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How a bathroom is 3D-printed

Bathroom unit printed
in nine hours. The �rst
part was printed in six
hours and the top part
in three hours (the
structure has to be
printed in two parts
due to space
constraint in the lab)

Each layer of
mixture
hardens
within
minutes so
that the
next layer
can be
printed over

6-axis 
robotic arm
Has a reach of
about 6m in
diameter.

1 2 3

To save material and achieve weight savings
of up to 30 per cent, the walls of the
prefabricated bathroom are printed in a
W-lattice shape, which lends additional
strength to the �nal structure.

First layer printed
at 10cm per second.
This layer can be seen
as a thinly sliced
horizontal
cross-section of the
3D object

To save material and achieve weight savings
of up to 30 per cent, the walls of the 

How a bathroom is 3D-printed

Top view of layer

• A special
concrete mix is
used. It includes
green building
materials such as
geopolymers,
which are made
from �y ash
waste.
• It is �uid
enough to �ow
through the
hoses and print
nozzle.
• It hardens fast
enough so that
the next layer
can be printed
over it.
• The �nal
product is as
strong as
conventional
concrete.

STEP-BY-STEP 3D-PRINTING

A specially designed concrete mixture
is fed into mixers and pumped out of
a nozzle mounted on the robotic arm,
depositing the mixture layer by layer

according to the digital blueprint.

Shabana Begum 

Bathrooms for housing units may 
one day be built more quickly and 
cheaply by using 3D printing.

Researchers at Nanyang Techno-
logical University (NTU) say they 
have created the world’s first 3D-
printed unfurnished bathrooms. 

A large robot took just nine hours 
to 3D print an unfurnished bath-
room measuring 1.6m by 1.5m by 
2.8m, and 12 hours for another one 
more than twice that size.

The process took about half the 
time currently needed to build a pre-
fabricated  bathroom  using  con-
crete casting. It took five more days 
to add features such as drains, pip-
ing, tiles, sinks and toilets.

Typically, prefab bathrooms cost 
up to $7,000 to make, but the re-
searchers  say  a  3D-printed  one  
could cost around half as much.

Since  2014,  new  non-landed

residential Government Land Sale 
sites – such as Housing Board es-
tates  and  some  condominiums  –  
have used prefab bathrooms which 
are  constructed  in  factories  and  
assembled on site.

Speaking at NTU’s School of Me-
chanical and Aerospace Engineer-
ing on Tuesday, Associate Profes-
sor Tan Ming Jen said 3D-printing a 
bathroom  unit  could  also  lower  
transport costs, carbon emissions 
and wastage, and improve safety. 

“Companies can save inventory 
and manpower costs as they don’t 
have  to  hold  as  much  stock  and  
workers  can  be  redeployed  to
higher-level tasks,” said Prof Tan, 
who leads the NTU team. 

The  technology  was  developed  
by scientists from NTU’s Singapore 
Centre for 3D Printing, in partner-
ship  with  Sembcorp  Design  and  
Construction, and Sembcorp Archi-
tects & Engineers. 

Building  a  bathroom  is  the

longest,  most  complex  and  man-
power-heavy process of building a 
housing  unit.  Bathrooms  need
tiling,  waterproofing,  plumbing,
electrical wiring and fixtures, while 
other rooms mainly require wiring. 

Over three years, the NTU scien-
tists  developed  four  special  con-
crete mixtures suitable for 3D print-
ing.  They  used materials  such  as  
sand, cement and leftover ash from 
Sembcorp’s coal power plant.

The final mix is fluid enough to 
flow through hoses and out of the 
robot’s printing nozzle.  It takes a 
few minutes to set, after which the 
next layer can be printed over it. 

To save material  and make the 
bathroom  lighter  than  a  conven-
tional prefab one, the walls are lat-
ticed, strengthening the structure. 
Pipes and wires are fitted in empty 
spaces, so no drilling is needed.

The bathrooms, printed last Sep-
tember, are now undergoing tests.

The  team  hopes  to  commer-
cialise the technology through li-
censing or by launching a spin-off 
company.

nshab@sph.com.sg

Scientists say world’s first 3D-printed loos 
are faster, cheaper to make than prefab units 

(From left) Mr 
Lie Liong Tjen 
from Sembcorp 
Design and 
Construction, 
and Sembcorp 
Architects & 
Engineers, with 
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Technological 
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Professor Tan 
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NTU robot can print 
bathroom in 9 hours
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