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A MESSAGE FROM 
THE PRESIDENT
Innovation in engineering is about commitment to quality and 
the ability to think outside the square to develop a better way of 
meeting a client’s need.

All entries for such an award go through a rigorous process of scrutiny and assessment 
by judges skilled in the associated services required for each project under considera-
tion. Due to the rigorous scrutiny and quality of judges the INNOVATE NZ Awards are 
the première engineering awards in New Zealand. 

Any recipient of an INNOVATE NZ Award should be very proud of this achievement as 
the award is a reflection the recipient has demonstrated very high standards of engi-
neering innovation and excellence. 

The award also reflects commitment by the client, consultants and contractor to collab-
orate and work as a team toward the common goal of excellence through innovation. 
We thank you all for your involvement in producing these outstanding projects.

We congratulate the recipients for their achievement which provide showcase exam-
ples of engineering at its best – a showcase to be shared with the rest of New Zealand 
and abroad. Thank you also goes to the judges who using their experience and skills, 
volunteered their time to identify projects worthy of an esteemed INNOVATE NZ 
Award of Excellence. 

“Innovation distinguishes between a leader and a follower.”
- Steve Jobs
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ABOUT ACENZ 
The Association of Consulting Engineers New Zealand (ACENZ) 
represents business services and advocacy in the consulting in-
dustry for engineering and related professionals.

ACENZ continues to work with other professionals and the wider construction indus-
try towards implementing reasonable conditions and robust practice in contracts & 
procurement and has achieved progress in developing relevant guidelines and docu-
mentation.

ACENZ is a member of the International Federation of Consulting Engineers (FIDIC) 
who represent the consulting engineering interests for over 80 countries. ACENZ is 
proud to contribute in tangible ways to FIDIC by sharing documentation and best prac-
tice guidelines with international colleagues, and providing representation for working 
parties and committees.     

MEMBERSHIP
ACENZ members make up around 95 per cent of New Zealand’s 
consulting engineers and almost all of the infrastructure design 
industry. ACENZ membership has been steady with over 175 
member firms that represent over 10,000 employees.

All member firms of ACENZ must be independent, and their principals are required to 
be people who are full members of a recognised professional body in order to ensure 
a consistently high standard of quality and service is maintained. All ACENZ members 
are subject to a code of conduct, and must have processes in place regarding quality 
management, must display focus upon ongoing development of business and techni-
cal education, and must hold professional indemnity insurance to a minimum level of 
$500,000.

Our members aspire to be trusted advisors to their clients, providing solutions that 
involve innovation, excellence and quality and pride themselves in being at the forefront 
of innovation in engineering consulting. The INNOVATE NZ Awards of Excellence cele-
brates these achievements.

The ACENZ website, www.acenz.org.nz offers information on the activities of the asso-
ciation, documents available for engaging a consultant, a directory of members and the 
services they offer and more.
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“Once again, the diversity of 
projects that consulting 

engineering companies get
involved with is highlighted by this 
year’s entries. From bridges, waste 

treatment facilities, and electricity distribution, 
to biochemical processes, milk treatment,

and even the housing of animals, New Zealand’s 
consulting engineering community continues 

to lead the world.”
-Andrew Read, Convenor

MESSAGE 
FROM THE 
CONVENOR
Technological innovations, new project delivery methodologies, enhanced safety-in-design practic-
es, structural integration with great architecture, and complex fire design solutions, are just some 
of the features of this year’s projects that demonstrate the diversity and strength of New Zealand’s 
consulting profession.

May I extend a thank you to all those who make these awards possible but who often do not get 
a mention. Our clients, contractors, fellow consultants, financiers, project managers to name just 
a few. I would also like to take this opportunity to thank those in central and local government for 
continuing to create an environment where innovation is fostered and encouraged, whether this is 
through the direct funding of innovative projects or through the legislation that encourages innova-
tive practices.

May I thank all the judges for their sterling efforts yet again this year. It is an honour and a privilege 
to work with you.

Thank you to all who have entered projects and congratulations to those who have won awards.

Andrew Read
2014 INNOVATE Convenor of Judges
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Andrew Read (Convenor)
Steve Abley
Geoff Banks
David Bridges
Alistair Cattanach
Win Clark
Steve Gentry
Brett Harries
Allan Leahy
Alec McCulloch

Bob Nelligan
Ray Patton
Ernst Sansom
Derek Smith
Murray Spicer
Gavin Still
Adam Thornton
David Brunsdon
Andrew Charleson
Jim Dobbie

Herb Farrant
Steve Jenkins
Trevor Matuschka
Brent Meekan
Michael Simpson
David Voss
Matt Harris
and Cam Wylie

ABOUT 
INNOVATE NZ 
AWARDS OF EXCELLENCE
The INNOVATE NZ Awards of Excellence showcase and 
celebrate outstanding New Zealand engineering excellence 
and innovation. 

The INNOVATE Awards differ from others as the projects are 
evaluated individually on the merit of each project alone, so 
there may be more than one award in any of the given 
categories or none at all. A project is not awarded a prize (being 
Gold, Silver, or Merit) for simply being a good project. The work, 
technology, service, and innovation must go above and beyond 
what is considered standard operating procedure for the 
industry.

JUDGING PROCESS
Each year a panel of 25 to 35 judges evaluate projects in teams, each team reading 
project submissions, conducting client interviews and tours on many of the project 
sites. This attention to detail accompanied by a thorough investigation by a panel of 
industry experts is what makes the INNOVATE NZ Awards of Excellence the pinnacle 
of industry achievement.

Judges consider the technical excellence of the design and execution by evaluating 
complexity, innovation, depth of technical knowledge, the elegance of the solution, 
social environmental impacts and the client relationship of each entry.

JUDGING PANEL
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STANDING LEFT TO RIGHT:
Andrew Read (Convenor), Derek Smith, Herb 
Farrant, Cam Wylie, Trevor Matuschka, David Voss, 
Geoff Banks, Brent Meekan, Gavin Still, Michael 
Simpson, Alistair Cattanach, Bob Nelligan.

SITTING LEFT TO RIGHT:
Rosie Thomas (Awards Coordinator), Win Clark, Alec 
McCulloch, Steve Gentry, Ray Patton, David Bridges, 
Murray Spicer, Brett Harries, Allan Leahy.

BOTTOM PHOTOS LEFT TO RIGHT:
Alistair Cattanach smiles on as fellow judges Derek 
Smith, David Bridges and Andrew Read (Convenor) 
discuss a project. Long time judges Gavin Still and 
Steve Gentry highlight certain aspects of their pro-
jects to the group.
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AUCKLAND ART 
GALLERY
AUCKLAND

Holmes Fire for Auckland Art Gallery

Being the oldest public art gallery building in New Zealand and a treasured Auckland icon, the 
most important aspect of the fire engineering design was the need to evolve fire safety solutions 
for building code compliance that aligned with the architectural vision and the functional art 
gallery requirements (climate control, security, exhibition protection). In many cases these various 
aspects were mutually exclusive.

Engineering consultants, Holmes Fire were involved for more than eight years on this project; 
from master planning of the redevelopment, discussions with the gallery staff on fire protection 
for the gallery and artworks, developing fire engineering strategy for building consent, construc-
tion monitoring through the length of the project and final systems commissioning. Specific fire 
engineering design input included finite element smoke modelling, egress modelling to account for 
the wide range of uses in the new building, fire damage restoration strategies as well as extensive 
design options to ensure that the fire protection features remained invisible.

Priorities for building functionality, engineering, architectural and gallery operations were de-
veloped collaboratively, with substantial stakeholder involvement. This demanded a high level of 
consultant communication, open discussion about various design options, attention to detail and a 
confidence that the project outcome would be worth the effort required to solve these challenges. 
This was the only way that the conflicting engineering challenges could be integrated into an archi-
tectural design that has been successful in its realisation.

Holmes Fire achieved a fire design that will protect the people, the art 
and the building with a level of accuracy that is unprecedented in New 
Zealand.

2014 INNOVATE NZ Awards of Excellence    15

G
O
LD



MECHANICAL SERVICES AND 

ARTESIAN HEATING & COOLING

CHRISTCHURCH 
INTERNATIONAL 
AIRPORT
CHRISTCHURCH

Beca for Christchurch International Airport Ltd

The Integrated Terminal Project (ITP) at Christchurch International Airport is based around the 
provision of a new terminal with integrated check-in for international and domestic passengers. 
The new 26,000m2, three-story building, costing $237 million, was partially built in place of and 
replaces the existing domestic terminal which originally opened in 1960. It required building in 
stages of new build and demolition, whilst maintaining airport operations. Despite 11,000 earth-
quakes, the final stage was completed in March 2013 and within 1% of the project budget set in 
2009. Beca Engineering Consultants designed the mechanical building services.

The development features a long list of innovative, energy efficient and stand-out features such 
as moving large amounts of air (sufficient to fill the size of the Sydney Opera House Concert Hall 
every 44 seconds) and 12 km of Greenpeace Future Approved aqua-therm pipework. This envi-
ronmentally conscious pipework product is non-metallic, is less susceptible to erosion and reduces 
the quantity of chemical additives to the heating and cooling water. It also requires no welding, and 
therefore hot works permits, so presents reduced fire risks.

However, the ‘jewel of the crown’ is in the artesian heating and cooling system where heat energy 
is taken and discharged to the artesian water flowing in the aquifer beneath. The new ITP building 
employs chillers, acting as geothermal heat pumps, to provide both mechanical refrigeration cool-
ing and heating as well as artesian water for direct cooling. The system has the ability to provide 
a mixture of these three modes at any one time. It can also recover and redistribute heat energy 
around the building. Thus, only the excess heat energy is extracted to the artesian water making 
the system the peak of energy efficiency.  

The use of artesian water is not only energy efficient; it also reduces the need for cooling towers 
and boilers. This not only has obvious environmental and maintenance benefits, but also reduces 
plant space requirements and structural loadings.
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HDVC POLE 3
WELLINGTON

Aurecon New Zealand Ltd for Siemens New Zealand Ltd & 

Transpower NZ Ltd

The $450 million upgrade of Transpower’s critical HVDC power link between the North and South 
Island was completed in 2013.  In 2009 it was claimed by the Minister of Infrastructure, Gerry 
Brownlee as being, “New Zealand’s most important piece of infrastructure work to be carried out 
in the next 10 years.” As part of a Design and Construct (D&C) team lead by Siemens, engineering 
consultants Aurecon, provided structural, seismic and geotechnical design support. The previously 
aging system was being operated at reduced capacity and the upgrade project nearly doubled its 
transfer capability to 1200 MV.

The design involved two world-first seismically base isolated converter stations. The Wellington 
project required resolution of many complex seismic and geotechnical issues.  The building is de-
signed to accommodate horizontal movements in the base isolators of up to 700mm, which to date 
are the largest displacements designed for in a New Zealand building. 

The seismic performance of the plant and building required intensive computer modelling and 
analysis to a level of detail rarely achieved in seismic engineering in New Zealand. There were 
innovative solutions to achieve the best outcome for the owner, Transpower.  It was imperative 
that while improving building seismic performance this was not at the expense of the plant seismic 
performance. The new Pole 3 converter station at Haywards forms a vital piece of key national 
infrastructure to ensure enhanced reliability of power supply to both islands. Commissioning of 
the Pole 3 project commenced in March 2013 and the station has now been running successfully 
in test for market operation for more than one year.

“The project is one of the most challenging undertaken by Transpower in 
the last 20 years due to the complex geotechnical and seismic issues on 
very constrained sites. Aurecon provided innovative technical solutions 
at the time of tender to deal with the seismic issues and were then re-
sponsible for working closely with Siemens to deliver the world’s first base 
isolated HVDC converter stations.” – Mike Carter, GM Major Projects for Transpower
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WAIRAKEI 
BIOREACTOR
WAIRAKEI

Beca for Contact Energy Ltd

The Wairakei Bioreactor is a treatment facility constructed at Contact Energy’s existing Wairakei 
Geothermal Power Station to remove hydrogen sulphide (H2S) from the power station cooling 
water before it is discharged to the Waikato River. 

The facility was designed to use naturally occurring sulphur oxidising bacteria to reduce H2S levels 
as required for discharge consent compliance by Environment Waikato. 17m3 per second of cool-
ing water enters the bioreactor intake structure and 13m3 per second is lifted by five submersible 
pumps into the pipe field. The remaining 4m3 per second is discharged to the river via a passive 
overflow weir (river barrier to change flow), capable of overflowing 17m3 per second. 

To meet the new consent requirements, Contact Energy selected a tubular-bioreactor concept 
proposed by Beca, based upon simplicity of operation and low operating and capital costs. The pipe 
field consists of 1,890, 200m parallel thin-walled PE pipes supported in an innovative ‘soilcrete’ 
matrix. Utilising an abundance of natural and existing material, the cement / sand / soil / pumice 
mix was created, thus dubbed ‘soilcrete’. 

The pipes are arranged in a compact ‘over and under’ arrangement to create a permanent syphon 
that minimizes the operational costs. The sulphur oxidising bacteria that grow on the inside sur-
face of the pipes use the H2S as a feed source while the cooling water passes through the system.

Beca was responsible for the detailed process, mechanical, electrical, instrumentation, civil, hy-
draulic and structural design. Downer was the lead construction contractor.

The successful completion of the bioreactor allows Contact Energy to continue full and uninter-
rupted generation at the Wairakei Geothermal Power Station in full compliance with the new 
discharge consents, providing a substantial reduction in the environmental effects related to 
geothermal electricity generation.
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AUT UNIVERSITY - SIR PAUL 
REEVES BUILDING
AUCKLAND
Beca for AUT University

Auckland University of Technology’s (AUT) new Sir Paul Reeves Building houses the School of Com-
munication, and now forms the heart of AUT’s city campus.  Beca, pleased to step up to the myriad 
of challenges demanded of the structural and fire engineering teams, undertook design services 
from concept to construction completion.

The building consists of two key elements. First, a five-level entry building featuring expansive and 
vertically connected levels comprising exhibition spaces, media studies facilities, flexible function 
and study spaces, cafeteria and a 380-seat lecture theatre. The second element linked the entry 
building and a 12-level tower via a number of open void spaces. The tower houses a convergent 
media centre, computer labs, teaching spaces, post-graduate study space, studios and staff offices.

The flexible, open nature of the building presented a number of unique challenges to the design 
team requiring the development of innovative solutions to realise the architectural and client vision 
for the building. Said innovations included an integrated mechanical smoke extraction system which 
linked all areas of the building and included a ‘ring plenum extract’ detail in the tower levels to re-
move smoke from the central atrium. 

Fire Dynamics Simulator (FDS) modelling of the entire structure for a building of this size and 
complexity was a first for New Zealand fire engineers requiring innovation in the use of comput-
er modelling. The structure enclosing the main lecture theatre incorporates inclined diaphragms 
and columns working in conjunction with cranked shear walls and ‘hung’ columns to achieve a series 
of dramatic internal spaces. 

“AUT is highly appreciative of the first-class service provided by the Beca 
team, in particular the commitment to providing excellent solutions using 
a collaborative and innovative approach. From the outset the team ap-
proached this project with the same spirit of creativity and communica-
tion that the building itself would seek to embody.”  
- Suzanne Webb, AUT Client Representative
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CLANDEBOYE LACTOSE 
EVAPORATOR
SOUTH CANTERBURY
Aurecon New Zealand Ltd for Fonterra Cooperative Group Ltd

The Clandeboye Lactose Evaporator Project achieved increased production of edible grade lactose 
in the Clandeboye Dairy Factory Lactose Plant by more than 20% without any additional plant raw 
material being required whilst increasing product yield from 64% to 78%.

The objectives were achieved by installing an innovative evaporator designed to simultaneously 
crystallize lactose and further concentrate raw materials to higher total solids than previously pos-
sible in traditional lactose evaporation plants. The Clandeboye Lactose Evaporator is a novel design 
based on a prototype developed by Aurecon and installed in the Fonterra Hautapu Lactose Plant in 
2008. The Clandeboye design incorporates features to control lactose crystal size, extend pro-
duction run time, improve yield, and reduce loss for both clean-in-place (CIP) chemical and water 
requirements compared with traditional evaporator methods.

Innovation highlights include: an evaporator low-shear recirculation pump and piping design to 
minimise crystal attrition  and short circuiting in the separator; a fines control system to increase 
the mean size of crystals discharged from the evaporator and the implementation of model-based 
feed-forward controls for full automation of density and level.

The technology used sets a new benchmark in lactose processing by improving product yield, reduc-
ing the loss of lactose (to lower value by-product) and improving the stability and cost effectiveness 
of downstream processing operations. Lactose that otherwise would be sold as low value animal 
feed or spray irrigated on land can now be recovered and incorporated into higher value export 
dairy products.

This project’s innovation and technology in lactose processing has highlighted Aurecon and New 
Zealand in the global dairy market as winner of the IChemE Awards 2013 Food and Drink Award. 
Additionally, the technology is the subject of international patent applications and has been licensed 
to Relco LLC, a major lactose plant manufacturer in the United States. Orders for new plants incor-
porating the technology have subsequently been placed in the US and Europe. 

The success of this project cements the technology as best practice for the 
plant production of lactose. 
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KEREPEHI WTP UPGRADE
HAURAKI

Harrison Grierson for Hauraki District Council

In June 2010, Hauraki District Council commissioned Harrison Grierson to upgrade the Kerepe-
hi Water Treatment Plant with the objectives of meeting the national drinking water standards, 
increasing the treatment capacity (approximately two-fold, to 12,500 m3 per day) and enabling the 
plant to more effectively treat raw water with high turbidity peaks.

The Kerepehi Water Treatment Plant supplies the Hauraki Plains area and the local dairy farming 
industry (approximately 150,000 cows ) and is therefore crucial to the economic stability of the 
region.

Harrison Grierson considered a number of process options and developed detailed designs, for 
each of which realistic cost/benefit estimates were prepared, enabling council to select the most 
cost effective option.

The selected design underscores the consultant’s thorough understanding of the requirements and 
demonstrates lateral thinking and effective re-use of major components of the original plant. Such 
re-use included: modifying and upgrading the raw water feed pumping and flocculation functions; 
converting both clarifiers to tube settling; removing the contents of the sand filters and re- equip-
ping them as feed tanks for an array of new membrane filters.

New work included the design of a building (which incorporated below-floor water tanks) to house 
the membrane filters, disinfection and sludge de-watering equipment, an electrical switch room, a 
control and monitoring station and staff facilities.

A close working relationship between the consultant and the two main contractors (civil construc-
tion and membrane supplier) enabled the development of a staged, construction methodology 
which ensured that production of treated water was maintained during the entire period.

In December 2012, the plant was completed on time and at a cost approximately $3 million below 
initial estimates.  Very soon after commissioning, the plant proved its ability to produce quality wa-
ter to satisfy the requirements of the region during the most severe drought in 70 years.
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MILFORD SOUND 
FRESHWATER BASIN 
HARBOUR REDEVELOPMENT
MILFORD SOUND

Hadley Consultants for Milford Sound Development Authority

The Milford Sound Freshwater Basin Harbour is a fundamental element of New Zealand’s tour-
ism infrastructure and is located in an iconic New Zealand landscape. During the summer tourist 
season, the harbour is one of the busiest in New Zealand with up to 120 closely coordinated tourist 
vessel movements per day!  An upgrade of the harbour and facilities was essential to allow for 
growth in tourist numbers and to meet requisite safety standards.

The $6.2 million harbour redevelopment was constructed during the 2012 winter and included: re-
locating the existing breakwater and dredging to enlarge the basin, replacement and realignment of 
floating wharves including fabrication of new berth pontoons, replacement of berthing and mooring 
dolphins and extending the visitor terminal promenade and deck to access the new berth locations.

The Milford Sound Development Authority (MDA) appointed Hadley Consultants Ltd to manage 
the project and act as principal consultant for the harbour expansion and upgrade and additional 
berths. Smith Crane and Construction Ltd were the lead contractors for the harbour redevelop-
ment and E-Type Engineering was responsible for constructing the new floating berths.

Numerous challenges presented themselves during the project including: the remote location, lim-
ited site access, World Heritage Park and National Park status, Coastal Marine Area strict environ-
mental limitations, construction undertaken in a working harbour, unpredictable fiord land winter 
weather, and difficulties extracting existing piles from the seabed. Despite these challenges, the 
project was successfully completed on time and under budget.

The completed project was opened in time for the 2012/13, summer tourist season and has been 
operating with improved efficiencies and greater capacity. The commitment by the MDA Board to 
this significant redevelopment at this key New Zealand tourism asset is to be commended.
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SH94 MILFORD ROAD - 
HOMER TUNNEL WESTERN 
PORTAL ROCKFALL RISK 
MANAGEMENT
MILFORD SOUND

Opus International Consultants Ltd for NZ Transport Agency

Milford Sound is an iconic New Zealand tourist destination, attracting over 1 million visitors 
annually. The sole road to Milford Sound is prone to multiple natural hazards such as avalanche 
and rockfall, closing the road for several days a year to avalanche risk. For the first time since the 
construction of the Homer Tunnel, a rockfall in 2012 posed a significant risk to road users. The 
Milford Rockfall Risk Management Project differs from conventional rockfall projects in many ways. 
The environment and location required techniques more associated with mountaineering than 
geological mapping. Opus arranged for specialist mountaineering guides to investigate the history 
of the site and its condition and used drone aircraft to overcome the lack of base data to assess the 
risk and design the solution. They worked closely with the client to manage safety and arranged for 
specialist mountain safety oversight.

Opus used conventional rockfall analysis computer modelling, but took it further by working closely 
with specialist rockfall contractors, Geobrugg NZ to assess 3D rock fracture along rockfall routes 
and distributional spread of impacts and velocities following break and scatter of rocks during the 
fall. Opus designed a temporary rockfall protection shelter. The design of the modular temporary 
shelter considered the curve and slope of the road, the natural fall of the surrounding slopes, and 
married into the existing tunnel portal. The road remained open at critical times during drilling as 
scaling works progressed at altitude and afforded a significant improvement in safety to the trav-
elling public and road users. The rock pinnacle was successfully removed in June 2013 following a 
specifically designed drill and blast programme. Careful blast design, using information gained by 
geological mapping, assured a clean and high fracture blast reducing the potential for large boulders 
and maximized fragmentation whilst minimizing impact on the residual mountain face. The design 
of the shelter protection system adopted a radical means of assessing site specific rockfall risk and 
provided a high level of temporary protection in a unique modular form that can be dismantled and 
transported away from the site or recycled elsewhere with minimal impact on the National Parks 
environment.
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TAHUNA WASTEWATER 
TREATMENT PLANT - 
STAGE 2 UPGRADE
DUNEDIN

CH2M Beca Ltd for Dunedin City Council

CH2M Beca was engaged by Dunedin City Council to undertake the design and construction moni-
toring of Stage 2 of the Tahuna Wastewater Treatment Plant (WWTP) Upgrade, which serves a pop-
ulation of 120,000.  Prior to the Stage 2 upgrade the WWTP consisted of primary sedimentation 
and chlorine disinfection.  The Stage 2 upgrade to secondary treatment was required to improve the 
effluent quality and to allow ultraviolet light (UV) disinfection to replace chlorination.

The liquid stream upgrade included grit removal and the conversion of the existing plant to a 
high rate activated sludge process. The length of the existing primary sedimentation tanks (PSTs) 
allowed formation of three zones (grit removal, aeration, sedimentation) using partition walls within 
the original structures. Conversion of the PSTs included novel approaches such as: converting for-
mer sludge hoppers to grit hoppers, suction removal of sludge from rectangular tanks, modification 
of existing travelling bridge scrapers and high speed aeration blowers. 

A unique and innovative feature of the design was the modification of existing travelling bridge 
scrapers by the addition of vee scrapers operating in conjunction with multiple pipe suction ports, 
so that sludge was extracted along the length of the tanks.    

The upgrade has achieved all of the client’s requirements within the project’s objectives and con-
straints.  This included the minimisation of odour generation because of the WWTP’s immediate 
proximity to a residential area.  The design provides a substantial reduction in the environmental 
effects related to Dunedin’s wastewater discharge to the environment which enabled the plant 
to continue to operate at full capacity while modifications were made and which maximised use of 
existing assets in order to minimise capital cost.

“For over a decade Beca has played a key role in the process that ultimate-
ly resulted in the Tahuna Wastewater Treatment Plant Upgrade Project.”
- Chris Henderson, Manager, Plant Maintenance and WAstewater Treatment for Dunedin City Council
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THREE 35 LINCOLN ROAD
CHRISTCHURCH

Ruamoko Solutions Ltd for Cadaques Investments Ltd

For the ‘Three35’ Lincoln Road commercial building project, Ruamoko Solutions introduced 
replaceable-links for steel Eccentrically Braced Frames (EBF’s) into New Zealand. Based on 2010 
Canadian research, the system utilises frames with shear links that can be replaced after a dam-
aging earthquake. These shear links deform under severe seismic loading, reducing the peak load 
experienced by the building and absorbing seismic energy. 

The recent Canterbury earthquake sequence has highlighted the market demand for seismic 
systems that minimise downtime associated with post-earthquake building repair. Developers are 
increasingly interested in pursuing new seismic systems and technologies that limit damage and 
reduce the impact of repairs following earthquakes. For such systems to compete with conventional 
seismic systems in the commercial market, many factors including: seismic performance, cost, erec-
tion time, materials, procurement, design and construction challenges must be considered.

As few guidelines or standard solutions were available for this emerging technology, Ruamoko Solu-
tions developed a series of significant innovative solutions, particularly around link endplates and 
column baseplates to overcome significant challenges within the local market regarding fabrication 
and material sourcing associated with this new technology. 

The design was peer-reviewed by BCD Group Ltd, and required close collaboration with Steel Con-
struction New Zealand (SCNZ) who has since developed design guidelines based on this project. 
The successful construction of this project has paved the way for further projects to use this tech-
nology by helping to identify and resolve practical issues able to address the design and construc-
tion stages of EBFs with replaceable links. 

The outstanding feature of this award submission is the openness with 
which problems have been identified and solutions sought.
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CHRISTCHURCH SOUTHERN 
MORTORWAY - STAGE 1
CHRISTCHURCH

Opus International Consultants Ltd & Beca for NZ Transport Agency and 
Fulton Hogan

From the first works undertaken in the 1970s, the Christchurch Southern Motorway has provided 
a key route between the southwest parts of the city, the central business district and Lyttelton Port. 
As Christchurch has grown so too has the demand for a safer, more reliable southern corridor. 

The NZ Transport Agency along with Beca, Opus and Fulton Hogan embarked on a journey to pro-
vide the region with a route that would deliver reduced travelling times, improved motorway access 
and safer streets. The 10.5km long Christchurch Southern Motorway Stage 1 (CSM1) Project, the 
first of the Canterbury Region’s Roads of National Significance (RoNS), is a complex, large scale 
motorway and arterial road project encompassing the upgrade of busy existing roads, construction 
of new interchanges, extensive development through historic and active landfill sites and careful 
balancing of stakeholder requirements. 

A flat topography and liquefiable ground conditions provided technical challenges for the geometric 
design, disposal and treatment of stormwater and the physical structures of the project.

From the outset of scheme development through to construction, the successful delivery of CSM1 
involved extensive collaboration between the project team, Christchurch City Council (CCC), Envi-
ronment Canterbury (ECan) and affected parties to ensure all facets of the project were integrated 
into the design. This dedicated team approach proved critical when managing not only technical 
curve balls, but also needs of the team, wider city, and, most importantly management through the 
Canterbury earthquakes. To overcome these unique challenges and still deliver this project ahead 
of programme and under budget is a testament to the skills and dedication of the whole team. 

The outstanding success of this project has given the region a real sense of 
hope by demonstrating what can be achieved in difficult circumstances as 
the city rebuilds.
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HAYWARDS SYNCHRONOUS 
CONDENSER REFURBISHMENT
WELLINGTON

Beca for Transpower NZ Ltd

As part of the HVDC Pole 3 project, Transpower refurbished four 65 MVar synchronous condenser 
units which are critical for the HVDC link providing stability to the North Island main grid.

Engineering consultants Beca, were engaged to: design the installation of the replacement 110k 
and 11kV transformers, the associated 110kV and 11kV plant and connections, together with 
seismic strengthening of the three-story structure that supports the condensers, transformers and 
associated cooling equipment.

This was a technical and complex, multi-disciplinary project requiring expertise in a number of fields. 
Innovation and collaboration helped to overcome the extreme site specific constraints of carrying 
out heavy construction, including demolition and major concrete work within a live switchyard.  

Located adjacent to the Wellington fault, the installation requires reliable seismic robustness. Beca 
believe that there are no synchronous condensers installed anywhere in the world in such a severe 
seismic zone.  Beca carried out non-linear time history analysis to predict the expected structural 
response in a 2500 year return-period earthquake and derived an extremely economical strength-
ening solution.

To allow for potential seismic movements between the transformers and the condensers, Beca 
detailed a novel parallel cable solution rather than more traditional rigid bus. This required detailed 
analysis to ensure equal current sharing.

Beca provided a multidisciplinary team to successfully deliver a solution that was seismically fit and 
offered improved staff and plant safety during construction, operation and maintenance.
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SH35 MAREANUI 
REALIGNMENT
OPOTIKI

Opus International Consultants Ltd for NZ Transport Agency

The closure of State Highway 35 by a landslide required the NZ Transport Agency to realign the 
highway. Opus International Consultants designed and supervised the construction of the 1.2km 
realignment through steep and challenging terrain. The thin site soils overlaid unstable, slip- prone 
bedrock. This challenge together with steep terrain and dense bush required a ‘design as we go’ 
approach.

Geotechnical, contractual and budget risks were continually addressed using the principal’s risk 
management system and the ‘Last Planner’ project management technique. Both proved effective 
in providing direction and a degree of certainty in an ever changing environment. These project 
techniques allowed the Agency to review the budgets and timeline for the project, and then provide 
vital information to the funder and stakeholders.

Another key element was close community involvement with the local iwi and Marae in selecting 
earthworks disposal sites. Spoil was delivered to the Maraenui beach for use in improving sea 
defences in front of the Marae. The spoil was also used to rejuvenate portions of the foreshore, re-
instating the land to a productive state. A second disposal site on flood prone land at Hawai resulted 
in improved land quality and utilization in a win-win situation for the project and the community.

“This relationship allowed the NZ Transport Agency the opportunity to 
provide a positive benefit for the local community while still achieving 
value for money for the government.” 
- Nigel D’Ath, Journey Manager for NZ Transport Agency
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WILLIS CENTRAL
WELLINGTON

Pacific Consultants for The Wellington Company

Willis Central, based at 42-52 Willis Street (Wellington), is the new home for Telecom. The building 
capitalises on its central location incorporating a number of sustainable initiatives that facilitated 
five-star Green Star certification. The result is a building with an exceptional occupant  environment 
that minimises consumption of resources, reduces undesirable emissions and enhances the ecology 
and urban fabric of Wellington.

The development comprises a refurbished existing building with new additional floors and tower, all 
connected to an impressive open atrium. Pacific Consultants were responsible for the detailed de-
sign and documentation of the mechanical HVAC, electrical, hydraulics and fire safety engineering 
systems plus the detailed services fit-out design for the building’s key tenant, Telecom New Zealand.

Integrated chilled beams incorporate power and data cabling plus up and down lighting.  The nature 
of the cohesive integrated service design with mostly exposed services, makes the deployment of 
any new technology to the desktops in the open plan office spaces, simple and efficient.  

The fire smoke control system required specific design incorporating state of the art, Fire Dynam-
ics Simulator (FDS) modelling of fire scenarios within the large open plan atrium and office spaces.   
Smoke is exhausted from the top of the atria via extract fans with dedicated opening lourves and 
mechanical supply providing make up air to the occupied floors and keeping escape paths clear 
during an emergency fire evacuation.
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