1E 232E Fx8 2ES A2

MA" Jl=d+

Preliminary Study of Modulization Construction Method

on Concrete Structure for High-rise Building

nil- ) A"

Moy

21 of A X A g

A2 %....

Koh, Min-Hyeok Cho, Chang-Yeon Shin, Tae-Hong Kwon, Soon-Wook Kim, Yea-Sang Chin, Sang-Yoon

2

TEEY 70%7t FIYE Fx

13D HF VIS ENoE Q% Fe E9Ye

oel £
B4 S B3 =44 13

QA AHFAE A2 WY nFHe] U@
F3ol ol A4
TAST Qe Aotk AT AR U@ AAVez FrUF, =
HEwe) e A o4 RN APHL oy moh $EHo)
AdEE 1% 289 BES L 453} 71& AL ego) U
AFANE A4 44 283 V1%, 28 3% A5% R 2 vAe 2ATH B T 49a7
2aYE ASEY AT 404 L FAYN) A5E 1% TAAE TEE RER AT A
s¥l B A2ATEA, A ATAL AR AN 50} AFAY 223 A4 A

ok
ot

L7t AR F7hsta e FAlold. 1
]%—*—4 =3 % FFoz AT EAVL
A4 Y, TL9EAEE =9 59 B

HHo2n A F4Y 33 a7}
ojt}.

rlo f°‘

k)

-{n

3
37159
e 4

al
al

71& R&D ¥AE 4%

2EPg At nA Bt
719 = : Precast Concrete, Modulization, Automation in Assembly, Design Optimization, Parametric Modeling
.M £ Atk 2 40F o3 1F WEY B vx Ho %

11 a7 ¥4 2 24

ZE9 70%7t 23YE F2A FAETAE 42 Uy
§} 233 A art Ax Frhstan Qe FAoith 1
2y 3D 4F JIFEReR A% e JEd™HY F7o
olgE FHEERFL VT =%} ¢ RFow AF B
A7t 2B gl Aol o) g EAEA e 2
oz F/TE, =5 AN 3, dYELAFE =8 5
9 #EAZE =L A4 o ZdA APH3 o
U Bt 5Holn FrIHQ WMoz IFA AAY
3 a7t ZldiEE 13 A89 2ES 2 A5 U
AT e Xe] FUEI e Aol
T4 THY A2 ZTAYE FZREL RN A A
ol He FFol7] Wi 4y 53 L2 AL
¥ Wol won oz A FrdE EFAN 2 FUA
il Bo] EAEe] HAsn ok FW FAANELS B
A7y FAE B8 A3 284 FUE dstd =g

+ JFBUGT DEBAN 2DT 4, A1
w JTBAAR AF TS BAFAT, Fuha)
o HFURLT AUBAN 2T, W21
seax JFBWGRL AF T} 2ug, Feheba)
sk YT BNGE A5 T4 2S5, Fehu
sevo TR DS F 4} PaS, Ty

oWl ZtAE AF 717ke] A28 ¥TE ‘Hutchinson(1999)'¢]
AT HAFNA JeEygs viel o], Fu AAAIEY FA
ZAY o 2EIUT JFE YA R e
&%olth.

weta 1nF3 Holrle B2 ZaYE FFEREAA 1%
T EAYEY FAFY L IUEE S =R HAdiAe
ANF 7ted 948 RAEY BESE 53 PC ¥49 =
A A2 g 8F AFVIE N =0 "asdig A

olo] B A= HA MHA REF g, EE ¥F
X}%i} g 2E3S BAe 2YxEs #d Fu9 HPd

T BAE& T8 24X 1% S3FE AFE AT AN
4 2 FAY] 7tEd 1F %ialE TFZE 283 A
F N2dd g 712AT7E APsE Ao 1 A7 B
ol Ut}

- 334 -



28 RER AF A2 A
B9 % PHe 2R theel

X £ B3 7|2 28 8 AEH Y Ag8 SXo ZYXES Y IY

2 HERT ENE B CH 35 ESE URBY A B %"S A BEE

! M0l 7tatt 18 2I2E IR SEI AMF MAR OF 7
el

ojery aE

H
:

R REE :
TR PCNHHE o 233 OB ATE TA |

iLﬂ 91 33?-!'5 283 72 W8 TN

Hy €4 E’é;? XY ALH X538 OIHE J|uto] it
e

S ALY A

Plug-in $A} 7(32| A3 F &}

&l A2t BUHF J{ete]
S AJH 7w

BIAS A" 7@ e

rmreosesssirerasaone

2 E=R0A X325 2IE
PZieR AEN, Ao 28? + Qe getzt 712“ FRA, AEIgAN 0
: Y=g g U

B A|Z AJARE HEG 1% ote 4t

X
fr

a8 2. d¢ 58

AA, AgA74 SU PCAF F2 g 2AE
W PC BES AZY AEANFFEE dF3n
Z3YE EE3 7edF dF 2HL é/\]t&t}.

ol ulgoR 1F ZAYE FZE EEI AT A&
8 49A ARHEE AA S, old i FE&Ug 2 7
QEadeg $A3=FE gt

=3l
, =

2. ofd|&
21 AgPd+aZ
SacksVe ddve¢ 3D CAD A2¥S £33 WUg

23 7199 T8l AAHY FHAAA o]&FEE
zHAE ZAYE AAG NS AT AF

o

&

|m
DORECIE
o 9 o g

A2 E dARHT. 284 o]g M E =HE

BYAZ A% oy 84 AA T E55F JTA,
top-down 29¥ X3 7153 object, AZFAEZ 173l
AA o= 44, objecto] tidt HololxT} MRz P F

g ggz §t}

o] AL 1960de TR S YHARE AT =

1) Parametric 3D modeling in building construction with
examples from precast concrete.(Sacks ¢ 2%)

“Unhzmg Radio Frequency Identification on Precast

Concrete Components -Supplier’s Perspective” @l 4]
£ Zy2E E3YE #YE AMY] AE AT =22
Az rEeste] daAlol AVlHReY, FA AYPHE vtz

|
= BEAE 7]&}03—:. & HMM A$ 28 Ao o
A2 st Ak
fote 2 RFID*V\E“C’ 4% A4, PC
ag e #g T2AA /A, On-demand 3+, Al Z°l%
t 3t A dAHE 7S] THedt EPJ?ﬂ kA

o

B 7hF
E 7dE 4 At AEATh

‘874 #9285 FH9 T3 A2 B
HaARE 98 oF, 8 194 St e &4
wEYH FHo #BF AFEAN, MF dHEE QEH 3l
+ pre-fabricationA| =€ & 7oz 3 f4 REY FY

o T Azl dE AL dAER

=& AT WE ¢ #AA 54 7%
e XPYFNAE FA
e stElWEE 3D CAD A qe MASG A
. 289 3% dU9 2d o ol -
Parametric e ANHI ZdcjA FE 9% A
3D o e AZEFO AA
. AAE o1y o4 @ A
modeling eTUE 7he] 2 i]i ol 2 A A
in o o ax AA =9 s ZTALE AA
building | G110 gaas) qag | oo BR
construction __A; e A AMAQA  FAdst
with A ce | ® A%-9
top-down E93 X3 " =
examples - . o #&-ntg - 2 E
713 object, AFH - -
from _ B9 MAEZE A
AZ zT AA 9= o s
precast . - o], #Ze 2F
434, objectd] HE Hol e el B
concrete. ed Az BYE 9 B4R 5
amw ol ¥E u9 ed
Bz @ + 9% 49,
e AE AZFofdr TP | e PEXY g
Hu ¢gE ZIAAN2EE AE2EZALYE
AYENE BFE A g Ag
R st ez A Fu | ST ZIHHN2EF
2ok ZAA2EZAHE A AYEFE o] 83
ZEALE Zo] Yzt & WIS A AEZAE
Ae A A&zt g ERA 735t
e IAAEZAZES F | -HEFY NS
ZFatol HFH A B 3”4 @
3 oke] WY, o3 B 543
Utilizing | * TAMNAE EAFYE # | eRFIDE 7|ule =
Radio g5 A4dstrl A Al ¥ PC E2adE
Frequency T ZZAx 7hEEs) 3 Z2YPAR
Identification A&e wA7F Ea & AF
on o @A iz, FIHEAE | eojzL OTFE
Precast Zl¥te 2 ®BE%  #HgEst PC 3ZFFY4A4

- 335 -



SIFIXAE o FHE
Azl edBAT oF

Concrate | EE0 ®E e 35
Cnre” | *REDAZY Ags) At | edaeln R
° a3t $18 RFIDA £
Supplier’s -P.C 238 E9 oy = g #EeAg
I ve ZAA AR olg)g Hrisxu
-On-demand& & 7}% SAHE AA
A FFE WA B
Aol YANE 1B A5
e FAANZ WHoEx A
FHAZ ZYgy AL
Q2 W, R A |
284 | Axdoz 27} | a9 g0

Azg A

o ) 0 O3 WO
m A TI’AE} otg\_ _7]_% tH‘H‘Eol‘a

A=

=g A gol AHEHT Qe = ~

FAA | ofd 2 Fd9 3o | i
LKl 84 FA5Y AA7NE =

MR fas

A2 | o] 7 gAA vA A 288 £ g

gl B | g5ejol s A TEY o8l

HmAT | e @2 ul=, YHe §4 pre-fabricationA]

A )3
2w 79 Azag | 97N
3% A8 Azge @

W Y98 a3

22 FU PC AR R 2a2E BE5 o457
24}

td

=W HEPCHE A AE7 AEH L HEL Z3
1% 2AYE 725 2EI NG FEE FHaYd

W PCAATRY AL PCAFE A7 M3(FH)©9)
of SeiA A=A, 49 PCHAY A AyBFe
6UT12TH(M3) TR, F31 PCYAIZE A9 PCHA
AWMAEY AT AR FFo2 Fomdn,

a3 3. 3 MA232E AIFFE Oy
PCAIE 2 H|2(20084 )

=W 107} PCHAS A A% 667913279 <
AHDE AA s, FERGE HEdste dolsht u7
EEZAYE A AuRG uRA ?"“*QE Zo] dut
AL ROz ol FF Moz AT 7S, 20089 9¥
A 120099 oA EZ A5 o] Alﬁft?, °lL AAZa

2) =Wl PCARTEZ %8 o, 05M3)7 18 F=E AWG 4
AtkE 7HY shel AEE RY

B AFTEY 2%

FEolh,

200539 ZAYE F2E EEZ AFTFES 50094
TEID © g, 2007d A 12009 TEE 240% A%

Bgon, 2adE 7z

28 REge] #F A7 A% 2

FEgd, FF 5d FLA 40009 ]3] AFFRI) A

g ez 4=

. gdHE AFFR

TE AT

OFFEL 9% FEFHLATIE MY E o) ALY £

A BEAY AATEE

d8A4ol gl

(@8

A% 7

2005 2007

20092001

Bk h A oiop &

2013 2018 - ()

O3 4 232E PxE 255 Al 2 oS

23 Zul-9) EaE 253 712 A% 24

dE,

Zh

59, TN EadE 255 /¢ 489S TeR
Qeel Fe, 2% AR =E
@ 2278 #2 ¥ 549 39,

E5 ¥A8 442 9

FAAER 7

FHRA YA71&0] S w& FFol T
A Fez Hojgla A4y

vy vAd 489 4
7} 24 k.

¥ 2 I 7lE 8@ =A

%Y 71¢ ¥43%

A& 7lg B

U Ve 8%

eZIdE RES
B g Ax
HEZ3}7} o]FA]
A gygE FE
tA}elel] =2

e Z}EE_E =3
o o3 wjx|ste
e FsEA
e FFAEFI
7wt REERA
A7l H$
¥ FFo}

-‘4%1 99 A48
T e PH=
‘?l Hojglen, A
|97 S HA
ol YEF =9
o 7% v
W g W, BE
34 HEe 9
o Fegdear
A 2 TS
Sxdd g o
77+ Bas

- 336 -



3.2. Plug-in 42
7 A

7\qke] A =g AE st

A2

-DFAR S Bvmmy

- aw BE 2N N

- MANSE 29y |

Ans 983wy

. B2 289 N3
AB0IE W

.onNgy A%

O" 5. AN 4 253 9 S8 AM2™ 55X

e DFAA % d&%4

Design for Automation and Assembly, & dZA|Z 9
AEs 2 A =g a&3 Wt &3 oA
Al Mo AAFZE AT F Ae HAAA 50
oo gt}

e 2% EF X d(Bolting/E}Hd/Sealing) &

ZNLE ZAYETEEY HPF BF age

ZE9 g4y agxn ZIAzE iﬂﬂé?&

& 44 BEE 2dS NEstq H5EF
.

*FxE ZYNLEZAYE HE dFvEY Ry
7Ivt ~vtE mde g

£UtE 292 gL ‘AA 2E3E 9T Library A%
— ¥d¥ Information Model AEL[FC EF HAA dF]—
#d FAE AR A 2" Interface N 2 5% dlolH
2d Ad-gdgr 2 755 Al2d FFo Al2d
Bt R A A ZrA22 AP,

e T 253 AT AlEHH A

2E A}/FWAET T4 Y 28I AT AEH]
BE o]8% Concept 44 3 5% Z2EZE F33h

5B 7tE B Axde] % A8 HE

4% Bt iﬂﬂ]g sl s Test-Bed ?—%—?’5}0% A 2 E
g 2 a3 ASS 7 2Es AFe gt

jﬂr&l

mlo MU
Ao |

9
?.

CWRAR UENMAS 4%

CHS SN

PG WO 3RMN
asc AR 74

- Prig-IngA 7190
SUHONAY BE

AR NBN UE

a3 6. Plug—in 94 7|4l

tel BN XIEst
AlAHY S ET

e BE AL AT F AT ALl AA, AR

-RE ARE A% 37 Aed A" 7€ AA

A2 BA, AFH R 2AYE @ A AdAg 32
FA/AFR =9 3 Z3E BA/FA FA AA 19
Add =& 5 R Fs FA AAZ 712 AAC
ozt
-RE RS AT 3 AFs A2 AA AA
AT FA/AFH 29 2 Z3HE B/ BA A
2 Aol A AAANAN AFEH

-RE ARE AT 37 AEs Aad A

42 3A4, AFY 2 ZAYE 9 FA Az} AEH
AZy 2E WA5Y R &3 FA AR NEE T
Plug-in %4 7|¥te] Azsd AEsHs 3 Aol A"
o] dAd

o T, EF % AR wF A AL

it kg

E

$-4, FE AR 249 Ay FE AH2 DB ¥
Interface AAE F&#h AN AF53E A¢ CAD—
CAM 9% Alz="$& F3td Plug-in %2 7|wke] A&z
4 Agse A A 2 F3-3F % 5F AA +5
sa PMIS 5 7|1& 7483 A&y, ZALEZIYE
FAHERP) #El A9z FHA 2P AFAAE AL
gk,

RFID 71% AA 9 FA#L(EFF 4 8% ZUHA)
T TEEY AN 3% B4 2 AH 2E AA, dA
A AR Azd" A, Fd8& @27 % RFIDE o
43 A #E A" R, Web 7]ube] AdEE A

9ok, g e SEF As9 AL, 0F Zz4s
B2 Nag AEe Fo olFo} A 5 Atk
czgArERaYE RAs T A4 583}
24 Wolxel USN 719 442 $4ua8 $% 4

TYHH AAE 75T

- 337 -



* Plug-in 2] 716k A 234 2538 EF Ao A
29 Az

Plug-in ¥4 7|9te] A3 AF3e 2 Ao Al
28 Az

e HTHIE T Aade A% AL HE

g /e Test-Bed 753l Alxd

e 2 3 HFE 53 AL3 dFL Y3

33. AeF oolHE 7wt ALY AEF A A
g i oA

PCE RHD X USN i8N

~PCR RFID 3 USH J1eY

-G NER ISR

- On-Domang 718 2=
S @023 ¥ AR Ny

- OR

<UYHBY AE

a8 7. X8 olojME 7|8t
NAHR 58

e ZJPAEZACES RFID %
(Embedded 414 2 RFID 5)

ZYUNAEZINE F2EY FY EFTTY T2 A&
o B4 HFENE 5% HAEH0d To-Be EF 453}
Z2AL Bdg st ANE 58 AT 2 A3
gAY By 2 3 AZL .

o Y 21/91 AE3 JE AHAAEH 5)

USN 71&¢ ¥ 2utd A6 048 21/931 253
A&" s X FA AAE(GPS 5 &4 - gxTet
+ EAA ENHAIZE Simulationg £33 HF 2w Ag/m
UE /&Y 229 Qe s,

*On-demand 7|% 8% Wl 4F @ dndE: & A
A e

On-demand 7%t FF A E A3 4FA8 71 AL
R AFE ZEES A3 AAE A

o FH AL (A, +F, oFF 7|7 ot 2 HHs gy
= M) .

HA35 dnEd USN 7)ut o mueHy 2 @
A" e 3§ o

cHSHIIE T8 A"y % e HE

A% H7t AAE ALeL Test-Bed T35t A2d
g 92 a3 AFE T 483 AFL g

USN 71&

Ll

L

34. A5 AAM ZUEF
g 7e AL @A

- EEY
- AISBRAR/EHI )
- EASE U
s NAH 4R
- X='Y SEALNG B}
Ay
ARNRNUS

AMA" SBL

f 2
)
0,
ok @, <
e
o
fr
X

<Y
=
2

A8 AAHHA, 99 §) =&L F3 USN 7€
HeEd ZiE Ags T Agdn A3adg

2
M 719 Alg Ag/ddde] A9 sige] d

o 2 e

rO
[

kot Nt Hu
B}
e
e

o
2 5

* G ATE AT AFE Alad A

4, @8 ATE A% AEI Aa" V2 AAE 9
A v 2 45 AXNE AT A4 dEYH 2 F
HE myEdeY dA 18la N%Y Sealing FAE A
Agct 2%, dF AFE A AES A28 A AdA
g 3.

* X538 Sealing B A= A1YF

A ZHE Wiy EHoly Az APS
Sealing &X] A2 A gsir),

o d5HItE 53 Aade % FHEAH HAE

A% H7t AAES /AL L Test-Bed T3+
He 9 a7 AL 53 483 A%s £y

3ta

7|t =2t

2 7oA ALEe 4849 nF ZAYE FERE
3 AT Aad A Bge fH/EES A8 o
A R ATERY $3 2eA dASYE 2
B Agel g Aol wg dF aeln AL
o ZestE T ANE Y B88E + Y& Rez
ZIE e, Ad71es Hags T dAd AHY oA E
Aastn Joddre AL 8 71T A diAle ¢
A ALY Ao me 133 2gd v g R3S /%
g 5 Y Aee Atgdrh

e g

AC)

- 338 -



T AMVEY HAL T3 AN Ang 34 A% A71e”, FANEEE A A16H 55, 2004.9
3l NEALE BT AM AYY Bt =g agln 3. A5, A5, F274,284 {4 ZEe Y9 33
AE A7 = B A Lol o3 AN Sxo & AN gl #G H XA, FATGLENE =87,
2 T leon, Ao g T A AFe] @43 2006
EREL 7l 9T a2 AYANF 3E Fyo #a7| e B XYM 2, www.yeskistinet
S A M A9 ZE3, AR, AFs J)eae FRAHuF 7B 7H, wwwkicttep.re.kr
24 Ao 888 F 9L Ao sy} AZEAN A+ AR A, www.auric.or kr
2 AToA A¢s 9dAE AP H &2 4¢, 229 BEFNAFAZ Y, www.naris.rekr
E FZE 253 dd gAY SCM A gE E3 7 S5 71 B 7, www.iteprekr
= BAY 7t A4 AdelAM e 2utd 71€3 8 &, 9. PCSC, deom.arch.gatech.edu/pci2/news.asp
44 249 RFID/USN #53t 7l1&€9 #4699 @dst 10, 49PCEF 4 3] AL, www.sypce.co.kr
Fedld & 91& Zoln, o]& T USNS o83 1z
E RUHH o3 tdBE Jduaes J)eF ARE =
€% 7 & Aoz Ny
3 RFID A9 34& 53 37|d3 ¢ n&373L
%% RFID 7|€# 88 T8 AAdel 289 vl Ay
A% 35%s AAE g3y fa 2aHE FPAL
50%9%0] 7Hedla AA On-demand)7]¥ Z=gx A3
F7HHQ g4 e) Med AAH ARE g 5 g
& oy, S 1A AYgolNYg Nz HEFHRIE F
€ ARZEeH E&AQY A4 ¥F B2 AT Axq&A
H4s AAY Z3E 53 AP AZEAE $£Fd gz
I8 3 RFID #3 449 S43E T3 ASAAH Y7
E 71d# 5 U& Aoz Algdd.

SR R

H2uzs

1. Sacks, R, C. M. Eastman, and G. Lee, “Parametric
3D modeling in building construction with examples
from precast concrete.”, Automation in Construction,
13(3), 291-312, 2004.

2. AR, 4719, d9A, “dE AEPore Zsj2E

Abstract

Construction that over 70% of the structure consists of concrete gets bigger and higher gradually and the
demand of that is increasing as well. However, it's not easy to supply young and skilled persons on construction
site because of social avoidance phenomena about 3D occupation, so it causes serious problems like aging and
shortage of technicians. To solve the problems, executives related to the construction field make a management
effort in various ways such as construction period shortening, labor productivity improvement and good quality but
recently, they have an increasing interest in the necessity of the modularization of the high-rise building and the
automation of the engineering development for the strengthening of international competitive power as more active
and long-term alternatives.

Therefore, this study is to propose the roadmap in order to make lots of efforts in developing construction
technologies of high-rise buildings by performing a foundation study, the strategy for 4-step research development,
on modularized construction system of concrete structure of high-rise buildings through domestic and foreign
preceding research analyses associated with optimal design modularization technique, module factory automation and
assembly automation of modularized objects.

Keyword : Precast Concrete, Modulization, Automation in Assembly, Design Optimization, Parametric Modeling
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