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Discovering Applicable Lessons for ‘3D Printing R/D Project’

Implementation Through Studying the Process of Adopting Overseas
Industrialized Building Production Technological Knowhow in the Korean

Context
o] 4w’ ol & 9" P o A A
Lee. Sung-Min Lee, Pil-Won Cho, Hoo-Young Lee, Jae-Heon
Abstract

This paper aims at finding some lessons applicable to successful implementation of ‘The 3D Printing R/D Project’
through both examining the process of adopting overseas industrialized housing production technological knowhow by
home builders during the 1970's~1980’s period and thereafter until now the various efforts to adjust the technologies
efficiently to the Korea’s unique situation. Some meaningful lessons can be summarized as follows; |) Deep understanding
of 3DP technological know-why along with its inheritance, 1) Readjusting of R/D period and goals(cf. Global leader
Winsun’s 15 years experiment), IlI) Restructuring for more collaborative R/D B&E system among participating researchers
V) Fostering 3DP expert-engineers and technicians from the early stage, V) Clearing legal barriers in users’ adopting 3DP
methods necessary, V1) Development of appropriate building material besides concrete. Therefore, it is highly recommended
that the above-mentioned 6 lessons positively accepted and applied to the Research Implementation Plan in due course,
especially by KICT consortium and KAIA under the guidance of Ministry of Land, Infrastructure and Transport.

Keyuwords : Industrialized housing production system technology(Prefabricated housing production technology), 3D Printing,
Freeform design structure, Modular coordination, Industrialized housing production system certification,
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(Table 1) Adopted overseas industrialized housing
production technological methods and Korean partners
(Source: Collected from various literatures)

Adopted No. of
method Korean = Name of Korean partners
partners
IN Kyungnam(Hanyang),
(Denmark) 3 Hanjoo Developer,
SeyangJoowon
sbg Woosung, Kwangjoo Express,
4 Yongshin Developer,
(De k) KangnamKunyoung
Camus 1 SamWhan-Camus
(France)
Konz Samsung Const.,
(Switzerland) Dongah Const.
P .Hous 1 ChungKu
Total 11 -

5 more methods were excluded because they were mainly
applied to single detached house and low-rise apartments
(4 from Japan, 1 from Germany)
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Year
(Fg. 1) Amount & percentage of prefabricated apartments
(Source: Housing handbook ‘72-'96)
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(Table 2) List of registered industrialized housing

At

production system builders, 1986
Housing handbook 1997)

(Source: KNHC,

Co. name | Basic systems | Foreign partners
PC Conc. Japan,
e panel Daisei Const.
Hanyang PC Cone. Self- Help
panel
Samhwan France Raymond
PC -Camus PC Camus -Camus & CIE
Conc. :
Woolim PC Conc.
method | Cone panel Self-help
Samik-Cer Emg?tgae;gg Japan,
amic . MISAWA
New ceramic
Home Home
panel
. Heavy Sandwich Self-Help
Light- Industry
weight panel
steel Lightweight
structure} Hankook |steel structure+ I Ha?lnkh?l?g,Lt 4
method | SEC Int. | Sandwich | oo T =
5 year contract
panel
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(Fig. 2) Statistics of registered patents
related to ‘prefabricated house’
(Source: Kipris '17.07)
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(Fig. 3> Yearly published theses for Ph.D. and
master’'s degree mainly related to industrialized housing
production issue
(Source: RISS+ Codil)
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5) FHsTE Aol (Table 3) List of major legislation and policy programs
Aol FAZEY A TE B 1988 & related to I/Housing systems
Fre AA9 JABAEE AL, 19930l Year Major legislation / Policy plans
FAZFH QIAATE AFEtgT) & HRE 9 Public Announcement 0f 25 Million
W51 %0 2AZ =3 20124, 201590 E A 1972 Housing Construction Na.’aonal Plan(Pohcy)
N e Sl QAHE B 17 Enactment of Housing  Construction
stof Aot 1 B 1Y, 199%d 17, Promotion Act(Leg.)
2010, 201243, 20143 Z+2F 14, 201539 24 1977 Development and Demonstration Project of
o] 9It}h QIR QAL QL rHo] HE El on Prefabricated Rural Housing(Policy)
; Establishment  of  Structural = Design
AT A=7|F 1 MAL7|E A3
7H 8% AAETIE S I ek 3 Hﬂi H BBl iandards for Prefabricated Buildings(Leg,)
o2 AMs= FH 024 4rh= KICT A4E2 logy Establishment of Standards for Housing
olZAlE A D3t} QAR E AL BoEE 3§ Const.Material /Registration Process(Leg,)
Be Apdapel] ALRET, Al s A7 Pubh? Announcement of Two Million
s e — 1988 Housing Construction Plan
AAZE oy SAEHNTE T Fe oy w4d Enforcement of Accreditation System for
z50] 790 ul3) JulHoz vFs Holck, Quality Housing Const. Materials(Leg)
6) 43 2 A= W3} Enforcement of Ministry Level Policy for
13 W AT wal sl N Promotion of Industrialized Housing
BA B A= M A2 <Table 3>of 7)<+ 1991  Construction System(Policy)
o] Tk 1972\, 1988\, 1991 Aol 2744¢] A o] ¢} Establishment of Standards for Housing
SrEIlom, 19771, 1981, 1983\, 1992, 1993 Design and Construction(Leg;)
Enforcement of Ministry Level Policy for
d, 2005, 2008, 2010, 2012, 2014, 201519 1992 Standardization of Building Material (Policy)
o 1349 ¥ Aol Ut Y. 1993 Introduction of Accreditation Systems for
7) H3l5o] HE Ay} Industrialized Housing System(Leg.)
. . - Enactment of New Housing Act through
ol BAF FHsFE B o AEd W 5
L oA T_*'_ ° Hﬂ_—"_' et A 2005 Complete Revision/Start of R/D project
SolE SR8kl geishd <Table 5>9F 2t} ©] on Longlife Multi-family Housing(R/D)
E 53l By, 8] T3t I HEe oy He 2008 Nationwide Housing Supply Ratio reached
288, 23718 AADA =923, up to T0h(Polcy)
kAR A Ol HE AL S 2010 Establishment of Housing Design Drawing
NG AADAS AA 20000 25E Aot & Documentation Criteria(Leg,)
HAZ gkt e Aoz Hrig 4 Qrh Revision — of Accreditation Systems for
2012 L .
Industrialized Housing System(Leg,)
OB TS EH=IEM  EFT T} xt 014 Introduction of Certification System for
3. TUUFEFE 2MIYAM T Long-life Multifamily Housing(Leg.)
Reconsolidation of Accreditation System for
OfOO! Ol A[SHAIO E2AM y
H22! % AI%HL =5 005 1 dustrialized Housing System(Leg,)
3.1 TsiFeo| BT HSA B 24
oA FYeEYFHe] BES ZASAY & Agkxi)
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(Table 4) Summary of 6 indicators showing
industrialized housing promotion and phase
identification(1972-2016)

No. of | —

ol

No. of| -
Regist. | -
papers| *

No. of
Regist. | -
patent | -

L __|I|
No. of o

Regist.| 0 0 0 0 0 0 0
builder

No. of
Regist| 2 2 1 4 2 1 1 3 3
policy

No. of
certifi-| 0 O O O 1 O 0 1 4
cation

Year
Photos
°'Uncjear of
policy for long term -life housing
industrialized  policy plan R/D
housing ¢ 2 Million * Test bed project
o Insufficient house for MC housing
. understanding  construction  * Consolidation
Major . o
of know-why  project accreditation
charac-| . . .
. . _|* Private sector  implementation  system(I/H)
teristics| . ... .. o
initiative for  * Preference of ¢ Application of
technological ~ steel form composite PC
knowhow system method
from overseas * Late setup of
detailed MC
criteria
Introduction Improvement  Spreading/Up~
Phase /Learning phase phase grade phase
% of
favored 42 16 42
reply
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(Table 5) Planned research outcomes / products
(Sources: 3DP R/D consortium brochure)

#1 #2 #3
Phase (14mon) (24mon) (24mon)
Small 2x1m, 10x10x3m 2 test beds
size Depth of s\tfrzrftf;le (De51grung),
. Bldg  wall 03m 21 Corstruction)
l\(ﬁf & (On site)  egislation
comes e IxIx2m  3x3x3m  and policy

foom  Free form Free form  proposal
members designed  designed Mke?blhty
/Bldg. members members  testing
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