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Changing Everything

by Kelly Faloon

BIM is still king, but watch out for augmented reality, 3D printing,
and much more. Our interview with industry tech evangelist
Sean McGuire, aka the @MCAAGeek.

he allure of technology in

the construction industry is

efficiency — of time and re-

sources, ultimately to make

companies more profitable.
Construction tech can make workers
more productive as it automates some
tasks. A more efficient jobsite can re-
duce lost time due to injuries or exces-
sive change orders.

Ideally, technology allows for col-
laboration between all the players on
a project — owner, architect, engineer,
general contractor and subcontractors
— at the start of and throughout the
construction timetable. Industry ex-
perts agree that inclusion of all players
at the beginning of the project, and
identifying and resolving issues before
construction begins, is a major factor
in getting facilities built on time and
within budget.

Yes, there is a learning curve, de-
pending on the tech savvy of your
company and your employees. But an
investment in technology now can
only help your company in the fu-
ture. Not only can it make you more
competitive in your market, but it will
also make you an employer of choice.
Construction industry workers are still
skewing older. Industry groups have
expended much time and energy to
build up the professionalism of the

trades. Technology is one area that can
make the construction trades more
appealing to young people who have
never seen an 8-track player, a rotary
phone or a floppy disc.

But with all the new tech out there
— drones, virtual reality, augmented
reality, 3D imaging — it can be con-
fusing to sort out what is practical for
today versus the promise of tomorrow.

Listening to Membership

The Mechanical Contractors Asso-
ciation of America understood mem-
bers’ dilemma and rolled out an ambi-
tious new Technology Initiative about
four years ago. It came to the board’s
attention during a strategy meeting
that many of its members did not have
the resources for research and develop-
ment at their businesses.

“Technology has been changing
the construction industry faster than
many contractors can keep up,” says
Sean McGuire, MCAA’s Director of
Construction Technology. “We realized
that our members’ aptitude to adjust to
this change will help determine how
successful they are going forward.”

To help contractors grapple with the
immensity of new information, MCAA
created the new Technology Initiative
to act as an R&D resource for its mem-
ber companies. “We know we can’t

replace the work that is done to truly
determine if a new tool, software or
process is right for your business, but
the goal is to separate the chaff from
the wheat, find the most relevant in-

Revolutionary: Tech instigator Sean McGuire is the @VICAAGeek!

formation, explain the concepts and
save time trying to research everything
yourself,” adds McGuire.

Since the initiative began, MCAA
has commissioned a series of research
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As recently as 2015, less than half of MCAA members had used BIM. Today, almost all have,
according to member surveys.

papers on everything from BIM and
3D scanning to the effectiveness of the
Microsoft HoloLens in a construction
environment. They also went from
having just one annual technology
conference to integrating technology
education into every one of its na-
tional programs. Says McGuire: “There
are many challenges that mechani-
cal, plumbing and service contractors
face, and as an association, we know
that it can’t be communicated in just
one meeting. We approach it in every
meeting and reinforce its importance.”

Building Information Modeling
(BIM)

The most important piece of tech
anyone working in the nonresidential
side of the industry can have is build-
ing information modeling software.
Created in the mid-1980s, BIM and 3D
modeling have evolved to be a must-
have for anyone in commercial, indus-

3D renderings of a group of professional buildings.
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trial or institutional construction.

“With BIM, the process begins to
shift from a paper environment to a
digital one,” McGuire explains. “Sud-
denly we’re not only designing build-
ings on computers, but we’re coordi-
nating more, we're attaching more
information and ideally collaborating
in the process. BIM’s role in the process
is to become the backbone of the proj-
ect and many of the other technology
improvements are really about inte-
grating with BIM or optimizing it.”

In 2015, less than half of MCAA
members had worked with BIM on a
project. Today, virtually all have, he
adds. “Some companies may be out-
sourcing those services , but more
building owners are requiring that
their projects are coordinated through
BIM.”

When it comes to BIM coordination,
MEDP trades can carry a heavy burden.
Mechanical, electrical and plumbing
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systems have to be detailed, up to code
and fit within cramped, unseen spaces.
Calculating how each system fits and
their order of installation takes a lot of
coordination and redesign.

Granted, the BIM process on its own
will add design costs to any project.
The upside of using BIM is that it un-
locks other processes that can really
boost productivity and installation
time. Additionally, their team has
richer data to work with. Fabrication
facilities have isometric drawings, field
crews have better drawings and ma-
terial information, project managers
have a greater understanding of prog-
ress and the work performed outside
their trade.

Robotic Total Stations

Robotic total stations (RTS) have rev-
olutionized field layout and installa-
tions on construction projects. They
provide accurate measurements and
layout points and fewer mistakes. “In
the MCAA research report’s case study,
we found that one operator, using a
robotic total station can measure about
three times more points than a team

of two using traditional layout” adds
McGuire. “So the ROI often can be re-
covered on a single job.”

An RTS combines model information
with a precise electronic distance mea-
surement tool that allows the device to
know exactly where it is on a jobsite.
Once its position is determined, it can

quickly lay out any point in the real
world that was drawn in a model. For
construction projects, that could be
wall placement, hanger points or pen-
etrations.

Finishing the layout task quickly
with an RTS — such as those made by
Trimble and Leica — allows the field
tech more time for inspection, which
can also be performed by an RTS. As
McGuire notes, “An RTS can also be
used for position verification of exist-
ing equipment and QA/QC. Contrac-
tors can ensure that systems were built
in the proper place by measuring the
installed location.”

Faster and more accurate layouts in-
crease field productivity. So companies
can realize cost savings on labor, time
and travel expenses.

3D Scanning

One of the challenges that compa-
nies face when using BIM is bringing
the existing space into a project. On
projects that involve existing build-
ings, you have to begin knowing ba-
sic geometries, what equipment is be-
ing replaced and with what it needs
to be integrated. So contractors now
are exploring the use of 3D scanning,
especially useful in renovation proj-
ects where they have to replace or work
around existing equipment.

While both an RTS and a 3D scanner
are accurately measuring distances, an
RTS does it one point at a time while a
3D scanner will rotate and capture 360
degrees of measurements all at once.
These measurements generate a “point
cloud” that can be translated into a
BIM model. “3D scanning is a great
tool that allows owners to maximize
their operations times. A contractor
can 3D scan a space, build a BIM model
and fabricate most of the work before
they need to shut down operations for
renovation.” McGuire notes.

Of course, as-built drawings for ex-
isting buildings may be incomplete or
inaccurate, especially in older build-
ings. Facility managers are using 3D
scanners to create accurate 3D mod-
els of the interior and exterior of the
building — a helpful tool when mak-
ing plans for a renovation or addition.

Contractors are also finding other
innovative ways to use 3D scanners,”
McGuire explains. “I've seen contrac-
tors who have artfully used them to
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scan confined spaces like inside man-
holes. A quick 3D scan of a confined
space will tell them if they even have
to enter the space at all, saving the ad-
ditional time to get in rigging equip-
ment and going in spaces with greater
risk. It keeps people safer but also saves
time.”

So this is an area that can be out-
sourced to a firm specializing in 3D
scanning services such as Truepoint,
he adds.

Field Communication Software
Another benefit of digitized build-
ing information is easier and better

communication to and from the
field staff. Smartphones and
tablets are becoming neces-
sary tools on the jobsite.
This BIM-to-field data
exchange — from firms
such as Bluebeam or
PlanGrid — provides field
techs more complete information
about a building when installing new
piping, ductwork or HVAC equipment.
“They’re not just looking at 2D pa-
per plans and trying to interpret them.
(Now) they can use a smart device to
get access to 3D or isometric draw-
ings, manufacturer data and project
notes,” McGuire says. “It is not a one-
way street, though. These platforms are
also being used to verify field measure-
ments, project documentation with
pictures and video and to communi-
cate back to design teams in the office.”
On the service side, collaboration
and communication also are import-
ant. A BuiltWorlds research report,
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“Field Services in an Increasingly Impa-
tient World,” discusses ways technol-
ogy, collaboration and communication
can improve a service contractor or fa-
cility maintenance business.

“By emphasizing the availability of
knowledge sources while on the road,
technicians can easily obtain the infor-
mation they need for a specific job,”
the report notes. “Through cloud-
based systems and mobile access, in-
formation is just a few clicks away,
whether it be a library of educational

w

Microsft’ HoloLense

MCAA commissioned a report on
this technology, specifically focusing
on Microsoft’s HoloLens. “The big
barrier to entry wasn’t if a HoloLens
could visualize a BIM model; the soft-
ware was already there” McGuire says.
“The barrier was if you could use it on
a jobsite safely. The challenge is that
you still have to wear personal protec-
tive equipment (PPE) like hardhats and
safety lenses.”

With that in mind, Microsoft last
year took the step of certifying the Ho-

Trimble

Mixed reality in construction gets real with Trimble's HoloLens Hard Hat.

videos or real-time face-to-face confer-
encing with expert technicians. This
brings a wealth of knowledge to any
location, at times marking the differ-
ence between fixing a problem during
the first visit versus needing to roll a
second truck.”

Augmented Reality

The next level of BIM integration is
augmented reality. Augmented reality
can be used to overlay scale 3D repre-
sentations of the BIM model in the real
space it is to be installed.

loLens as PPE so you can wear it safely
without additional goggles. Trimble,
which developed construction-spe-
cific software for the HoloLens, now
also has created hard hats that can clip
onto the device safely.

“This unlocks a very powerful visual-
ization tool for the construction team,”
says McGuire. “Instead of looking at a
2D drawing and trying to picture in
your mind the elevations, placement
and space, the HoloLens can be used
to visualize the entire design in real
space.” C|
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