feesfree.govt.nz
You can find out more information about fees free for BCITO
employers and trainees, including which BCITO programmes are
approved at bcito.org.nz/feesfree

currently facing.

DO IT NOW

It goes without saying that this can only happen if you, as employers,

Why wait any longer to start training? We’re in the middle of the

are willing to take on more staff or train existing team members. The
fees free scheme is the Government’s helping hand for you as an
employer in this regard.

EXISTING EMPLOYEES MAY BE ELIGIBLE
Do you have staff working for you right now who have never

biggest boom there has ever been – there will never be a better time
than 2018.
If you have any questions about fees free or you’d like help to find
your next apprentice, get in touch with BCITO on 0800 422 486 or
email feesfree@bcito.org.nz

undertaken any formal post-secondary school training who may
qualify for fees free? Although primarily aimed at school leavers, any
New Zealander might be eligible. Even some people on work visas
may also be eligible.

The following BCITO concrete qualifications are eligible:
•

Concrete Product Manufacture (Pipe)

•

Precast Concrete - Precast Tank

•

Precast Concrete - Prestressing

•

Precast Concrete - Structural Precast

•

Precast Concrete - Structural precast and prestressing

•

Precast Concrete - Traditional Tank

•

Concrete Construction

The following are not eligible:
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•

Foundation Construction - Concrete

•

Concrete Product Manufacture (Masonry Product)

•

Concrete Construction (Sawing and Drilling)

•

Foundation Construction - Piles and Concrete

•

Concrete Production

•

Concrete Placing and Finishing

STEP UP
CEMENT YOUR FUTURE

IN THE INDUSTRY WITH A
FORMAL QUALIFICATION

GET STARTED TODAY
CALL 0800 4 BCITO

THE ROOT CAUSES OF POOR
COMMUNICATION
SUE DYER
For the past 10 years, I’ve asked project teams “from your experience
what is it that makes one project succeed and another fail?” More
than 95 percent of team members said that good communication
was the reason for their success and poor communication was the
reason for their failures. Clearly, communication appears to be the
key to team success.
After asking these questions of 134 different project teams and
then working with each team to improve their results, I began to
realize that often what the team believes to be a “communication”

ROOT CAUSE #2: MISALIGNED EXPECTATIONS
When the team members each have a different expectation on how
things are supposed to work you have misaligned expectations.
Most often it is over roles, responsibilities and authority. With
misaligned expectations, no matter how hard each side tries, it just
can’t seem to get together. The team may be “communicating” but
understanding is not happening.

Tip: Draw a picture

issue is actually a symptom of the real problem – or root cause.

If a picture is worth a thousand words, then why not draw a picture

When a team identifies its problem as one of poor communication

of how your team is organized. Who is doing what, how do people fit

and then works to try and resolve the “poor communication” issue,

into the process? What is their role? Who has the authority to make

I found that significant improvement could not be made. Only by

which decisions? What is the decision-making process? By drawing

understanding the root cause can you effectively work to solve the

a picture and allowing team members to ask questions, you will

underlying issue. Over time patterns began to emerge. I’ve identified

begin to align expectations by agreeing on how things are supposed

seven different root causes for team failure for which the project

to (or need to) work. Doing this exercise should make it very clear

teams misidentified poor communication as their issue.

where you have misaligned expectations, or misunderstanding, on

Let’s look at each of these root causes in more detail to see if you
identify any that might be affecting your team and to learn what you
might do to overcome them.

roles, responsibilities and authority. Then, you can work to come to
agreement.

ROOT CAUSE #3: CONFUSION

ROOT CAUSE #1: FEAR

Where there is confusion, chaos will break out. Again, this can

Fear makes team members feel the need to protect their own

be over roles, responsibilities or processes. When people aren’t

interests. When we feel the need to protect we certainly are not
going to be open, therefore communication is going to be stifled.
Worse yet, our communication is likely to be an argument about why
we are right and others are wrong. Letter writing on positions and
inability to solve even simple problems is the result.

Tip: Trust and fear cannot coexist
To overcome fear, you must work to develop trust among the team
members. Trust develops when you do what you say you are going

sure what they are supposed to do, not only does the team lose
productivity, there is chaos as people move around trying to figure
out how things are supposed to work. This is true at all levels of
the project. If a decision is made but no one understands how it is
supposed to be implemented, then you will end up with different
people implementing different solutions – leading to chaos and what
appears to be poor communication.

Tip: Work to become a trusted leader

to do and by doing your part to help the team succeed. Teams are

For a team to succeed, someone must be the leader. I see many

interdependent. No one succeeds unless everyone pulls together.

teams without clear leaders and those teams seem to lack direction

Trust erodes when someone feels that they are being treated

and clarity. People vie for power and position, and that never leads

“unfairly.” So always talk about what is fair, put fairness on the table

to success. Instead, work to become a trusted leader. A leader by

whenever you see fear erupting on your project. Then work to find a

definition is someone who has followers. And following is 100%

way to resolve issues that is fair to everyone involved.

voluntary. A trusted leader is someone who people follow because
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they trust them to lead the team to success. When people trust
the leader then they feel they have a choice to be a part of the
team. And the leader can offer clear direction, problem solving and
decision making when needed.

ROOT CAUSE #4: LOSS OF MOMENTUM
When everyone on the team is not in the boat facing the same
direction and rowing toward project success, the project loses
momentum. The more frustration there is, the more loss of
momentum you will have. Frustration is caused when the team goes
forward but keeps getting pulled back. Soon the project is behind
schedule and communication switches to finger pointing, causing
even more loss of momentum.

Tip: Resolve issues quickly
Teams start out and gain momentum over time. When problems and
issues arise, it causes a loss of momentum. However, if the problem

ROOT CAUSE #6: LACK OF COMMITMENT
When people aren’t really committed to the success of your project
you have “slack.” This is like slack in a rope. You don’t have a strong
team focused on what it will take to succeed. Inadequate resources
can also cause “slack.” The project team loses faith it can achieve the
project goals. Lack of communication is usually the result.

Tip: Manage the level of stress
Some people are just along for the ride and are not really committed
to the success of your project. This causes enormous stress on
the other team members. Sometimes you can’t do much to get rid
of the lack of commitment, but you can monitor and manage the
level of stress that the team encounters. Teams come together to
accomplish something, so there needs to be celebrations along the
way (perhaps at each milestone) of accomplishment.

or issue is resolved quickly the momentum is only slightly diminished

ROOT CAUSE #7: UNCONSCIOUS INCOMPETENCE

and the team continues to move forward and grow. It is therefore

Inexperienced staff can face a very steep learning curve. Even one

imperative that you have a clear process for resolving issues quickly.
This process needs to be known and used by all. One such process
is to agree to disagree on an issue and then empower a new set of
people to look at it so they can offer their ideas for resolution. Give
these new people the power to decide. Then move on. Indecision is
your enemy.

inexperienced person in a key role can cause havoc on your project.
That person just doesn’t know what he or she doesn’t know, so he
or she focuses on what is available: the specifications, contract and
drawings. That person must learn how to resolve specific project
problems as they occur. Often, documentation becomes the focus
instead of problem solving.

ROOT CAUSE #5: DISSATISFACTION

Tip: Be open to mentoring

Research shows that when project teams look forward to going to

Both experienced and inexperienced team members must be open

their jobs (the level of job satisfaction is high) the project is highly
likely to be on time and on budget. When the project teams “dread”
going to work, the project is in deep trouble. When a project is not
fun to be on and a sense of dread appears, communication between
project team members will be strained at best.

Tip: Build in fun
Teams that have “fun” perform better. And you can build in the fun. It
is important to take time to laugh and enjoy each other. I have seen

to the possibility of sharing knowledge. Having a mentor can shorten
the learning curve for new hires by decades. Too often new people
are sent to do the grunt work or sent into the project like lambs to
the slaughter. These are not very effective ways to deal with people
who need to learn. For those of you who are new, you must accept
that others who have been around for some time have seen a few
more things than you have. You don’t need to know everything.
Your job is to learn. By knowing the root cause of your

teams that play golf, have barbecues, share a joke at the start of

communication problems, you can vastly improve your chance for

each meeting and learn to fish together. These were top performing

team success. The best way to uncover communication problems

teams. So monitor the level of “fun” on your team and work to

and their root cause is by conducting a monthly measurement on

ensure that your team is having fun together.

how well the team is communicating and working together.

Sue Dyer, President of OrgMetrics LLC a professional partnering facilitation firm, has created a structured Collaborative Partnering™ model that is producing
extraordinary project results (10-30% cost savings). Sue just launched two new collaboration tools to assist project teams, Partnering FIT™ virtual training program and
the Construction Scorecard™ program that includes your Project Momentum Score™. These new tools allow you to develop an integrated culture of collaboration on
your projects. To learn more about Partnering FIT ™ or the Construction Scorecard™ inquire at info@orgmet.com.
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A NEW ASSOCIATION
FOR ALL CONCRETE
CONTRACTORS
IN A PERIOD OF ALMOST UNPRECEDENTED CONSTRUCTION ACTIVITY, THE NEW ZEALAND MASTER CONCRETE
PLACERS ASSOCIATION (NZMCPA) IS ENTERING A NEW AND EXCITING PHASE; REBRANDING AND WELCOMING
MORE CONCRETE INDUSTRY TRADES TO BROADEN AND STRENGTHEN ITS MEMBERSHIP.
The Association’s core ethos will remain however, providing its

outcomes during the planning stage of a project, and are educated

members - companies who work with concrete - with leadership,

in good practice steps to reduce the likelihood of defects.”

advocacy, professional development and training.

CURRENT WORK PROGRAMME

NEW CHAPTER BEGINS

During 2018 the Association will look to introduce a new brand

The 2017 Annual General Meeting ushered in a new chapter,

across its suite of communications tools. Although Brad is keen to

when members voted to change the Association’s name to the

point out that this will not distract from executing a wide-ranging

New Zealand Concrete Contractors Association (NZCAA), and at the

work programme.

same time expand its area of focus.

“The Association remains committed to providing value,” says Brad.

The Association’s President Brad Robertson says, “The new name

“Over the next twelve months we will look to meet our objectives

better reflects the scope of work that our current members carry

across strategically important areas.”

out. Many are not only concrete placers but also offer pumping,

“For instance, our relationship with the Building and Construction

grinding, polishing, finishing, sawing and drilling services.”

Industry Training Organisation (BCITO) is strong, with Association

“Another benefit of this change is that the Association is now

representatives sitting on their concrete National Advisory Group.”

accessible to a wider group of tradespeople,” says Brad. “This will

Promoting technical capability is a key imperative for the Association,

enable all concrete contractors to access support that will help them

with regular good practice material circulated to members. “2017

produce a high standard of professional work.”

saw the achievement of a major milestone with the release of our
Code of Practice (CoP) for Concrete Placement of Domestic Driveways,”

MEMBERSHIP BENEFITS

says Brad. “This publication will go a long way in helping minimise

Founding Association and current Board member Martin Black, a

residential concrete driveway defects. We also have plans to draft a

30-year veteran of the industry, says the Association has played a
hugely valuable role in providing support to its members.
Formed in 1998 to raise concrete placing standards in what was an
industry of hundreds of small operators, the Association has been
tireless in advancing the interests of its members.

similar CoP for polishing and grinding concrete.”
2018 will mark the 20th anniversary of the Association, which will
be celebrated the annual conference held at the Novotel Rotorua
Lakeside 17-18 August. “Our conferences always strike a nice
balance between the practical and social programmes”, says Brad.
“Members gain tremendous benefit from coming together to receive

“In addition to the business and technical material on offer, and the

technical and business focussed information, as well as network and

discounts with organisations such as Site Safe, one of the biggest

socialise. We are anticipating that this year’s event will be the

benefits for me has been the networking opportunities,” says Martin.

best yet.”

“You are able to share concrete related ideas and solutions with your
fellow contractors to the benefit of you and your customers.”

CUSTOMER EXPECTATIONS
To become a member of the Association concrete contractors have
to demonstrate a high level of competency in concrete work and are

MOVING FORWARD
The emergence of the
New Zealand Concrete
Contractors Association
into a thriving construction

required to adhere to a code of conduct.

sector is an exciting

Members also place a premium on clear communication. Customers

emphasis on increasing

can expect a professional approach throughout any job, from initial
consultation through to project completion.
“The Association does not offer any guarantees on behalf of
its members,” says Brad. “As a variable product, comprised of
naturally occurring materials, concrete has the potential to exhibit
inconsistencies in terms of finish and colour.”
“However, members are encouraged to discuss all possible
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proposition. With an
membership the
Association will reach-out
to all concrete industry
trades, offering coordinated support with
the aim of enhancing the
profile and reputation of
the trade.

Brad Robertson, NZCCA President.

CONCRETE NZ LIBRARY

CONTACTS

LISTED BELOW IS A SELECTION OF RECENTLY ACQUIRED
MATERIAL BY THE CONCRETE NZ LIBRARY. MEMBERS CAN EMAIL
LIBRARY@CONCRETENZ.ORG.NZ TO BORROW.
MADE OF CONCRETE BY
DANIEL STUDER
This book presents an analysis of 16 selected
Swiss concrete buildings in scales 1:10 and
1:1 using large-scale detailed isometric
drawings. The buildings represent examples

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

of the diverse methods available for using
concrete to build contemporary architecture.
Series of images on the construction
processes and texts on the architectural/
construction methods, and a systematic
overview of the construction principles of
building envelopes, provide the reader with a
new, deeper understanding. Made of Concrete
demonstrates the innovative strength
of Swiss architectural production, which combines current technical requirements with
sophisticated building culture.

CONCRETE AND CULTURE:
A MATERIAL HISTORY BY
ADRIAN FORTY
Concrete has been used in arches, vaults,
and domes dating as far back as the Roman
Empire. Today, it is everywhere—in our roads,
bridges, sidewalks, walls, and architecture. For
each person on the planet, nearly three tons
of concrete are produced every year. Used

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

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

almost universally in modern construction,
concrete has become a polarizing material
that provokes intense loathing in some and
fervent passion in others.
Focusing on concrete’s effects on culture
rather than its technical properties, Concrete
and Culture examines the ways concrete has
changed our understanding of nature, of
time, and even of material. It concentrates on architects’ responses to concrete, and takes
into account the role concrete has played in politics, literature, cinema, labor-relations, and

Concrete NZ
Learned Society / NZ Concrete
Society
Ph (09) 536 5410
Fax (09) 536 5442
Secretary/Manager: Allan Bluett
President: James Mackechnie
www.concretesociety.org.nz

arguments about sustainability. Covering Europe, North and South America, and the Far East,
the degree that concrete has been responsible for modernist uniformity and the debates
engendered by it are examined.

LIBRARY QUIZ
To go in the draw to win a copy of Concrete and Culture: A Material History by Adrian
Forty answer the following question:
The New Zealand Master Concrete Placers Association (NZMCPA) has recently renamed /
rebranded itself as what?
Email your answer to library@concretenz.org.nz. Entries close Friday 22 June 2018.
Congratulations to Ross Bannan of Bannan Construction Ltd, who correctly answered
the Vol 59 Iss 4 Library Quiz to receive a copy of The World Recast: 70 Buildings From
70 Years of Concrete Quarterly.
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SCAN TO WATCH

