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Modular Building OSC : Off-site Prefabricated Building
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complexity in one
or more
materials

Transitional Pre-fnished Pre-fnished Pre-fnished

single_unit house
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Largely
structural
(concrete,
steel, or
wood)

single discipline, Panels Volumetric units

Complete
individual units

structures

Increasing scale

Source: Case studies; interviews; McKinsey Capital Projects & Infrastructure

www.prefabmodualrlab.com A




I ZXH|E M= (Level of Prefabrication)0f| M2 22

« HTAZH 27 Atef - 58 H

=2
[=}

EX:HTA/ &2

&3 MOILK2023)

Manufactured Frame Panel Pods Volumetric Modular Volumetric Modular + Prefab
Components Systems Systems - Bathroom Facade, Foundations & Roof
- Kitchen
40% Pre-manufactured Value (PMV) + 75-80%
ofZ=cHerm www.prefabmodualrlab.com A

. X 20po| CIeks} : Z2/mIZt

o =

« Green and Smart : X{AIE l% FletE D52 st A|Z Sl
i{=}

- &8, T TENS

T

K-Modular A|Z} EEIE

FHMIFH, ST/, SUHE/+

QE
=83

m""‘"’ ®Dormeoryfor | ®Sehoel Housang
mmm‘““ et 0 Gl | g ygary amaci | #ERPO NI g Basracis: #Eons

2008~ 2012 2013~2019
J I\
Y Y
+  School Buildings + Office Buildings * Residential Buildings . High-rise
+  Military Barracks + Dormitory Buildings « Relocatable hotel, « ‘Gieen Smart
* Modules for export school School

ors=ch=tm

www.prefabmodualrlab.com

P




Sl 71(2020~)

=

Q1 ALY

| k-2s8 #zo 2oy

Klo
~

-

od

[}
or

KO

ol
K4
KO0

Atol HE2 Al

/PC/= = Total Solution)

A El
—=

)

A
™

2l

@ GSUE (B2 M A

2

SHelAlE B

CHAXIL O &

i

s:
A

®

LH E}

3,

LH ZH

7=

@ DL O M

ADE AS(

P

€
S
<
o
o
=
©
=]
°
o]
€
e
£
[
L
a
3
3
2

IS

2N

sze, 7|

R

Ao

Z2E A=A

k[0
o

o 13

2024

=
S

A

www.prefabmodualrlab.com

d
or
5
i
0




Edc

2. BEE U5 AT

| 2uel 2% 252 2% A

Croydon Tower (UK)

Project (Vision Modular)
Stories 44
Photo

RC core
(Pre-installation)

Lateral Load
Resisting System

Framed Modules

Module Types (Load Bearing Walls)
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461 Dean(US)
(FullStack Modular)

32

Steel Mega Brace

Framed Modules

La Trobe Tower(AU)
(Hickory)

RC Wall
(Post-installation)

Framed Modules

+ Prefabricated Panels

Gwang-Yang Dormitory
(KR)
(Posco A&C)

RC core
(Pre-installation)

+
Horizontal Steel Mega
Brace

Framed Modules
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High-strength RHS c’qumn

steel rod bolt (SRB)

Coupler

Reinforcing

plate Column

endplate
————— Cover
Connecting plate \
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Butterfly table
ZX : Modular Building Automation

Robot Welding
Z7 : POSCO E&C

Automated Factory
ZXH : House of design
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Xl-

SEOE~3AZh, WetHIEE BAIZhE F

- HiE: A2 232 E HiEE H8A| 2 LSRR HE atNe| 22
[H1E 2 % 2XY Wt A2l FHAIL [2/7]& WatA|ZHE Latx) SoH R che{ A H| 8]

= sty = 1AIZH 242 3A2H

3.0~5.0 10~12
=8 (87,400) (392,100)

o %1 8~9 28~30

== (3,650) (8,350)

MagE 15 38
HHE 1A1ZH 2A12E QIAO|AHE (38,920) (53,800)

[AIZE Wt =2]

[2AIZH Li2tEH

BAIZH L8t Mag e
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1. BfE
m2S3 X8 U3l Hg
O ZE28 22 Mz A HAng8de fldh AL A C8Z /FE 714 (Y2 HEZ HE)
O7IE HEZ BFCHH OIF £80| o2{ 25 =X 7129 W3 9 e HE
O HEZ BZS1 2 22X 0132 2o 25218 #1 2F F5
* BE MZEA/ASA o W3HE ®MZEAL (KCC, ZaR) S 8l #M 74 87T X WatE F5 T
(2528 2/7|5 W™ g (23.12 7|1%)
QI A o EHA CHjabe LSkA| ZH LiSIx 2 X FS YRt
KCC-Beam-2-Modular L=} 2 MIgEE "17.11.29
KCC-Column-2-Modular 7l 2 MiHEE "17.11.29
KCC-Beam-3-Modular =2 3 MagE '20.04.21
(M_';_Céc) SHRANT|2U 1Y KCC-Column-3-Modular s 3 Mogc 20.04.21
KCC-Column-3-Modular (C/F) s 3 MEt3g+MHngee '21.01.15
KCC-Beam-3-Modular (C/F)1 =l 3 Metag+Mnge '21.06.28
KCC-Beam-3-Modular (C/F)2 =2 3 Metag+Muge '21.06.28
GsHM GSEE-B1-3H = 3 A (O AR EPC) '22.08.31
LHZAF PC-2EC-33 e 3 WA (O AR EPC) '23.11.16
(L;.;}%;Iial) DL D-Modular-column-2H 71& 2 BE (AZEPCQ) '23.11.16
DL D-Modular-column-1H 71E 1 A (O A EPQ) '23.11.16
P-A&C iINNOHIVE-Column-2H 71s 2 BE (AZEPCQ) '23.11.16
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KCC-Column-2-Modular (2H)

- B2 100x100x6.0
- O 25H: 58mm

- B3 125x125x6.0
- OE5H: 77mm

KCC-Column-3-Modular (3H) KCC-Column-3-Modular C/F (3H)

- B3 125x125x6.0
- O 2%H: 73mm

D-Modular-column-1H D-Modular-column-2H PC-2&2{C-33 iNNOHIVE-Column-2H
- BX4 14 125x125x10.0 - B F2A: 125x125%10.0 - B X4 #4: 125x125x6.0 - £X4+2: 200x100x9.0
- O E5%H: 25mm - O E%H: 36mm - OS5 45mm - O 254 33mm 53/36
1. B4
W 2EE 2XE WS AM ()
M1 |"-‘

=
KCC-Beam-2-Modular KCC-Beam-3-Modular KCC-Beam-3-Modular C/F 1 KCC-Beam-3-Modular C/F 2
- BX{ 12 200x75%4.0 - B3 4: 200x75x6.0 - B 2: 200x75x6.0 - B 2: 200x75x6.0
- O E 5 58/58mm - O E5H: 77/96mm - D55 77/96mm - O E5H: 73/92mm

GSEE2{-B1-3H

- B X2 200x75x6.0

- O =57 38/30mm

54/36

-69 -




1. 813

m =& U2t (000 PIT, 43)
O Lzt TAIZE: 27715 1A|2E Zhato|s 142t
O EZ Uzt 2z 718 % 2o 14|12t Liste 8 M8 (BEHEZ AEAE)
O = Wzt 7tatols 1A[ZF LH&E (12.5mmt x 2PLY)
O M%: LHM T HE 95mmt 2PLY B8 (B{L/AEE 2%ts)

LH SRl S 7

st - E 12 5mm 2PLY

55/36
1. A
m ¥ U2t4M (000 PIT, 1235)
O Lt T A|Zh: B/7|S 242t Zhato| s 1. 54|12t
O2X Ueh 228 71§ 9 20| B3 20mm Mg
- 7152 535S Met2 Qsh 200x100 X 100x100 ZHAAS Zojdstoz X0 HE
-7)E24H BE NE MEDESIEE 5| Y oiEnE ARE MH BH OHE: WSS =
O 8| W3k Ztatole 1.5A|12H LIS} (15mmt x 2PLY)
OHF: LUMIDEE 95mmt 2PLY HE (B H/AHE £28)
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2. AHAE ML

W U3 AFAE HE (282 3Y AT
O3 BE 7Y T AN 8 Lo

o
OBlel: BEES H50F W =BT A

S AR Yol U LAY
|

- 715, 2, e, v

ETEERTE
-z
- sy A
- AHE0 T WaRE 59| J|E Be 7
- SR S ERY U BelIFE
-SRI 5 BRY U el NP YK

45278 S g2y UatdM M8 7ts

siel
[g=]

O ZE2 HxE HUd 44 48 A%
- BPS 7014 Standard for modular systems for dwellings,
BRE(UK)
- LPS 1501 Fire test and performance requirements for
innovative methods of building construction, BRE(UK)

[O]=]
O MembraneO| L{Etd 52 HMBote AAEA LHEo +EEIY(|
S % M) Hatds 9F

- IBC Section 704 Fire resistance rating of structural members

[21AlOF =]
O AU de2 S Uatds L MAl

- NPB 233 Building and fragment of the building. Method of
full scale fire test. General requirements

ol
=g

57/36
o|X™ H}S
2. A™HN & 7Y M ubst
W siel 23 733" (=)
O BPS 7014 Standard for modular systems for dwellings, BRE(UK)
O LPS 1501 Fire test and performance requirements for innovative methods of building construction, BRE(UK)
| AN H 55 2A
s AERE ZUH MR EEE ALY = M5 S0 SRESHS A1
= L{Q|E OfZt st
H_g__l_'_ te 2 ) Purpose group Load (kN/m?)
= H3, HiE Ot floor covering) & 7+ A 2| " Residential 0.75
h— Offices 1
s1el (ki Hotel 5
W S (Firesource) Sgil;; g L
= Redwood/Scots Pine or similar softwood, &4& 7~13% School 1
= 50mm x 50mm x 1000mm ZH2, 22X 7b2 50mm Z3A} HiX| Table 2. Compartment floor loadings
= S X (crib) £ 742 300mm 2 T HFEFH HYX| W2 AS
= HiX[of| 2X|7t & 42 =X Z0| 500mm K| 745 = LS 2= HE Of2fi(below the ceiling) 100mm, 300mm $IX|
Purpose group | Nominal fire off 2m* & 174 Ol & X|H AZH
Load (kginv’) * QIFHRE 2L (FHRE WE and &F2E HIED): £ %
Residential 33
Office 22 2 574 QIK| A=
_Hotel 15 = cavity barrier 2| ¥EH AHZ
Shop 34 _ .
School 14 I E=E
Table 1. Nominal fire load applicable to different purpose groups - Xf%g(lntergrity): IR E A %‘E‘%(cavity) Hu} off
= Xt (Insulation): 21 2 EO| K| X HIEHO| Eat 140 °C, &
et =4 11180 °C O}
o A w
» Zh7& 2300l 2 =1 23 » PZOPE N (Stabilty) AESHE XIX| £ HE 1/20 0ft
= HERE:5-25C
58/36
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2. ABH = 7j L

W ool 2 3 @A 5Y)
O NPB 233-96 Building and fragment of the building. Method of full scale fire test. General requirements
- ST HOfd A 2HE 28
O 2txistS (Fire Loading)
O 3t st&2 27|, HiX| &Y S22 Zfragment 1t SHAYSIE S7HE 2 S (50kg/m’) AL S| MR =20 LX|
O H& =2l &2 15% 0|3}

O ASFH EX|

O HH| O|H2&=: 5744 O]y EX[SI A2 ZE A=EAoto] ALE

oz g
O SHY2E L & s SX0IA Sm 04 O|HE Hraeatol s 5%
O 874

O =4 o|H BF2& 140°C 0|3}, 2|12 = 180°C 0|}
O +=BEX M 1/20 O}, +=HM HE S7t& = 12/9000h O[5t
O ==X|7x #H: L/100 0|5t

2. Q™A E I ML

| Siel 23 A7 (=)
O International Building code, Section 704 Fire resistance rating of structural members
O Lot RASH RE 2fo| Ystm=e £xjo| MY PAHS UKoz
O Ushdse w2 YA R /X 7|5, 2, E&f20] tisfA A Wetdsa S Lot Lishe

SECTION 704 FIRE-RESISTANCE RATING OF STRUCTURAL MEMBERS

704.1 Requirements. ~~

704.2 Column protection. Where columns are required to have protection to achieve a fire-resistance rating, the entire column shall be provided
individual encasement protection by protecting it on all sides for the full column height, including connections to other structural members, with
materials having the required fire-resistance rating. Where the column extends through a ceiling, the encasement protection shall be continuous from the
top of the foundation or floor/ceiling assembly below through the ceiling space to the top of the column.
* Exception: Columns that meet the limitations of Section 704.4.1.

704.3 Protection of the primary structural frame other than columns. ~~

704.4 Protection of secondary members. Secondary members that are required to have protection to achieve a fire resistance rating shall be protected by
individual encasement protection.

704.4.1 Light-frame construction. Studs, columns and boundary elements that are integral elements in walls of light-frame construction and are
located entirely between the top and bottom plates or tracks shall be permitted to have required fire-resistance ratings provided by the membrane
protection provided for the wall.

704.4.2 Horizontal assemblies. Horizontal assemblies are permitted to be protected with a membrane or ceiling where the membrane or ceiling
provides the required fire resistance rating and is installed in accordance with Section 711.

60/36
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M = 7HHEHS LH

o1y

3.

m =%

M= 23768 A Bt

O ool LMt =W REXNE JMZH Xto]

O AlEH 7#2: W3,000 x H3,000

O Alget®: KS F 2257-8

K| 724 W3,270 x L7,950 x H3,050

&
=]

O Al

O Alglete: BPS7014 / LPS1501 (BRE, UK)

O Al

/YAl KTR M4/24.06

/LAl KCL &1%/723.09

4 KFA
B

o8
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7|5 200x100x6.0mmt 7|& 200x100x6.0mmt LFA MY StRE 4 4
AR H: 150x100x4.5mmt AHE H: 150x100x4.5mmt
nx SHELE: 200x100x4.5mmt SHEE (FH): 200x100x6.0mmt
= SHE B (THH): 200x100x4.5mmt
M (MH, HEED: 50x100x3.2mmt x 3(EA) M (HE, HEED: 50x100x3.2mmt x 3(EA)
THK 50 A|HIE R 2EL2 (T 'd Lt THK100 Concrete Slab Wat7| & BtES ISt A AFH HiEE Al
wpet THK 80 HIEf2ESTY 3
THK180 Concrete Slab
Zol W1,100xH2,200, 1A|2F &ah& W1100xH2200, 1A|ZH 23tz PD HHT OIH%
(=) WB800xH1,800, PD HAT
&z A W1,500 x H2,070 CHTEHE 311m) A W1,900 x H1,400 (NS HE 266m7)  H75 BX 03 17 A2 HY

(@ex) 224 W9,00 x H2,070 HFEBH 1.86m)

[2/715] HHE2+HSEE 0.7mm [2/718] #XE2l- Uzt =& S I Zhato|y @ FA|IZHE &
— TA|Zh L%} N #HE
atar (=X WatA D2 E 12.5mmt 2PLY [HA] Wt DEE 12.5mmt 2PLY — 1A[ZF
! — TAIZ L3} WatA D EE 150mmt 3PLY — 2A[Zt
(A YEA D HE 95mmt 2PLY [HZE] S D EE 12.5mmt 2PLY — 1A|Zt
— 2Lz} (HtE 23 2| E) WSt D EE 150mmt 3PLY — 2A[ZF
63/36
=rCclo OlAl =1k
3.1 RSP L2HdSE7t
m AEH 2
O Mg 0| mat dEM#110t #28 Fdst, ZH2 1A|ZH2A1 2 STt Al =3
2ME L3t 2 A2 N
Ay HE8Es LISt E Al S7HA"EAIZE
H/lE Ztato|H HEEh
Y #1 ~45 1A ZH TAZH {ENFd 12.5mmt 2PLY (M1) 1A ZE
HE #2 55~12% 2A[ZE 1A ZH 2A|2H 15mmt 3PLY (M2) 2A| 2t

[TAIZE S7HE)

64/36

-74 -



m AZAE
nE HES=E H Z g AX[2I%| X2
H¥EE EXR2RE K& STy =RE/I|S) TYR 24 EA
Heer K& STy HYOLYH SHE 300mm SEA
WeE2e K STy HEord ol 100mm SEA
dEZE HE 2 ST O S 5EA
HHE M LvDT HREE SEA
soiog  wHeE  Sdm am L] 3€A
@ 417,418
i 1 #9,#10 ® 419 20
#15, #16 @ ,-#1,;23...#23.’,‘_24 .
.\"’-..fl #4 @ 21,422
> ® 411,412
e ® i3 414
5 ® 5 46
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o £4¢ 7IE Chamberl &2lit Z0] 1SO EESHIH 78 27t
EN 1991-1-2: Annex F Equivalent time of fire exposure
P = ZAl 2k XfotE S EESHIS ML S7F AZEe 2 X|etdt= W HA|
tea = (qf,d - kp- Wt)kc
ted Equivalent time of standard fire exposure

dfa Design fire load density

ky Conversion factor

W Ventilation factor

ke Correction factor function of the material structural cross sections
2 # 60 436 493 67 crib, 10.5%
oA #2 120 870 940 67l crib, 20t
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3.1 2=t Liekd S8t

H AY=2c
O 1A LztAH: 282 ZtE A0 HU2E 1,077°C &
O 2A1ZH L3tAS: 438 A0t nE S A0 ALE: 1,199°C =F
O A Heg &8¢l 1SO EES JMI FALSH XSS E 73 7ts
1,200 o 1,200
ﬁ? SHA (1S0) — Bz (50)
1,000 — o 1,000 — MR
800 800
9 o
W 600 5 600
ol of
400 400
200 00
0 0
0 30 e % 120 150 180 0 30 60 90 120 150 180 210 240
AlZE (&)
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[TAIZH S7F WaHEE B8 &) A1 S7F UEHEHE REL &)
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3.1 2ETHe| W=HdsEot

m 23
O Y2 E X 2|H2 =& Flashover7t st o8 M2 A HEEJSH 2|2 330~480°C =&Y
O HRE HHO|HR= = [0 30~35°C L2|2 E3trE2| 3t Azho| Aol glg
OMEDE HiEE 22 & A0} 60~75°C =ECZ MEMNRCE gl Hictag 2835t QYR E s Pe Mol s
EZZ2L: P28 MEH HHo|H2E HicHEHR &
Al (32 8] [ZHEE] [¢F2E]
HE2E (0) Z 2% (°C) HE2E (°0) 2% (°C) HER2E (°0) 2% (°C)
AEHH #1 472.8 4734 333 357 51.2 61.0
AR #2 305.4 329.9 27.8 294 489 74.6
gA7|1E 538 649 140 180 140 180
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