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3D PRINTING

<Ready toprint?

3D printing has begun to make bold marks on the construction industry.
finds out where this building method is flourishing,
and asks whether it is ready to replace bricks and mortar

Could the traditional brickie become a thing
of the past? If we take at face value the buzz
around the construction industry’s move
towards 3D printing, then the answer
would appear to be an emphatic 'yes'.

Regular readers of Project may have
noticed the news story in the Winter
2016 issue mentioning the imminent
construction of a 3D-printed laboratory
in Dubai. But that is not the United Arab
Emirates’ first foray into this brave new
world of building: it already boasts a
3D-printed office, made by Chinese firm
Yingchuang Technology, which covers
250m? and stands 6m high. Opened in
May 2016, the facility heralded Dubai's
aim to become a global hub for 3D-printing
technologies by 2030. That ambitious
vision includes plans for numerous
other structures built in the same
revolutionary way.

Other such projects that are either
completed or pending a green light include:
o CHINA Specialist 3D-printing construction

firm WinSun has won copious coverage

with its innovative builds, including two
courtyards in Shandong Province inspired

by the Classical Gardens of Suzhou, a

UNESCO World Heritage site. Perhaps

even more impressively, the firm has also

built a set of 10 houses in Shanghai that,

it claims, were printed in a single day.

As well as costing less than $5,000 to

make, each house was partially made

from recycled industrial waste.

e US 3D-printing firm Branch Technology
has designated 2017 as the year it will
printits eye-catching Urban Architecture
Studio. The concept came from global
design outfit WATG, which won a Branch
Technology contest to design the world's
first 3D-printable, ‘freeform’ house. In
keeping with that artistic brief, the project
aims to rethink traditional aesthetics
and ergonomics from the ground up.

o NETHERLANDS In 2013, award-winning
Dutch architect Janjaap Ruijssenaars
announced plans to 3D print his ‘endless
house’ concept: a novel structure based
on a Mobius strip, a shape with no
discernible beginning or end. In June
2016, Ruijssenaars'’ firm Universal
Architecture finally unveiled the
2m-tall printer that will complete the
task, designed by Italian 3D-printing
technology guru Enrico Dini. Known
as the D-Shape, it can print over areas
measuring up to 6m?>.

LAYERS OF INNOVATION
So, how does construction-based 3D
printing actually work?

“First, the building concept is developed
in a computer-aided design program,”
says Konstantin Nefedev, spokesman
for 3D-printing construction firm Apis
Cor. “Then, using slicer software, it's
translated into control code that directs
the printer. Construction-based printers
primarily use concrete mixes adapted
for 3D printing. They have shorter setting
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3D printing
will make affordable
housing available to
more people around the
globe. It will also make

custom architectural designs
available to the general
public and increase
the overall quality
of construction”

times, and can be sequentially layered to
form the desired structure.”

Nefedev explains that, while some
construction printers typically create a
building in modular parts that are later
assembled, his firm's technology “utilises
amobile approach and can print houses
as monolithic structures directly on site”.

To give you an idea of what that machine
looks like, imagine a small-scale crane
fitted with a concrete-extruding nozzle,
mounted on a pivot that elevates as layers
are printed. Apis Cor’s printer sits within the
footprint of the structure itis working on.
Other construction printers take a different
angle, bestriding and overhanging the
printing site so the work is all done from
outside the perimeter.

3D printing will make affordable
housing available to more people around
the globe,” says Nefedev. “It will also make
custom architectural designs available to
the general public and increase the overall
quality, speed, efficiency and sustainability
of construction. Costs and the amount of
manual labour involved in the process will
be reduced, and sites will be much safer
and cleaner to work in. Plus, automated
construction will help to reduce the
possibility of human error.”

TOOMUCHTO LOSE?
All of this sounds great. But how long
untilitbecomes industry standard?

Quite a while yet, according to Laurenz
Kalthoff, business development chief at
one of the construction sector’s top
market-intelligence firms, Building Radar.

“For 3D printing to really take off in the
industry,” he says, “equipment costs would
have to decrease significantly. That's a
major bottleneck. However, the biggest
obstacle is the sector’s tendency to sit back
and wait until technology has been tested
and proven to a satisfactory degree in other
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One of 10 houses
Shanghai-based
WinSun constructed
from 3D-printed parts
inless than 24 hours

The world's

first functional
3D-printed building
is in Dubai
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Jiangsu Province, China _
Five other areas where 3D printing

has proven its versatility
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industries. As such, 3D printing is unlikely to
spurimmediate, radical change throughout
construction. Its growth will be slower,
more incremental.”

Here, we return to the issue of
whether the industry’s move towards
3D printing should be taken at face
value. Kalthoff even goes so far as
to say that there are “serious doubts”
among experts over the capabilities of
WinSun's technology, and that, because
of the lack of proof that 3D printing works
at scale, itis “not yet a viable means” of
constructing habitable houses. In fact, he
notes, many of the 3D-printing methods
currently active in construction arein an
“experimental state”.

Only a handful of 3D-printed structures
have been certified solid - such as the

developed, and, on the other, because
the stakes in construction are so high that
any delays or complications on any given
site may trigger a lot of losses for different
parties,” says Kalthoff.

He elaborates: “Given the large
investment volumes, long development
cycles and tight deadlines in basically all

PROJECT >> SPRING 2017

o>

“Given the large
investment volumes,
long development
cycles and tight deadlines
in basically all commercial

construction projects, too
many parties have too
much to lose to adopt
technology that has yet
to prove itself”

commercial construction projects, too

“However,” he adds, “I believeiit's
just a matter of time before we see
the first habitable buildings created by
3D printers. Maybe three to five years -
then another decade for the infrastructure
to gain a foothold.”[d

Ve lZXe{F is afreelance writer and editor

FOOD

ORGANICTISSUE

SOLARTECH

SHUTTERSTOCK

PRINCE2? s a registered trade mark of AXELOS Limited

APM qualifications are designed to meet your
needs throughout your project management
career demonstrating your knowledge,
experience and commitment to the profession.

Aligned to the APM Body of Knowledge 6th edition, APM
qualifications remain fresh and relevant:

APM Project Fundamentals Qualification (PFQ), offers a
fundamental awareness of project management terminology and is
for those wishing to gain a broad understanding of the principles of
the profession.

APM Project Management Qualification (PMQ), is

a knowledge based qualification that allows candidates to
demonstrate knowledge of all elements of project management.

It is aimed at those wishing to achieve a broad level of project
management knowledge. There is a special route to PMQ designed
exclusively for registered PRINCE2® Practitioners
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