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A Study on methodology of physical Fabrication & reorganization of Epidermis in Space Design
- Focusd on reorganization of Epidermis, Fabrication -

4bX 3"/ Park, Jeong-Joo

Abstract

It requires more close cooperation process and mediator for smooth communication in this industry structure where design and

engineers are separated. The database of design integrates separate system and helps connection between organizations. The

application category is utilized variously from formation to operation. Architectures addressed in this content as Frank Gehry and

Nox are making differentiated design on the base of 3d digital methodology and using it widely from generation to fabrication.

Especially they got to be free from the generative limit as it became available to analyse, digital surface organization, and realize

the complex system form. Now more integrated and delicate works got to be affordable owing to various kinds of improved CNC,

RP(rapid-prototype) machines, and architecture hardwares. With a linkage of software now at their disposal, architects can create

a digital model of a building and all of its design elements, and in turn use this 3d information to construct actual building

components using machines driven by CNC and other advanced manufacturing techniques. Digital technologies are enabling a direct

correlation between what design and construction, thus bringing to the forefront the issue of the significance of information, the

production, communication, application, and control of digital information in the industrial system. The central requirement is the

clear, reliable, and consistent exchange of information among all parties involved in creating a given project.

FIAE A A ESH £29), AEE), HAE B A A (RP, CNC)

Keywords : Re-organization(Epidermis), Representaion(3d), Digital Fabrication(RP,CNC)
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(2) fabrication ™4/(CAM / RP, CNC)0[&

NE A 2ALEEE B3, A e o AE2F7|<BRP
‘rapid prototype17 )& o] &3t 3d YA E T2 A &5}
7] PE YR SBAEY oY, 2¥} AU FTgolE

Q

N&EA BE ¥ % 4

1B)E3 i zg=s A 213 A9 71249 3L wA%L Ao u
A z4 Qe
A Kiban, Department of Architecture, School of Architecture and
Planning, Massachusetts Institute of Technology, Cambridge. p.13 %2

16)Stereolithography  (SLA), Selective Laser Sintering (SLS), 3D
Printing (3DP), Laminated Object Manufacture (LOM), Fused
Deposition Modeling (FDM), Multi jet manufacture (MJM), Sprayed
concrete 528 FR7F FEEY 2 A5 we FREG
7olet Vs Bt AM7|=, A7), CAD7=Y 3HY e &
OF o Egoz wEAZ Aol UVPAL (¥} 3D system)A &35
Azt 198739+ 3D systemAH7 A ZRY  A47]7]
SLA-19 A #3g &x Zo] dE nxu|Al2A7E SOUP system,
SONY. JSR group®] SCS systeme Zujste] A-43le] o] Eof
T 1991F 1= DuPontit® 71&2 =918k 19925} SOLIFORM
systeme i g
Y. Monta, T. Noikura, R. Petzold, M. Blank, W. Kalender, S. Hiura,
A. Okubo, K. Sugthara, T. Kamunaba and Y. Izumi, "Rapid
Prototyping for Dentistry in Japan”, ibid, Kamata, Tokyo 2000
pp.282-287 # %,
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19<E 3> B ¢ 5 AFol A n700= 48 2&HE Ay

<38 6> n700e cnc &8, 2EH-MZMH-Ji5-Heh MEL

v BHlE(chip)o] HAste F71E 2Fo] At UAA
of fFalstct, 2efuh ol AXF RPEHIY 7hsol Hlste] 4
e BRsA R Aud R E vE 7 A g0 B2y dF
7hA A CNC202D< 18 7, 82> 7]

d ¥ HolgE 7387l Al g-code mlHol et TRV AEE
dolof g}, o] &= SHA L%'& HlolBl E vt 2 334 9| FHAtol
A3 e fAo Z HolHE T4 tAE FH7}
g-code?? 2 A3 A (cutting), 2 =(beding), v}

AL FA wbito] Edth WA FEIYY AL WA E
Aoz E3 o] BANA cad/cam HA L= 745}0}‘1“3} ERe
A Fa A FRPHA o] dlgte] 7483 o] dAl B4E 3t A }
. ol 40mm¢ H|ZEE ¢Fuly FEWE *}%3}951 I, dAe 4
o AAs7) Y3t 559 15000mpme 7H cnc MAIS ARSI
(29 1S 29 1 AEEE ¢ 7 ded 9F Xﬂif’ﬂ Ue 1Y
%"?:754_, Ag A= cnc7bs, EX(ERUE HAA, 48 A4S 53
A%FH =ddoHY FAFEE 4

AEFHARAR, FE~OKBE—FEE "N700%, BE, BiTK, 2006
pp68 63 ;d-z

20)CNC(computer numerical control)& FHEZE +AR A= 73 Z(tool
paths)ol whe} A A3 5 #AY £33 olE FAste HAFH 2
35 W vlo|aRHEd o) AF Hrp 4o I 1970
of Az =sHeh 2 vFoE dAqJHAN 7AY a7t F
7t HAdo = ’*]‘7}-1— SOMA CNC 28 Halz do|d A”I|E
=43 2 A& By o] &HUth GEHRY's ARCHITECTURE
A ‘WALT DESNEY CONCERT HALLS AAsIHAM EAAOoZ
CAD/CAM 7|&o] Hato EAAHOZE AL&HA HAUuM
Denis, R. Shelden, Digital Surface Representation and the
Constructibility of Gehry's Architecture, 2002, pp.85-89% %

JI<E 3>, <28 7> 1E AFE WA A3 3 Zyro H$ FRPE
ofgste] TWHE HABIGH. olF k& FHeq FHFY LA A
2N 7T WA o] A dRFuE F5Y AEE AHESA HA
3, HAA FFd FAWAA HFEH gy AFs AJ2" AFH

=E 53 A8 AS3 Jef AF A, ONC 7o RUHU.

2Wg-codeE 43 RW GH3L 1A FHE A2"9 <2 (motionin in
machine coordinate system), M012 =ZZ71d ®= A (optional
program stop), M06% ® 3 tool change) A= Jﬂﬂ, GH4 #E A2
B zA 29 (use preset work coordinate system), M3 &HE A AW
gko 2 3 A(turn spindle clockwise) ¥22 TAH 9t
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(grinding) 5¢ WAL E 7tgste A O]‘:} CNC= 94 3D
°|HE g-code= HEAA} ) d=Hojy gol A} 7hel=
el A 32 Yal CAM(computer aided manufacturing)%
o] galoF 3tn|, Ao LA A A H2E A=W F
9} A7), 2UEY RPMEE A A3 of g,

L
=]
=

T

<18 7> 4% HiAl9] onc 2

A 499 T9E B4 ATARAY 4 A ONCHE S
7ok AL oA A2E A e} Bt Aolth By o 7
S wdy § Y2YNESTING)/ 1% o4 7A42e &4
(LOSS)& Zo, A4 Wge AFAstelo} k. BONCHAL

AutA o7 37]}__,? o)A} Z=7tE FHo &
z}cﬂ A/\qou ul;ql 7}:13_1:1 Al © ,ﬁ

N AE
FA B LS Eoley T8l HI By} ARAS Bl @

T A,

X]O] o2 ;5_}-.5:—.5]

3. Z&7 Aol HXE A

0f0
=
It

29 0] BeA B33, HYA 2 o
% A% A2l 1A, ZAYe 29 wusq 243
q

Branko Kolarevic, architecture in the digital age/design and
manufacture, Taylor & Francis, New York and Design, 2003, p.35 #=%.
23)<2” 8> xyz- HREE 539, alangle)- 3 A3, c-spindleX-H

1566 SH=RAHCIXIRIBIE=RE M173H 28 SX675 20084 48

8 g9 #¥E EUE HHRY vad 2o

A Hesod d9E 7 A% S H% B4 Zuvt 2%
o, 71 E3HA 2ole YA S TEZA 29 olFrt Basts
A olth,

SA B4 A9 AA#CE B} A7-olm AAA 7
Aol & FH 7] AR o, 24T o) o] FAd &4 YAdE
ok gk Aotk

old Wato| A Kol 9 AV F IHA 24& F5F A
o] Z Frank Gehry & NoxZ A4, 259 HFAHE &4
T
3.1. =& 3 A 2l(Frank gehry)

AZ7E 243 A 4§ g€ vgoq g 9474 (Reverse
Engineering) 98 & F=2 A3kt

G244 A9 gty 393 PAe o '“0“1 37}
(painter)Y Z7Z7Hsculptor) 9 AZoly HE, A4 Uit

Balol 2 olobs] gl o2y, ol AUAA ool £

g #de yadage 2, L2 gade 2&
Stz vk 2P A AES FolEd MRl SHsE
AL 22HA) 2AX G A0 a8 ALY yAdE A
Bh(shiva : Q=g AR Bldje] o]ob7] &L Qlrh. 2= 2+
= s AEsta o5 44E 293 A7 Sl 29 3
#ol &fE T3 2AAY RE oz yedt E YAE Y
of ZA¢E AAHL A2d FHoz FAH FY4 gH L=
HeatA Bk A4 #Ed eXe BEs 2.

A WA, FSAQ 23dA] 2AADE T AALE o[HA

3} A7,

T A, ola H}E*Oi X 2dg oy 7} HET BY A
£ A 2L 1 FE G99 =
43519 & A, of F58S 2¢

2 9o dFdHE wd(bending)? A
18 Aotk =2 EIY ZAIJE T8 =
A o] wEe] I3 Ul EAEte 2=E A 2239} A
EXATL JAd tiste] AFeHA AESE ALE BRI, ©
W Q5o A & 7458 AaE A49A 7t & £ deAe
o} & 85, :"15‘4 g Edste Had diste] g% sHA &

>,
Ao
rlo
_@f':, O
ofN
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o i nJ
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24)F. Gehry, B. Tschumi, I. cheng ed, The State of architecture at the
Beginning of the 21st century, columbia graduate school of
architecture 2003 p.52 #Z.

25)M. Webb, El Croquis 117(1987-2003), 2006, pp.34-39 #=%



W W2 (intersection point)® A% W4 (mesh)s Z7
(polygon)®} Hi: FUE, Z(vertex)o] Bt}

dl WA FeE dlolelst g o FHF s HEY
AEE FH(BIM2 : building information modeling) e, ¥ T
AZE 3d-HAEo|HE AHEsts ROE Y3

i

<# 9> 3d digitizer

olgA ERJAE FE(point cloud)& THEWHA EA < tiAH
o] YAt ojwf A 'CATIA gt& EZ dlojH 3} 3
o ol mF FRF HE AALSTE ‘B HEo HdI” &
ol '#o FAEIFE tE ERY AFE gvst JEE F
B7F ARE Y B T foldir, F o]E HMYdE
translator’t At A o2 YAEH dAY, E¢ 28 (plug-in) o
2 F7tEol AZEYA 7 43 £25S 7H5EHA it A
7h dEe CATIAS 45 Aeahd 3871 22 552 548

SE-L **ﬁlf‘fb- I%Eﬂ ol & W 7] HAFE FAET

AR Wl & Folth 0|7 o2 CATIATE AedTh
oA WA 3dst FRget s Aatel ¢ 28 S (grid)E A £
AHAHS B wR)e

26)01u] ZaA AlFe o] BIM 719 Fo4E AAHE H} ﬁlﬂi
22 FAY gD ALeA ol W AAY 24 T EA
g2 Bgd & due ol du g {if‘;ﬂ’\} hPFL]r SOMOJW
olu] ERl3ted A&y gom ArmgolE Revit(autodesk), GT
Solutions : Digital Project(Gehry Gechnologies: A2l 9} tjAld W E
S ugoR BE 2ZEY 34}, Tekla Structures(tekla)s ol thok
3 AZEJA7} Ao

27)CATIA-‘-F: Zet2Dassault Systemese] AFLE, HEolE= HE7 Y
Bt} @A H handling curve surfaceé A8 ks o] AFEHA T
2ol CUStOI’HlZ&thI] o wa} g w3 Faha, TT'7] Hol g9l
2c fuselage M8 7] &) shaped WEv § AP ek
ﬂ )\}% ﬂ-L M
7] A 9] :l“éﬁfi:«] 73 dlolE  FH(virtual assemblies  of
components)®] £0]3t™, 72 M (analysis stresses), Yol &4

¥ (design fabrication mt,thods HA¢l EE=E(mould shapes), o)

TE( I’le o ¢ 3}t
ore]l A Dennis R. qhelden 2002, p.30 BE,

A s FHS Fde|7 YET T HWH a&a 849 7]
HOE ONCY &8 45 & A, A A= }‘@1 Hjel &3
e 2Eo] dasty] Wi 4FE v &3 FHIT ol B
o A A 02 Epbo] A et A A ]Eﬂﬂr 2y dAg
2 9t (curvature) s TEOUA X3t 9 E A0 &
d Ao 48 A FESI, NAY T2 éj?ﬁé}jl APA 7 &
2ol Baolr RN Zaa Ags o] 4AZ AE
Zo e AES ¢loka 93l vh At (simply curveAl-&).28
ol X¥o] EAE F3 I shaped FHE wA AH7 o
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dAo2 TG oY 3 AZe FA4E dAgls 4
Az A7 E 2 gAE nido g &839 2, EEAT 5%
£245 93 oA g ryoE 43t A=A AAEE
FY st A3 A Aol ROJFEE ot A FE S
Aol gAY yeg A% g4l g WHES WH we
o} o2 HAAQ A AEM A FF7} e A1,

2ald 2429 f7)Ae A% A UG T3 A
2L Hofg 815l AAFEE &43(joint venture)stz
T A A E F=Esay

28)Birkhauser Basel, Frank Gehry MARTa Herford, Birkhiuser Basel,
2005, p4d HZ
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Pesign Team - " Construction team
;‘5;_,‘;{5,;' T : ' Brdepermiendunt
) : : - 1L '
Aeview ' [“‘”"”'““} ' sty '-
: . ! er . i :
Aq encies : . Oan ) : inspecTion :

Architect @o-me0x & xxnecceas OContractor
LT J-u.v._ H i A’
1 (OO N WO ‘g Tevsssserens, , ;
e 2 . B SV SO, IS, A
iExpert Eng;neers i iEngineers : ! Subs ;
i b
H ]

ESpeciaiis;t : : ; aCcntractor),
:Consultants | { 2o :

........................

e $tandiard contracuual organization nstallers | Sub-Subs Labor |
o Communication path ard controls e e ;{unions)
<IF 11> 0/ ABASA [ Y3 A2 ZNER
3.2. NOX
Nox®| Lars spuybroek< AzZlete el Z2YFEH fA o
AdErt AN & EgHez Ygd 53 22 ALES
ngol W 715, A4S A4 243 tad 3449 #
A cME A 28U A AYE ThsstA s, EgoldE
U disEd A dAely o By WEkE o A7), AEFLE
d= Iy stA} Ao, o2 A A@shd oy AlLE
BMFs AA, AR FUHoE JAG AT e APy FLA4E
ANAF BT 2 ZEAY AHS S84 A &8 A7 &
A2 FYAoelx AHRES o|FH ¥ & vy FFs2 Y

ol gy Fd AAdA H2yE Fuzt FAE H/4/
H ol #olo WA (layering juxtaposition), @ FtAu ul db o)
=274 Fof tgolo 29 H2, AL 2 219 WH (mapping), The
Ao ZYq 428 53 739 @AY phasing 2 A

s ZolE AU glow, 7] ZA] A H o)A HAHL
HAS LA 3t =802 fEFgFop & Aol

<E 4> A9 2l & H|ID

greek grid wet grid
FANE crystal grig deep grid
LHMHHEH MY st MEM TH EZFL AZDY 52

Eq Eﬂal L
_ RHAYH SN 3d X2 229, olueiold
EHdH ’ B (A ZEXHE -?—01 CHFSH B0
CIX{e zEe
oEED|)

0|87 A3 8

o
=
AN T network e E3 T $3YF 2o WaE @

2N9%50d ofF AdI} FEF HA
(design)® A4 (construction)o] £& 7] A&},
923 Dennis R. Shelden, pp.38-40 %,
3718 AAGAN FAY De=logic) S AReT U F2
A (creative perspective)d & A3l MY AF274 S &
g 94 3.
Lars Spuybroek, (NOX) interviewed by Arielle Pelenc, chief curator
of "Vision Machine”. This tekst was published in the catalogue of
the exhibition, p5b %,

158 SIZANCIKICIEIS=2& H17H 28 SXMe7S 200844 48

of Attt AVA ag=e 289 =(greek grid¥)4Hd]
Ade Az n Beolae ZAAYA AgIeE OE “wet

orid’, =¥ “deep surface”$t & AEAE, FAYe] AL 2
g gzt gk 9HA0Z crystal grid® o tE A
ZAcd, A2& 14 Ahg A4 FHE i 1= 4
B7h obd EA9 A $AUdY A& e AE . ol
Q93] I e oYX £AY FBY s A4 F
A& AARHY, FaoA zAF 2ol AAL(sequence) N &
gg3te] el st Atk ddH iy Alojo] EXee
Z0 ot g S ofy, wige 93 tE Weolr}
oA 7540l dEsle FHAMY ThEHE FAISA.

%27] AEZS ¥d 2I(morphing)o)Y & ¢ Y (tweener)7| H
& AF Agsta Qo ol JFEH B FARE FERE AY
I e Aot s2e NAA Al 3, 4219 AZEYE F
] o5 A7 A

Wet-grid= F(point), A (line), © (surface) & 1, 2xg o} o}
Ut 32093 4349 Atolel EAste FAA TheAolt AR
57t 7W*7 O]*E *3 ol Hog &8ty FHE AAHT

g F23A717] 938 A E5 ol
0}04 9 Oﬂ ﬂi%ﬁ‘}% TZ2 Fev e F9E AFHA A
Z9o Tz ud 9 JF AAY FAoF ddsto] vHET ©f
) g vdole +&, AN 55 FY3 U&ete 159 §
HE dgda o AT ojod & e FAEHS 344
4ol geometryE EALRE WS &1, 17435 @ AF ¢t
A ZeF Wdd wAE dY FE A BHE 359
encH A AbgEed A7 Ag, d=d(endmill) Ato]2E

18 #AAd s AAHLZ gy, o]¥A Ad H=EE
AA 3 3o ol A £HE T T3, E9 3 (fuselage,
WO sh) 2 o) At} =A(nox)Y “¥BSon-O-House’ & &
%3‘1‘?1 gzl A4& Ad F Fol9 A4s ol &do 4AA
FHs AR gAA 2HR Folu
AAZFAY AL Aol 3349 wE #F

N
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Ho @3 A £43 4A7H4 £
A} WMo g o]o)A e JheAdE dulsty, A E EdFET F
8 252 e R 2IEE A 23g o oW Z3e
T Z(structure) A 0] A4 H(surface) 22 Y HiE ALE 94
1t o) @3 3F T AT ES I H¥s HA

3% frameworks Zoldlth =2 FASAYU Yy +3LS T
57] Y8 FEACE FEAY CFD5Y A% 4 Y (analysis) <

s T,

)Y o)A E9 Kahun oY w4 el ol Babylon 22 1o &
AEAe AuAZd g3 =AE AARNG. 2829 EAF0|
A N2 AUAE HEUL, FYIr] Ad 1l ZYE A
& o] &3t

35)Lars. spuybroek, NOX, tames & Hudson nox, pp.74-197 #Z.
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<28 12> D-tower 4742l F2l= RE250] ZE Al FAI& st 2480l
2R yon, oo %= EHI AT MEXN NEE AESD ol 2
THS M2 7ZE USUCH (HE : FRP)

2471 98 vule F2243 3 g45UHe Eoj7te ajd
£ HA3 3 F FolAd AE (laser/plasma cutting) S 3 A¢
40, Aud 27452 2483 £4(WELDING)S S 53 28
53, 6Zt%(hexagon) 2.2 EHY YAMEH o2 ALt} oluf A
I txe 47 98 H¥FeE 839 o/ A blow-out 2

)& ©]

AEGAE W Yol ~=g o] Z38 E(Sprayed concrete
A

<78l 13> Alo|=E Ale] AZg0o] 232E B&

%29 AY9e Avud 1 ol 1dg Fa AnE A
9, WAL, &4, 859 AL d1 449 HAN BE o
A% (parameter) & HE} A9 BL 53, 2P L
BEgion, Hd Hoj FYE YT 34902 £YN7)
1274 A5E AFENS 9L 5 A" 2TEgol 3
B o g Aoz By ¢4 EART o
Agolu UAYH ohgea AU WA, o AHY &
g #7) 9%l @ 5 9em, 4% AZoR WiYE IR
Z 728 9A%T BY40R THYE 9, g 727
©1R4HE Dol 4 FoHL AAeE FHold @ 4

30,
g

B)aE38 AAE A ALY Fx:uy AA",
Gaudi y Cornet)} Zetol Q XE(Frei otto)s ¥ %2
UEAYE A&7 T Z(structure) & 9143
A9 A pp35H2-359 FAE.

%2 7}$t(Antonio
2 7714 Y&

=
%
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529 QU 244 3R 0|30l 57 dEd, AFE
o AU A FHL AojHolg & £ Qs old 3d AF
B oAe W TEE B4 A2 5 Y T8 224 7080

SR} ENGE E8E A% NeE FEE 23, o)F
5 NFsan, BAdE 498 99 98 47 8¢ A5
), ol meY B3 24 52 wdel vl A998 JAES
GE3 oA FEE AV A%ld T 4 A o7 $AE
7] & 2455 7Her] 98 2brjd o] E(laminate) w4,
A5 FA HAAF (U AHnesting)E F3] o] AAA(HAA
o dztek Az &4E Fole HH) ARYHE Fa gt

=aE A GEYY 13s 712 AS 19 3 A4,
AZ AFo} o]27] A YA o] £ EH I 9, HEW EF
Fglo] F=wl o)A F2E WA Tekst AF S )

s AFEE, FA e FolH ofd 2T YA Y9 Y
o] "l AFoZ ojojA= AW AL M T4 5Ho|
st 4 Qi
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A T 438 wAbg
= o2 sy 23U AXY UAZ dojoud B3
ol & AYed, 23 Ae ATHLR 2/E 2AXNY &
TY bR FYs T F= W= # F 3d geometry
teEe BAAMEYH Aol AYH7] AjFT dy
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Ferre, A, & Hwang, I & Sakamoto, T &, Tetas, A & Kubo, M, & Prat,
ed, Verb Natures : Architectural Boogazine. Actar, 2007 pp.88-12 &2,
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