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Abstract The aim of this study was to consider new 3D printing techniques and how to use them in architecture,
compare the 3D printing and current techniques, and analyze them economically. 3D printing technology is expected
to result in considerable changes to the entire system, such as production and distribution using this new technology
in the near future. In addition, architecture is expected to follow this trend. This study examined how to take
advantage of 3D printing technology in construction to prepare for a new architectural trend of 3D printing technology
in the future. This study examined the 3D printing technology that is used in buildings and the current state of 3D
printing technology. In addition, the 3D printing technology and current technology was also compared, and analyzed
economically. 3D printing technology is the step before the stage of practical use. On the other hand, the
commercialization of 3D printing technology makes it possible to reduce the cost compared to the current method.
Furthermore, as the technology is developed in the future, the cost is expected to be reduced further. Therefore, the
use of 3D printing technology in architecture is expected increase continually.
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[Fig. 2] Concept of Mold Printing Type

ﬂ*}f’ﬂ A s 3DZHH

3.2.1 Kamer Maker

vde=9] AZAAA42 DUS Architectureiil:ol
A 3DZUE JAI]] 2 molAite] 7148 SDE2HE S
WY Atel =22 2718 719 WE A% X34 DU
olt}. 7h# WA (Kamer Maken) & A% 23 o2 1}
ol A5l AXE FHulAE o] &8t FUldE
zAYst, TAY © Fug 2Hsel ATk 44
otk AzzE Feo Tage AWES

Aol ohd, A4 7F5e vle| @ BekrE e ol g3, o
]

&
W AR ARE B A2 5 o A= S
WA Fevhs ARlel k. B3k ASEe] W

q

o
AAmel doke 98] AFE e WY TEE AHee
39T dA gaHg BRA 3

House Project’ ol Al AR&-5 2 gtk

[Fig. 3] Kamer Maker
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[Fig. 5] Contour Crafting
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[Table 1] Feature of 3D Printer Available Constructing

[Fig. 6] Minibuilders

3.3.3 Mataerial
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Type Case Feature
-Use 3D printer that make Mold for Concrete.
TAKENAKAGil: -built in complex form concrete wall and pillar use low cost and labor less than
Mold . L .
Printin & Keio University existing method.
e (Japan) ~Usable large scale building.
-Commercialization plan until 2020years.
er fMakl'ng ng 'on the 90nstruct10n site. o
. . -Making individual unit and put together a building.
. DUS Architeturejit: - . . .
Unit -Recycling construction waste is possible.
- (Netherlands) I
Printing —-Customizing is free.
Const-1 -Using 3D printer produce structure at factory and constructing in site.
uction Winsun New Materials. —Constructing speed Very fast enough built in 10 small scale house in 1 day.
(China) —Constructed at relatively cheap prices.

-Using Concrete and glass fiber.

Contour Crafting
USC(University of Southern

—Construct concrete to rail moving 3D printer.
—-Combine structure with constructing building use robot technology.

o ‘Cahfnma>& L -Able to solve shortage of housing of disaster area or developing country.
Viterbi School of Engineering [ . . .
(USA) —Construct building in extreme environment Such as the moon or the South Pole.
Direct Minibuilders
finntmg IAAC(nstitute for Advanced ~Construct bmldn'lg according to Moving Printing drone.
Const-r . N . ~Unreserved to size.
. Architecture of Catalonia) . .

uction (Spain) -Divide layer and can be constructed using many drone.

MATAERIAL

TAAC(Institute for Advanced
Architecture of Catalonia)
(Spain)

~Printing material on air Use robot arm
~Unnecessary additory structure or support fixture
~Direction free and Making very smooth form is possible.
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[Table 2] Economic Efficiency Comparison Analysis of 3D Printing Technology Construction Method and Existing
Construction Method.

3D Printing G ion Type Existing Construction
Type
Mold Prining | Unit Printing Construction Direct Printing Construction mmaso g‘;‘;
ny Reinf Sand
Winsun constr wich
’II;ml ‘,IoaUmﬂ L.V‘Iem:“.t‘;l Hanwx New Contour Minibuilders Metaerial w | O p
Ml Mterials Crafting “ion |
Prep Sinplification of detail
ara method Need detail drawing for Simgification or disappearing of Defail drarwing Wasting many time.
“tory é
construction.
Takes no
Maki N 1 mrt Transportatio N several Printing can be constructed at the Need stripping .
of Nem size . factory and . . . Const
ng ool in 1 da n of unit but very fast houses in sare time. time of concrete .
Y| mking wit | O short period fom and Using | " *
time is slow. of time. limited time to perel
labor. so © '
Tine | Cons < o . Constructin wasting many )
truc m;)jsmg Need sinple g 10 houses Construction time is unnecessary. time \ffiz
~tion I of 200m’ size
in 24hours.
- hour
Able to Divide layer curta
. and can be
High-resoluti solve when
Fte. - - constructed . - - -
on shortage of using mEny constructing
housing H;im v fine form
(Stan
A v A A v A
A A dard)
- . Cerment and . Reinf
Me || R84 PV g bio | Mixed Glass-fiber cement various themmosetting |- g | Conr
. chloride resin . . polymer and Brick ete
rial (mold) plastic and Structure finishing el concr ool
material ) ete
Recy Mold recycling . s . e
ding is possible Used construction waste is recycling. mpossibility
R o | e i | s T o | o | i
uw method Saving ceordng materials. e '
es ~tion construction.
Using new .
mraterial and Being free of | WS
Etc. - . . . price of metal - - -
recycling is using material. .
material.
free
(Stan
A A A A A A
dard)
super
—visi Needs 3D printer and construction supervisor. Need supervisor of 3D printer Needs all parts.
on
Cons S isting Need labor for Transporting
truc xS and charging materials and Need labor for Transporting and charging materials Needs many labor.
Lar . method . .
—tion constructing units.
Can use neglected class of existing construction
Fic - - - - - -
method.
(Stan
A A
A A A drd)
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