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And
then?

Living with COVID-19,
and what comes next.

F E AT U R E
It doesn’t seem that long ago that the construction
and HVAC industry was getting its head around
building information modelling (BIM) and already,
a new technology has arrived to sit alongside it.
That technology is the digital twin – a digital
replica of a physical asset or collection of assets
overlaid with real‑time data and communication
that not only provides information on how
those assets are performing, but also allows
for digital control of the physical asset.
Dr Samad Sepasgozar from UNSW Built Environment
describes digital twins as the next frontier of
construction management.
“At the strategic level, the digital twin is a new
game‑changing approach to construction
automation ... that will transform the industry
quicker than ever before,” Sepasgozer says.

Double
identity

He says unlike BIM, the digital twin enables users
to control equipment and allows job-site tasks to be
performed remotely – particularly useful for working
through disruptions such as the shutdowns resulting
from the COVID-19 pandemic.
“For example, you can command the physical
equipment and communicate with it remotely,”
he says. “On the other hand, the physical object
will communicate with you so you can examine
its performance, condition and productivity.”
It is this technologically driven approach that has
been taken in the design and construction of the
new $1 billion Sixty Martin Place in Sydney.

SIXTY MARTIN PLACE

With experts predicting
digital twin technology as the
next frontier of construction
management, a smart building in
Sydney’s CBD is already putting
the technology to use.
The digital twin of
Sixty Martin Place will help
to manage and maintain
more than 71,000 building
assets, while enhancing
the tenant experience,
writes Sean McGowan.
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Developed by Investa Commercial Property Fund
(ICPF) and joint owner Gwynvill Group, Sixty Martin
Place was the only Premium Grade office development
to be completed in Sydney’s CBD during 2019.
Located on the corners of Macquarie Street, Martin
Place and Phillip Street, the 33-level tower has
revitalised the eastern end of Martin Place.
Designed by leading international architect HASSELL,
it features a dramatic and unique cantilever design,
with the northern façade extending 8m above
the neighbouring St Stephens Church.
Angled away from neighbouring buildings, many floors
take in views of the Sydney Opera House and Royal
Botanic Gardens as well as the length of Martin Place.
The building features more than 40,000m² NLA,
with landscaped terraces, retail and a high-end
restaurant and bar. The grandeur of the foyer is
achieved through elevated ceilings, extensive natural
light and high-end finishes. The five-story civic room
provides connectivity between Martin Place and
Macquarie Street.
Tenancy fitouts have taken advantage of the building’s
side-core design, with the large floorplan minimising
the number of columns while catering for doubleand triple-height interconnected workspaces.

“The exceptional calibre of tenants
that have chosen the building reflects
its strong appeal to companies
that seek a premium, 21st century
workplace,” says Mark Tait, group
executive and head of commercial
development at Investa. “The building
has been meticulously designed, with
industry‑leading technology and
world‑class user amenities.”

SUSTAINABLE
AND ATTAINABLE
Sustainable design and construction,
as well as the integration of cutting-edge
building technology, will contribute
to reduced energy use, more efficient
operation and maintenance, and a
seamless user experience.
And key to the delivery of this is the
creation of a digital twin by Willow Inc.
Engaged by Investa as the client-side
digital engineering managers, Willow
was charged with developing a digital
twin of the building as well as a
tenant‑facing mobile application.
“Investa wanted to manage and maintain
their assets more efficiently and provide
occupants with an enhanced experience,”
says Willow building automation
manager Daniel Porragas, Affil.AIRAH.
He says the end goal was to have a digital
twin of the building, with all assets
recorded in a centralised database,
including audited asset information, data
sheets, O&M manuals and the like.
The project’s digital strategy laid out the
principles and requirements for parties in
order to achieve this goal.
“Having a practical digital strategy
in place allows for the guidance and
structure of information during design
and construction, so this information can
be used in operations,” Porragas says.
“Other information is incomplete or lost
during handover and is only realised
once it becomes critical. Having a
strategy that incorporates data drop-off
dates and thorough auditing will result
in clean and structured information
at the completion of the project.”
He says the benefit of a digital twin is
that data once buried in proprietary
systems and controlled by equipment
manufactures becomes accessible and
intelligible to owners and users of the
built world. This can create significant
value for asset owners, managers and
occupiers. (See Banking on savings, above)

BANKING ON
SAVINGS
According to Willow, Investa – as an
owner/occupier – had an incentive
and vision to better leverage its own
data long-term.
“They are investing now in a digital
twin – a single source of truth for
building data – so in the future they
have a data set that is structured and
accessible,” says Daniel Porragas,
Affil.AIRAH, building automation
manager at Willow.
In this way, he described it as being
similar to superannuation, or longterm savings.
“Yes, there are benefits now, but the
real vision is to have the digital twin
applied across an entire portfolio.”
Willow Inc. has also created digital
twins for other Investa projects
including 151 Clarence Street, Sydney
and 567 Collins Street, Melbourne.

SEEING DOUBLE
Willow undertook several workshops
and held regular meetings with
stakeholders to offer a clear
understanding of the digital strategy’s
goals and how to achieve them.
While project stakeholders are normally
obliged to hand over asset information at
practical completion, the digital strategy
adopted at Sixty Martin Place provided
a more structured approach.
“Once the processes were understood,
stakeholders were progressively
adding data to their models and
registers,” says Porragas. “It offered the

THE ROAD TO SUSTAINABILITY
Sixty Martin Place set a number
of sustainability targets including
Platinum level WELL Core and Shell
pre‑certification, a 6 star Green Star
Design and As Built v1 rating and
a 5 star NABERS Energy rating.

operations and reduce energy use.

To help achieve these, the building
incorporates a number of sustainability
design features such as:

High-performance building envelope
and a self-shading north façade.

Smart building technology and extensive
monitoring to optimise building

Floor-to-ceiling windows to maximise
natural light, and automatic window
shading that reduces the need for
air conditioning.

End-of-trip facilities including bicycle
storage, lockers, showers and
changeroom facilities.
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“The contract dates detailed works
commencing on Level 1 in May 2018
and works completing in July 2019,”
says Scott Steele, senior project manager
(mechanical and fire) at BSA Build.
“This is an incredibly quick
construction program for a building
of this size, especially when factoring
in inclement weather and the services
commissioning period required.”

client an overview of the data inputs
as well as ensured that the correct
information was produced.”
Data sheets were also required to be
broken down and attached to specific
assets, as opposed to large PDFs that
traditionally cover a multitude of
different assets.
During the construction phase, point
cloud scans were required for each

DIGITAL
DIFFERENCES
According to Willow, BIM models
are those used for design and
construction whereas a digital twin
carries over to building operations.
“Digital twins have spatial data
mapped to static and live data and
are forever transforming as tenants
occupy spaces within a building,” says
Gareth Stewart, marketing manager
at Willow.
He says some of the benefits of the
digital twin, and differences to BIM,
include:
• A digital twin is a single source of
truth for all asset information
• Track, validate and manage data
during the construction of new
projects
• Derive powerful, contextual insights
in operation
• Integrate with best-in-class
technology safety and securely
• A digital twin is dynamic and
should learn and evolve over time.

38

AU G US T–SEP T EM B ER 2020

•

ECO L I B R I U M

level once services were installed.
These scans were then compared to
design models and any disparities
updated to as-built conditions.
Audits were also carried out regularly
to ensure modelling was in accordance
to the BIM plan.
“An example would be where a generator
was modelled as one holistic family
that included the electrical control panel
and pump,” says Porragas.
These items were picked up in audits
and re-modelled individually to ensure
they were selectable, and that data
for each could be applied. Similarly,
any duplication of elements was
detected through audits.
In the event that incorrect data was
attached to assets, the digital twin’s
automatic audit is able to identify
when information is not compliant
and provide an alert. A thorough
review of some fields is then carried
out to ensure compliance.

INPUTTING
MECHANICAL SERVICES
In December 2016, less than three
years ahead of the targeted completion
date, BSA secured the contract for the
design and construction of the HVAC
and fire systems through a competitive
tender process.
Its bid focused on adding value to the
project through the use of a single
project team for both mechanical and
fire services. A strong focus on the
use of combined mechanical and fire
horizontal services modules assisted with
the tight and fast construction program.

Steele says the challenges of the short
construction program, which included
the building site’s inner-city location,
were overcome through the use of
modular construction methodologies,
along with fully and extensively
coordinated services. Agreement from
all trades was sought that services be
installed onsite accurately in order to
prevent clashes and reworks.
Says Steele: “The use of combined
mechanical and fire horizontal services
modules, which were generally 9m long
and 2.4m wide, expedited the rough-in
period and enabled a floor to be roughed
in and on test in a five to six-day period.”
Other advantages of this approach
included reduced labour, and
maintenance of a much cleaner site due
to fewer materials required to be stored.
The HVAC design responds to the
project’s sustainability targets.
The building’s office floors feature a
low‑temperature VAV system with active
chilled beams on the north, south and
east perimeters. The system is served
by a mid-level plantroom on Level 18,
as well as plantrooms on Levels 32 and
33, and a rooftop heat rejection plant.
The Level 18 plantroom contains
10 air‑handling units (AHUs), four
return-air fans, three chillers, four
plate heat exchangers and 10 pumps.
Hot water boilers, pumps and heat
exchangers were located within the
Level 32 plantroom. Level 33 features
five cooling towers for heat rejection,
as well as smoke exhaust fans.
BSA worked closely with the chilled
beams manufacturer to have specified
fixings (hangers) pre-installed into
the chilled beams in order to expedite
the hanging process.
The HVAC and fire services were
incorporated into the digital twin via
the BIM model. This contained detailed
models of components and plant items
either produced in-house or provided
by manufacturers and suppliers.

FE ATURE

LESSONS FROM THE
DIGITAL ENGINEERING MANAGER

PROJECT AT A GLANCE
The personnel

Willow building automation manager
Daniel Porragas, Affil.AIRAH, offers
some of the key takeaways from
the Sixty Martin Place project.

commission takes place, the BMS is using
the project naming conventions. It will
help to validate key equipment numbers
once a list of points is supplied.

▲ Architect: HASSELL

Have a clear digital roadmap – we need
to understand when practical completion
is and work back from there to ensure
the information is being supplied in a
timely manner.

Model and data audits are integral
in the creation of a digital twin.
At times equipment was in models
but not in the register. Similarly, the
mechanical and electrical subcontractors
would at times model the same piece
of equipment. These were all picked up
during regular audits.

▲ Client: Investa Property Group &

Set out point-cloud scanning
requirements clearly to ensure
everything is captured during
construction. This is the only way to
ensure a true as-built model is achieved.
It is important to build a relationship
with BMS engineers to ensure that when

Once in the model, specific parameters
were populated with the correct
information in line with a previously
agreed naming convention.
“The Willow platform would then
recognise the item of plant,” says Steele.
Through a separate system, each asset
was processed and then able to be
populated with the asset data required,
as predetermined through collaboration
with all stakeholders.
BSA says the greatest challenge was
around the digital twin being a new
process and platform. Willow, meanwhile,
says the sheer number of managed assets
associated with the mechanical services
discipline means managing these inputs
can be cumbersome.
The outcome, however, is a collection of
data that has been audited and validated,
and searchable.

DIGITALISING
POST‑OCCUPANCY
Where the digital twin promises to come
into its own is in the days, months and
years following practical completion
and post-occupancy.
Since Sixty Martin Place reached
practical completion in October 2019,
the digital twin has been put to work,
with live data linked to spatial and
asset information providing a powerful
opportunity for detailed analytics.

You must have a detailed strategy
when it comes to modelling base
build and integrated fitout as part of
the same scope. The demarcation
of the two is important.

Additionally, Willow has delivered
a mobile application in partnership
with Investa.

▲ Builder: Lendlease
▲ Building services engineer: BSA
Gwynvill Properties

▲ Digital twin: Willow Inc
▲ Electrical: FIP Electrical
▲ Fire engineer: Arup
▲ Fire services contractor: BSA
▲ Mechanical services contractor:
BSA

▲ Structural engineer: Enstruct

The equipment
▲ AHUs: Trane
▲ BMS: Siemens
▲ Boilers: Hunt

The “Insite by Investa” app
is being used at Sixty Martin
Place to provide a seamless and
intuitive mobile experience for
building occupants. It incorporates
emerging building technologies
to connect access controls, lifts,
lockers and other building services
in the user’s smartphone.

▲ Chilled beams: Fläkt Woods

From a base building technology
perspective, the app also utilises
building technology to provide
building access, carpark access,
goods lift and loading dock
bookings. This valuable data may
inform future developments as
well as existing buildings within
Investa’s portfolio.

▲ FCUs: Trane

While the benefits of the digital twin
appear limitless, Sepasgozer says
that ultimately, the success of the
digital twin will depend on users
in the construction industry making
the technology work for them.

▲ Chillers: Daikin
▲ Cooling Towers:
BAC (Baltimore Air Coil)

▲ Dampers:
Riley Air Control Systems

▲ Diffusers: Airfoil
▲ Fans: Fantech
▲ Grilles: Airfoil
▲ Hangers: Gripple
▲ Heat exchangers: Sondex
▲ Pumps: KSB
▲ Split systems: Temperzone
▲ VAV boxes: Celmec
(Source: Willow and BSA)

But with the appetite for digital
twins soon to carry over into other
business sectors, he says businesses
that fail to jump on board run the
risk of being left behind.
“We are at a pivotal point at a
market and business level,” he says.
“The road to adoption will be a race.” ❚
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