LEARN HOW CONSTRUCTION AUTOMATION PLAYS A KEY
ROLE IN THE INDUSTRY’S DIGITAL TRANSFORMATION
AND IN SOLVING THE GLOBAL HOUSING CRISIS.

While development and adoption of automation technologies
has evolved more slowly in construction than in manufacturing,

compensating for labor shortages, reducing environmental
impacts, creating new design opportunities, and so on. Put

simply, automated construction has the potential to enable the
industry to safely meet the global building and infrastructure
needs of an increasing population. New technological
developments and industry trends signal that now is the time
for automation to take hold.

What Is Construction Automation?

The term construction
automation captures

the processes, tools,

and equipment that use
DXIRPDIHG ZRUN4RZV IR EXLIG
buildings and infrastructure.



aspects of off-site and on-site construction, and ending by
sharing collected data on the systems and energy use of
rQLVKHG EXLOGLQJIV8DN) FDSHXUHG LQ FIRXG EDVHG 0LYLQJ PRGHV
Several core development strategies are needed to realize this
integrated feedback loop, both in software and hardware. For
example, collaborative robotics; industrialized construction
strategies; new types of robots and automated machines; and
real-time in-situ sensing, feedback, and adaptation are among
the technologies and strategies that are converging to make
automation in construction a widespread reality.

,QGXVIULDOLJHG FRQVIUXFILRQ ,& LV D WHUP XVHG IR GHrQH IKKH
strategic deployment of materials, processes, and systems
within the construction processes in ways that take cues from
manufacturing. Industrialized construction is not synonymous
with construction automation, but the two are fundamentally
linked as the increased adoption of automated tools is
enabling industrialized-construction strategies to have a
radical impact on the way construction happens. Currently,
the term industrialized construction mostly involves off-

site construction, where the application of manufacturing
techniques to the built environment is more widely spread.

Industrialized-construction processes produce elements of
buildings and infrastructure, from single parts to components
or entire assemblies, using technologies and strategies
typically reserved for manufacturing processes. In the case of
volumetric industrialized construction, complete volumetric
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job. In some cases, existing equipment, such as heavy earth-
PRYLQJ PDFKLQHU\ KDV EHHQ UHWRTWHG DQG QHZ HTXLSPHQW
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host the 3D-printed habitat challenge, focusing on 3D printing
EXLGLQJV RQ VIWH8VKH VLIWH KDSSHQHG VIR EH ODW

,Q $XVIUDOLD 5LR 7LQWR KDV GHSOR\HG D HHW RI PRUH WKDQ
self-driving trucks and other vehicles to work on its iron-

ore mining operations. Although it’s not yet a construction
application, this example portends what’s on the horizon for
construction. Rio Tinto's driverless vehicles keep their remote
RSHUDIWRUVEDERXII PLOHV DZD\8VDIH ZKLH PD[LPL]LQJ
SUHFLVLIRQ DQG HITFLHQF\

Boston Dynamics has commercialized a robotic platform for

a variety of construction scenarios, including as-built laser
scanning for inspection and construction scheduling. Its Spot
autonomous quadruped can easily navigate a construction site
every night with a Lidar scanning attachment to collect rich,
KLIK rGHOLUIN SRLQW FORXG GDID WUDFNLQJ GDLO\ FKDQJHV

The future is bright for automation on the construction site as
new typologies, technologies, and attitudes emerge. Even as
more on-site equipment becomes automated, skilled labor is
necessary to ensure things run smoothly, and new staging and
sequencing strategies must take robots into account.

Examples of Construction Automation

HOWICK

Headquartered in New Zealand, Howick has been building
high-tech machinery for more than 40 years and is currently
specializing in precision steel roll-forming machines that
produce framing for construction. In a recent project, Windover
Construction’s Virtual Design & Construction team used a
Howick X-Tenda 3600 telescopic steel-framing machine to
fabricate 935 predrilled, pre-labeled roof trusses in 15 hours
for the Cape Ann YMCA in Gloucester, MA. Then, with the help
of Fologram’s mixed-reality (MR) technology, which applies
AKRORJUDSKLF IHPSODIHVA IR DQ O5 KHDGVHII XVHUV HIG RI YLVLRQ
using connected 3D-model data, Windover assembled the
trusses in three days with just one person working at a time,




OS’s design catalog in Autodesk Revit to create a multi-scale
%,0 PRGHOSWKDI LV D PX0IL REWHFILYH GHVLIQ RSWLPL]DWLRQ WKDW
allows control of the entire site, individual buildings, modules
that together make up a building, all the way down to the
components that make up the modules, all connected with
JHQHUDILYH GHVLJIQ )DFWRU\B26 WIKHQ HPSOR\V KXPDQ FHQWHUHG
IRUPV RI DXIRPDILRQ WR IDEWLFDWH rQLVKHG PRGX(HV DQG 0RDG
each module onto semitrucks to be transported to the local
construction site.

On the building site, once grading is complete, workers pour
D IRXQGDWLRQ DQG GHOLYHU rQLVKHG PRGX0HV IURP WKH IDFIRU\
ZUIK 4RRULQJ ZLQGRZV (LIKWLQJI DSSILDQFHV SOXPELQJ r [WXUHV
DQG LQWHULRY rQLVKHV D00 FRPSOHWH ORGX0HV DUULYH ZDWHUILIKW
rUHSURRI DQG VKULQN ZUDSSHG = RUNHW WKHQ IDVIHQ WKHP
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$OUHDG\ KDOI RI WKH JHQHUDO FRQIUDFWRUY IURP WKH $*& $XWIRGHVN
survey reported being engaged with career-building programs.

In addition, universities are responding to the emerging
opportunities for new career paths related to automation.
Schools such as ETH Zurich, University of Pennsylvania,
Carnegie Mellon, and others have created specialized
undergraduate and graduate programs focusing on the
automated future of the construction industry.

INCREASED SAFETY

The construction industry is known as one of the more
dangerous industries for workers. In 2019, 1.7% of American
construction workers missed work due to injury, according

to the U.S. Bureau of Labor Statistics, and about 20% of all
American worker fatalities were in construction, according to
the Occupational Safety and Health Administration (OSHA).

By automating more construction processes and tasks with
off-site industrialized construction, drones, autonomous robots,
and more, the industry can protect more people from the risks
that cause most construction injuries and fatalities, such as
falls and collisions with objects. Robots can also handle larger
and heavier loads and work in spaces that are unsafe for
people.

Automation and industrialized construction can bring more
construction processes into controlled environments, with less
risk to human safety. There are factories in Sacramento, CA, that




system that gets smarter as it is constantly refreshed, resulting
in both the human knowledge and machine knowledge getting

richer and each project going better.

INCREASED PREDICTABILITY AND BETTER QUALITY

Standard construction processes for inspection and permitting
DUH LQHITFLHQW ZKHQ FRPSDUHG IR PDQXIDFIXULQJ 2QFH D
manufacturer proves that it can build something repeatedly
at a certain predictable level of quality, it receives a United
Laboratories (UL) Listing, which is an inspection approval.
The more the construction industry adopts automation and
industrialized construction, the more it can cut down on the
inspection process while relying on repeatable, predictable
quality building components.

)DFIRU\B26 KDV GRQH D UHDOO\ JRRG IRE DI KDYLQJ LQVSHFIRWY
on-site who work for the county but who stay at the factory
for when they're needed. They inspect all of the processes that
)DFIRU\B26 KDV LQYHQWHG DQG VIDQGDUGL]HG

SCALABILITY

Industrialized construction makes large-scale projects easier
when components are standardized. If a building needs,

for example, 2,000 plumbing walls or a large number of
bathroom pods, an off-site manufacturer can prefabricate those
components in advance, store them, and deliver them to the
site exactly when they're needed. Not having to wait for the
materials, supplies, and labor to source components allows

large projects to proceed on schedule. And if those components
are standardized (with degrees of customizability), a building
SURIHFI FDQ VFDOH XS LQ VLJH ZLIK OHVV GLIYEXIN

What Is the Future of Construction Automation?

As the manufacturing sector has shown, once automation
reaches a threshold of adoption, there’s a point of no return
when businesses of a certain size must implement automation
to stay competitive. ABB Robotics’s global survey found
that only 55% of construction companies use robotics as of
ZKLFK LV 0RZHU LQ WKH 8QLIHG 6WDWHY SEXW JLYHQ WKH
stated interest in implementing construction automation,
the skills shortage, and the push to improve sustainability in
construction, heavy adoption of automation and robotics will
likely become the norm in construction before too long. But
how will that adoption look?

For one thing, construction automation will continue to adapt
manufacturing technologies for shaping the built environment.
Autodesk’s affordable, sustainable housing project with
)DFIRUNB26 ZL00 FRQWLQXH H[ SORULQJ DGYDQFHG PDQXIDFIXULQJ
technologies for producing volumetric modular construction.
The Autodesk Technology Centers are also involved with
several other companies working in construction-automation
LQQRYDILRQ LQFOXGLQJ ZRUNLQJ ZLWK )DFWRU\B26 WR GHYHORS DQ
innovation lab to deploy more automation technologies into its
factory.

Shimizu’s latest deployed robot, the Robo-Buddy Floor, is

an industrial robotic system that assists craftspeople with
LQWIDOOLQJ UDLVHG +RRULQJI $QRIKHU HIHPHQI R1 IKH 6KLPL]X
Smart Site is a three-robot team where one robot takes
materials, such as drywall, to a robotic elevator that moves
things up to a third robot that unloads the elevator. If you
squint your eyes, that’s an automated manufacturing facility. It
just happens to go vertically as well as horizontally. Shimizu’s
system essentially views the entire building site as a factory.
It has different interconnected robotic technologies that treat
construction as a system of interconnected rather than distinct
trades.

Construction automation is starting to move in a direction like
distributed manufacturing, where sophisticated automation



aids on-site assembly like Shimizu's Smart Site with ever-
improving modular, prefabricated industrialized construction
OLNH )DFIWRU\B26 = KLOH GLVILQFW IURP FRQWIUXFILRQ DXIIRPDILRQ
industrialized construction plays a role in potential for
automation to improve the way things are built.

$ 0RW RI WKH VDPH WKLQJV WKDW DUH FKDOHQJILQJ PDQXIDFIXULQI8
SURGXFILYLIN\ ODERU VKRUIDJH PDIWHULDO ZDVIiH SURGXFILRQ WLPHS8
are the same problems as in the building industry. Automation
has been the way the manufacturing industry has solved, or

is attempting to solve, all of those things. Now, construction
automation is poised to tackle the mounting challenges in
developing the built environment.

It's clear that during the past 50 years, construction automation
KDV JURZQ VLIQLrFDQIONS8DQG LIV LQ D SULPH SRVLILRQ WR KHOS
solve some of the problems plaguing the current construction
industry. It will help address the skilled-labor gap by attracting
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younger workers who are excited by advanced technology.

It can help make jobsites safer for all workers and increase
insight and analysis through data collection. And perhaps most
importantly, it can help tackle the housing crisis. Construction
has been notoriously environmentally unfriendly, and with

the global population on the rise, designing and building

PRUH VXVIIDLQDEOH VIUXFIXUHV8XVLQJ WKLQJV 0LNH DXWRPDILRQ
technologies, off-site modular construction, robotics, and
HOHFWULF FRQWIUXFILRQ HTXLSPHQWEFDQ KHIS PDNH D EHIIHU ZRUG
for many generations to come. A"
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