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ABSTRACT KEYW ORD
Purpose: Due to a paradigm shift taking place within the construction industry, modular buildings have attracted Eg A

much interest and attention but the industrialized housing accreditation system, which has a systematic basis, has yet gl 5 ﬂ OT E"
to be fully activated. Modular buildings are being constructed in various ways in different locations, but only five ;ﬁg}
= O

cases have been recognized. This study aims to identify the cause of such situation and formulate ways and means

to improve this matter. Method: This study seeks to devise plans to activate the industrialized housing accreditation =~ Modular Building

system and its detailed research methods and contents are as follows. First, problems associated with the [ndustrialization House

. L . o . . . . Scope of recognition
industrialized housing accreditation system were uncovered by analyzing previous studies and by conducting Improvement

research on experts in the field of modular buildings. Second, Surveys are conducted to investigate the effectiveness

of activation upon improvement. Third, An overseas system that can refer to highly effective improvement factors A ccEPTAN CE IN FO
is selected to draw implications that can activate the accreditation system through case analysis. Result: The results Received Nov. 14, 2019
deduced through the study are recognition forms like CSA A277 or plans for improving the number of recognized  Final revision received Dec. 16, 2019
cases such as the formally appropriate accreditation system. In addition, plans for expanding use of the accreditation ~ Accepted Dec. 20, 2019
system were also proposed.
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Table 1. Industrialized Housing Accreditation System Laws

Relevant law Details
Article 51 * (Recognition of industrialized housing,
etc.)
Housing . * (Revocation of recognition of
Act Article 52 industrialized housing)
Article 53 * (Promotion of construction of

industrialized housing)

* (Recognition of industrialized housing,

Regulations on| Article 61-2
Housing etc.)
Construction el * (Announcement on revocation of
Standards, Etc.| Atticle 63 recognition)
* (Performance and production standards
Rules on . of industrialized housing) : [Attachment
Article 13 .
Housing 6] Performance and production
Chnsimsiton standards of industrialized housing
Standards, Etc. . icati i ali
Article 15 (Application form for industrialized

housing recognition, etc.)
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Table 2. Cases of Recognizing Industrialized Housing

Company Concept Drawing Overview
: : U’ Vista A-1 Single
Yoochang House
Standalone house
Plus
February 2015
CHS Industrialized
Housing
STACO Standalone house
September 2015
MUTO Frame Module
Type-1
P
22%0 Standalone house
February 2018
YM-Disaster Relief
ik Modular
Construction Standalone house
January 2019
KMC Type-A Standalone
Kumkang house (6 stories)
Kind
August 2019
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Table 3. Preceding Studies on Improving the Industrialized Housing
Accreditation System

Researcher Section Study Results
Kim
Hyung-soo System * Need to search for benefits to buyers
et. al. Activation and plans to activate the market
(2012)
* Need for evaluation of combining
Performance - :
Hwang Standard parts and units, separate settings of
Eun-Kyoung minimum recognition standards
(2013) System | * Changes in size and shape are
Activation necessary
Park * Because modules are combined for
Joon-young | Performance | industrialized housing, requires
et. al. Standard evaluation methods that can be
(2013) combined
Hwang * Expansion of recognized use,
Eun-Kyoung System implementation of similar accreditation
et. al. Activation systems, proposal of integrated
(2017) operation plans
Kim * Present institutional plans such as
Hyeong-do | Performance | reforming standards on apartment
et. al. Standard performance standards among
(2016) industrialized housing
* The change of the name of
industrialized housing, The
Lee Jong-ho S - £ . E .
ot al ystem improvement of incentives, Expansion
(2617') Activation of various markets by expanding the
scope of current industrialized housing
certification
KICT RaD System * Absence of approving general
ysten industrialized buildings other than
(2015) Activation housi ;
ousing units
. Performance | * Not applied with properties regarding
gﬁﬂg&al Standard modular or industrialized housing
Policyg * Lack of incentives for production
Clonmties System companies, Absence of support
(2015) Activation systems for approved industrialized
housing
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3. Aé'.E.EAI-% %'6;_[- 7“&_9_?_| E% Table 5. Survey Questions
Studied Items Studied Content
3.1. dH|ERALE B AERA FE & General Items | * Field of Work, Experience
B AL A AFREH FAF EE AYdT B 7ES EUiE * Evaluation of combining parts and units
Zro] TOIGLZE o] A T o] A T QA Nt Factors for | * Evaluation methods that can be combined

Table 4.9p o] Tt A= 744l Aol et 843 Activating | * Establish proper performance standards
TESHG oM AREAL R HEE o 27t oAlH] ZALE st Industrialized | * Simplify the authorization process

= - = Housing * Tax Reduction for buyer
o] H] Z ALY 3201612 el o] & o] X 549 o]AF EAlSET A .=
ST A EARE S AR E QI AA A S ol FARRAL, AL Accreditation | * The change of the name of industrialized housing
Ayt dAg o2 JLAE AR 8ol tjAte = 20184 69 20 G System o) * Enable to change size and shape

_ _ = -pomt scale) | « Expansion of use for general 0s€e
B g 79 14712 ATt olHEE E&] MA QAE P & purp
326 79 149714 A=, AEHE B9 A8 24500 o Expunion of use
AR B4 AEE WAL A ABZAE B
& QTN EEeA £ QASE F7 £ ETA Shict 1) 2] e Ay

Table 4. Validation of question items through preliminary investigation

s B Hof SAAbE TYSTE ARG, A%

: - S -~ T, A7 o 2 LREH G471 1H46.4%) B 3 ASHE A%
vement Factor urvey Result -
i d A (32.2%)7F S 78.6% o449 Ao 2 A=Ak
Need for evaluation of combining parts and units Validity Z A} Hof A o] AL 54 oAk ~ 104 nute] AES zre ot
Requires evaluation methods that can be combined Validity A} B]&o] AlY =& o7 ZAE QT
Settings of minimum recognition standards
Combine Table 6. General Items Regarding the Surveyed Location
Performance standard improvement Ttem Frequency (N) | Percent (%)
The improvement of incentives Need rrore Production Company 9 322
detail Field of .
Work Design Company 6 21.4
The change of the name of industrialized housing Validity Rescarch Institution 13 46.4
Enable to change size and shape Validity Total 28 100.0
Expansion of recognized use Less than 5 years 5 17.9
Combine
More th: lto5
Introduction of general building certification system yea;)sre~ La;goih:guello ;ears 14 50.0
Experience | More than or equal to 10 6 214
oA A3k AF FRE o] chiizo] fastetn et yers ~ Less than 15 years |
Stk B, A% AT S 7% AR ek s Bl R om 6o Gl 0 1 3 107
ZA517] whgol], st 4 itk o] F]utshe] A dg A — ” 00
12 AY 02 52 st 2T QAL S
Sjot A 7IHke & §F IR AEE ARPA =0 44 2tol 2) TS AFA= A 29
& A A5 Fehlve oS wrgsto, ‘e 9 =] 9 25t AAA T S 95 2910 gia) AEIES oAt
o= s daetart. 07 Ax gAstE AR AaNS eAE 54 AR 2AR At
ERF QIE B AlF-2 FAIAQ] JAE B o] HAE o] glA] = Table 7.3} Zth.
7] whol] ARZEA A Sk Ao] RAdsle] ARAE o
AL vt} B A H3}61A Table 7. Survey Results
A5F BFE BHOR F QHAEO) £8] Ao B 2 - 5] — Mem | D |Ranking
qo1= - v - Simplify the authorization process 4.61 0.596 1
7P 248 A7) ek, Akl gt QLA Eel AlAlE
Enable to change size and shape 4.54 0.608 2
o2 4EzA FEg PAstIA, : -
Expansion of use for general
. . 443 0.790 3
~ B purpose(Besides housing)
3.2. ’E—E—E/\}% %ﬂ- ?]7@7('"5 7H/‘lj 2 =& Establish proper performance standards 4.39 0.786 4
AH|ZALE B &4 AT MHARAES FEOFE L Tax Reduction for buyer 436 | 0.826 5
Hote] AEZAE AN BEEAE TYsEY ) B The change of the name oo | osas | 6
ChoFat Hoko] ZAAFE tjAFo 2 ZAbstdth AR 20194 11 of industrialized housing
- . - Need for evaluation
Q] OJH E 2 A7k = H= y =] HEZ2 3|As ) )
4 2595 119 299714] & 3255 wjasto] 2885 3|45} of combining parts and units 3.50 0.745 7
B Aol AL_sloltt 24 A © 51035 B : :
Aol AHgotale. 4 A== BMSPSS 23.0& E80tel 715 Requires evaluation methods 336 | 0.621 g
A, ANOVA 848 A|5§stct #4121 A& BE5FS Table 5.9+ that can be combined ’ ’

2t

5 points likert scale(l point: very ineffective ~ 5 points: very effective)
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Table 8. Foreign modular construction related system analysis

Country Name Characteristic
USA * Local Compliance * Compliance with Local
Laws
* CSA(Canadian Standards * Simplify administration
Association)A277(Factory | * Product and factory
Canada Built) certification
* Enable to change size and
shape
* Build Offsite Property * Private insurance guarantee
England Assurance Scheme system
* Compliance with Law
Australia * Construction Code (A) * Compliance with Law
NCC
New * NZBC-based factory * Compliance with Law
Zealand buildings
Japan * Formal conformity * Simplify administration
P recognition system * Manufacturer Certification
China * Container Modular House | * Compliance with Law
Technical Regulations
* PPVC(Prefabricated * Performance recognition
Singapore | Prefinished Volumetric
Construction)Certification
*TSE K 79 * Performance recognition
Tutkey | . sk K 317
gahe] BYaR Aot Zo] WS AEE Lgoe I
Gl 92, A7HEE, B 5)7 A, G 3L na
Z7HEF, FARE, =, = 5= TAstAH. L& vt
e Zﬂ S 5o FEA LS FA 6k 9leH, vt
+ FEliet o] tit A= 7t Al s A E I o= A&
ZAlA Aadel diel &2 H4-E T2 7 Q1S webA
B oA ALkeE CSA A2773 Q2] G4 A A A E ] 2
A4S 2AS A P,
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4.2. Ayt CSA A277

Zths tiR-R9] A qollA CSA A277(F 34 A=
#8517 9l om, HalegA] A H|o} F5)9] 2
29 CSA A277& A4
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Table 9. Comparison of CSA A277 and CSA Z240 MH

Section CSA A277 CSA 7240 MH
(Factory-Built Homes) (Manufactured Home)
* Can be applied to * Housing less than 1 story
Sovpe modular buildings less that can be transported
than 6 stories (regardless
of use)
* Prefabricated Building * Transportable single /
Siibieg: o * Partially or completely multi-section (UNIT)
acereditation clos§d Panels * 1 story Ahouse that can be
* Partially or completely moved into once
closed Modules installation is completed
* Factory quality program | * Product (NBC)
. accreditation * Design and construction
Evgluanon * Prefabricated product (A277)
item s . .
accreditation * Transportation vehicle
requirements
* Inspection about 2 times | * Product inspection
* Omit engineering (structure, exterior, fire
verification prevention, HVAC,
Procedures | * Can construct all types electricity, certification
and sizes of buildings mark, installation guide)
under 6 stories high in * Inspection of
accredited regions transportation vehicles
* Heat performance * Structure / deformation
(resistance, penetration resistance
rate) * Durability against lateral
Performance | * Wind load, earthquake load
test load * Energy efficiency

* For steel buildings,
satisfy CSA A660
(welding standards)

* Piping (size and slope)
* Protection of plat-type
material installed below floor

CSA A2779] &

l

Ol

N ECERINE EEEE R ERE
o

7Fs st sk Zold. ol & A 4 B A9 A4t 3 1]

S8 955k, A EQIS52 A A& (Prefabricated Building),
Z 94 & (Partially or fully enclosed modules), ZH4] =4

(Partially or fully enclosed panels) Al 7}2] 2 Al 23} =ofQlct,

24 AEL Tabo] A

[QR=!

AH = ghds] =YH AER, CSA
7240 MH A g|2% ZgH
AHEOHES AAE AAHA AES o
O] R E OB AESIE T AAE HH

Table 10. Example of accreditation target

Module example Panel example
X rx,:'; al = L}
Room — L E ‘
I - .

source: CSA GROUP®)
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Table 12. Number of formal conformity (16.2~19.11)

Industrialized
Company Number Housing
Sekisui House 805 O
Daiwa House 791 O
Sekisui Heim 661 O
Misawa Home 576 O
Asahi-kasei Homes 312
Toyota Home 249 O
Sanyo Homes 186
Resco House 27
Naito House 8 O
S AR 9% S4RE FARTE AHAT A2 A
A 93 20 Bsjel sloot T30R Wo 2 GEFAT 35
Sl A4 5T ek AE FA 309 QR A9z H
o] % 71 2 Hl-gof gt 71%01 7] wizoll, oheret a1
7] S1oiA TegRt vl-go] WA Suto] gl Q17 417 Alofl AlE
ok & B7HAI Table 13714 Z@TA A H 6 5.2 Al
AREE H[E-2 T ool F Ao g AiFHG

Table 13. Documents Submitted per Performance Standard (Stand-

alone Housing)

Section

Submitted Documents

Structural
performance

* Structural design drawing and structural technician’s
structural safety performance confirmation form

Ventilation
performance

* Design drawings such as unit household floor plans
subject to measurement

Air-tight
performance

* Air-tight performance test report card
(KS L ISO 9972)

Insulation
performance

* Cross-section drawing and thermal transmittance
computation form or test report card of the
corresponding part

Condensation
performance

* Cross-section drawing and simulation test result
report of the corresponding part (ISO 10211)

Rust and
corrosion
prevention
performance

* Design cross section and construction specification
anti-corrosion material confirmation document or
rust-resistance treatment confirmation document,
corrosion resistance and anti-pest treatment
confirmation form

Waterproof
and draining
performance

* Design drawings and construction specification
* Materials that can verify quality of applied materials
(technical materials including test report card)
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Table 14. Formally Appropriate Recognition Fees (Revised on Oct. 1, 2019)

Total of floor area (m’) Recognition cost (yen)

Within 30m* 32,000

30m* ~ 100m* 45,000

100m* ~ 200m* 62,000

200m* ~ 500m* 78,000

500m* ~ 1,000m* 100,000

1,000m* ~ 2,000m* 140.000

2,000m* ~ 10,000m* 350,000

10,000m* ~ 50.000m’ 570,000

50,000m" or higher 1,120,000

Per manufacturer accreditation plant 490,000
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Table 15. Discount Regulations when Changing Recognized Forms

Structural Fireproof Equipments Cost
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