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Described by project consultant Richard Walsh, Technical Director Building  
Services at Beca, as one of the most complex buildings he’s worked on, B405  
will significantly bolster teaching and laboratory research spaces for the university’s 
five engineering departments.

Two 250-seat lecture theatres and learning spaces for undergraduate students 
dominate the building space. However, it is 98 research labs that posed the most 
complex design and engineering challenges in B405. 

Labs providing ‘wet’ facilities for heavy-duty chemistry and science require specific 
bundles of services spanning airflow and extraction systems, lighting and UV 
sterilisation, reticulated gasses, power and cables – there are even micro grids for 
wind turbines and photovoltaics used by researchers in certain labs. Then there are 
clean rooms, hologram rooms, and extraction fans, among a long list of other items, 
reflecting the varied nature of engineering research and the lack of commonality and 
repetition across work spaces.

The power of one
BIM steers complex services-centric building design; consultants embrace  
one version of the ‘truth’. 

 
Researchers and students at the University of Auckland 
engineering school will be working from brand new purpose-
built labs and multi-disciplinary learning spaces from 2020.  
The centrepiece of construction is a 12-storey, 30,000 sqm 
building known as Building 405 (B405). 

Project consultant teams from Beca and Jasmax used BIM 
processes throughout building design – an approach that 
ensured teams worked in a more coordinated fashion. Sharing 
design elements while maintaining one version of the ‘truth’ 
effectively de-risked a highly-complex design phase.

WHAT IS BIM?

Building Information 
Modelling (BIM) is a digital 
representation of the 
physical and functional 
characteristics of a built 
asset – everything from 
bridges to buildings. A 
building information model 
is a shared knowledge 
resource for information 
about a facility, forming a 
reliable basis for decisions 
during its life-cycle; defined 
as existing from earliest 
conception to demolition.

The key principle is that 
BIM is not any single act or 
process. It is not creating 
a 3D model in isolation 
from others or utilising 
computer-based fabrication. 
It involves being aware of 
the information needs of 
others as you undertake 
your part of the process.
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Spatial programming

Design authoringEngineering and structural analysis

The process
Melanie Tristram, National BIM Manager at Jasmax, said BIM 
processes and workflows developed between Beca and Jasmax 
supported a more coordinated design phase.  

“Applying BIM processes to design reduces rework and duplicated effort 
– and offers opportunities for building management. Crucially, everyone 
must be on the same page to collaborate effectively,” she said.

Whereas architects require positional control of design elements, 
such as power outlets, light switches and other features in walls and 
ceilings, engineers focus on services design and how specific elements 
connect to systems, paying particular attention to making everything 
work within the building structure. 

The last thing anyone needs is two sets of drawings, which leaves 
contractors scratching their heads and wondering which drawings to 
follow. “What better way to mitigate that than to have one copy of 
design elements in a joint model,” said Tristram. “It’s about working 
with one source of the truth.”

Walsh elaborated in more colourful terms, describing the “train 
wreck” likely to ensue when engineers and architects work within 
their own bubbles. Likely scenarios include ducts running through 
beams, and services swinging below ceilings. “And that’s just design,” 
he said. “Construction would be impossible.”

Consultant teams at Beca and Jasmax developed a BIM Execution 
Plan (BEP) centred on shared ownership of model elements. The 
programme timeline determined who owned which model elements 
and when, allowing teams to take turns at controlling different 

DURATION
Under construction
Design process commenced 
2014; construction completed 
2020

DETAIL
12-storey, 30,000 sqm building 
known as B405

PROJECT PARTNERS
Client: University of Auckland 
Engineering School 
Architect: Jasmax
Services engineer: Beca
Structural engineers:  
Structure Design Limited
Lab specialist: Labworks

BIM USES 
The New Zealand BIM 
Handbook Appendix D  
defines 21 distinct BIM Uses. 
For this project the primary 
BIM Uses include:

Design authoring
Spatial programming
Design review
3D coordination
Engineering and structural 
analysis

PROJECT DETAILS

THIS CASE STUDY HIGHLIGHTS THE 
VALUE OF USING BIM IN THE DESIGN 
STAGE OF THE PROJECT LIFE CYCLE.

   WHAT IS A BIM 
USE?

“ BIM Use – a 
unique task or 
procedure on a 
project which can 
benefit from the 
application and 
integration of BIM 
into that process.” 

   THE NEW ZEALAND BIM 
HANDBOOK.
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elements as design progressed, in the process reducing the number  
wwof elements in play and the time put to their coordination.

Jasmax consulted user groups at the university to guide initial placement of 
wall elements, handing over the model to Beca for compliance checking and 
modifications to accommodate specialised equipment, such as electrical isolators, 
three-phase power, and placement of elements in non-architectural sensitive areas, 
including plant rooms. 

Beca specified and placed ceiling elements, before Jasmax took over to finesse 
positioning. Along the way, the model was shared with a sub-consultant working on 
laboratory fit-out, with their inputs helping both architectural and building services 
teams to refine their models. The engineers developed a set of penetration families 
to coordinate the structural slab, shear walls, and beam penetrations, ensuring 
building services were modelled in full knowledge of these elements before the 
structural model was updated.  

To maintain the pace of development one team typically took ownership of wall 
elements while the other controlled ceiling elements. Scheduled model swaps 
managed through a permission-based FTP exchange, called Newforma, ensured  
both parties knew which model was live at any point in time.

 
Challenges and constraints 
Walsh said the importance of planning, particularly observing deadlines for model 
swaps, cannot be overstated. 

“For a building of this size you can’t have both parties working on the same elements 
at the same time. It would be chaos,” he said. “You’ve got to meet deadlines 
throughout the design period to coordinate element sharing.”

The BEP kept everyone on track and focused on the right set of elements at the right 
times. And while adopting BIM processes didn’t necessarily shorten design times, 
the more coordinated approach they enforced reduced rework and delivered a 
higher quality design model. 

Element Sharing

Beca Place Lights in 
Model as 'first pass' 

design.

Jasmax take 
ownership lights 
into their model. 
Coordinate with 
ceiling types and 

review.

Beca take  
ownership back into 
their model. Review 
Jasmax changes and 

finalise design.

Jasmax take 
ownership and 

coordinate again. 

Beca share lights 
with Jasmax model. 

Begin circuiting. 

Jasmax review 
and complete final 

coordination. Ceiling 
design complete. 

Beca re-run lighting 
calculations.

Fully coordinated 
model.
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“If you think about how we used to 
design before computers – on paper – the 
investment in whatever you were drawing 
was high, because you only had a couple 
of goes at scraping it out with a razor blade 
before you went through the tracing paper,” 
he said. “There’s a bit of that thinking when 
you’re working with BIM in detailed design. 
Changing things becomes a killer, because  
redesign is expensive. However, done 
properly – when you follow a sequential  
plan to ensure you put things in the model  
at the right times – design is definitely  
more coordinated.”

Results and benefits
Adopting BIM processes to steer design authoring and review, spatial programming, 
3D coordination, and engineering and structural analysis asset information delivered 
a highly coordinated model. 

• Consultant teams worked in a more collaborative fashion 

•  Aligned processes and information sharing reflected changes in locations  
and materials throughout design and documentation, promoting efficiency  
and minimising rework 

•  Lighting information and photometric files embedded in the model produced  
vivid and realistic renders  

•  Lighting calculations and ceiling element modelling were completed early 

•  Managing equipment data in the model eliminated spreadsheets from workflow 
and kept equipment schedules in sync with model drawings

Though BIM processes focused on design coordination, consultants also looked 
longer term, to the time when the virtual As Built model is handed to the client 
at the end of construction – a notion fundamental to the very definition of BIM, 
embracing both the physical and functional characteristics of a building. 

Taking this broader view, engineers input 
mechanical data directly into the model – a huge 
task, when you consider the sheer number of 
items, including almost 1,000 mechanical assets. 
Other fixtures in the model include 6,784 lights, 
as well as many thousand light switches, power 
outlets, grilles, and sensors. 

However, the approach delivered mighty 
benefits, eliminating spreadsheets from 
workflow and syncing equipment data with 
model drawings. So, for example, in the event 
certain fans were deemed surplus to design 
and deleted from the drawing, the equipment 
schedule remained up to date. 

"Managing equipment data in the model is very 
powerful – everything we modelled had to be 
in the schedule, and vice versa,” said Walsh. “It 

“ For a building of this 
size you can’t have both 
parties working on the 
same elements at the 
same time. It would be 
chaos…You’ve got to meet 
deadlines throughout the 
design period to coordinate 
element sharing.”
RICHARD WALSH, TECHNICAL DIRECTOR 
BUILDING SERVICES, BECA
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can make the model extremely useful for the next 
stage, allowing model users to see all the specs – 
without having to find the spreadsheet. It’s so hard 
to do, otherwise.”

In a similar vein, Beca performed lighting 
calculations, using analysis software to calculate 
lux levels. The move saved a mountain of redesign 
when architects moved light fixtures to suit room 
requirements – so when the designers made 
changes, electrical engineers were able to rerun 
their calculations using geometry data in the model. 
The integration of these historically standalone data 
sets also benefitted the architect, whose renders 
used photo metric files to paint a realistic picture 
of brightness, light distribution, and shadowing, for 
every light.

Lessons for success
Communication is key to the success of complex projects involving different teams 
and disciplines. BIM projects are no different. More than simply meeting deadlines 
laid out in a sequential plan, consultants must keep talking to accommodate changes 
and setbacks.

“In some projects the prevailing view is that BIM is simply designing in a 3D 
modelling platform,” said Tristram. “But that view is incorrect. The BIM processes  
we developed supported the level of collaboration across project teams critical to 
the successful development and delivery this complex project.”

Alistair Collins, an associate mechanical engineer and key figure in Beca’s project 
team, echoed these sentiments, highlighting the risk of teams abandoning BIM 
principles at the first sign of trouble. Leadership is key to keeping everyone 
committed to the process, he said 

“Sometimes there are setbacks and project BIM collaboration could fall at the first 
hurdle, because it’s too hard and taking too long,” said Collins. “Project leaders must 
share the bigger picture and use that to keep teams motivated. Because BIM offers 
massive benefits.”

“ Managing equipment data in 
the model is very powerful – 
everything we modelled had 
to be in the schedule, and vice 
versa. It can make the model 
extremely useful for the next 
stage, allowing model users 
to see all the specs – without 
having to find the spreadsheet. 
It’s so hard to do, otherwise.”
RICHARD WALSH, TECHNICAL DIRECTOR 
BUILDING SERVICES, BECA
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WITH THANKS TO

Walsh agreed, adding that despite ups and downs along 
the way, a project always reaches its end. “You reap the 
rewards of all the hard work BIM entails, because it’s 
a smoother build, with fewer issues, and you maintain 
good relationships with contractors. The client is happy, 
too,” he said. “No one remembers what happened 
at the beginning or in the middle of a project – but 
everyone remembers what you get at the end.”

CONTACT:  

Melanie Tristram, National BIM Manager, Jasmax 
email: Melanie.Tristram@jasmax.com 

Richard Walsh, Technical Director Building Services, Beca 
email: Richard.Walsh@beca.com

Alistair Collins, Associate Building Services, Beca 
email: Alistair.Collins@beca.com  

For all things BIM and other case studies in 
New Zealand go to www.BIMinNZ.co.nz

“ In some projects the prevailing view 
is that BIM is simply designing in a 
3D modelling platform, but that view 
is incorrect. The BIM processes we 
developed supported the level of 
collaboration across project teams 
critical to the successful development 
and delivery this complex project.”
MELANIE TRISTRAM, NATIONAL BIM 
MANAGER, JASMAX


