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Abstract  This study examined a methodology of architectural integrated design education from the design
methodology of architects in 1990s, particularly FOA, who thought of architecture as a material organization. Their
design method starts from a prototype, which is a technical and material mediator, and processes a number of
materials as specific information into an architectural organization. This method is used in the architectural design
studio so that the students can integrate the knowledge leant from other classes into architectural proposals. Three
case studies show they can successfully organize their proposals with structural and functional materials, which
suggests that the FOA's design methodology is a potential solution for architectural integrated design education.
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Otto’s Model for German pavilion in Montreal

o]% CXE 7|&o] WA} Sz s e F
FNARA ] tholol o WHES] =9 5 AFIE
oA EAT} 2A ] Fetgt ﬂh“% 05_01%# e

M BFE AL & 9k Az
RIS o}wa} FOATF SlopI81E s T
& welel B4 - 7%, AR, Wi AR A, 9 5
o a3 zarzmc %o pyase 245 34
EPstel AR olelAx gl RoITH10L

webd o0uitlel YR A%kl T4 B4

Z2243} NdolAe] Ed(material)o]# 15 A5 F

o EThs 4 B 5 24E el oA
E(matter)ol| 7}7+¢- u]gla Holol & Aot} o]
T gagol QAT Aol Wl shiel §714 B¢
A& THEof7h= A o] 224 l(organization)o| T, we}
X AZ7) Ak AA Y FAolg 1) AQ FejAuA
of ohd AA AL FAT & Y dle THHT

o
=
Bk

737

=90

o WOz ole) B4 2A5S
o Ee b Gehg Fobrhs 34
Zeltt.

rulo

(<3}
A

2.2 FOA A
FOA®| 7
&3l i7H5]J- Ao
code remix 2000’ S 5=
olofr|atm 2

4 o o]o]:7 3].% r,}o]o];lau ﬂ}ﬁ

35 9‘% Al ZAAEHA o] 25 Fal ARl
A a5 X]'OJJ =
Z EEF](prototype)ol] tha
a7t ek o] ©o - proto( ) Hype(FrE) 7t =5
HE ) EA o7 150 2o 95

m=huu
oIl 9o o]E 7

ol o

(Aldo Rossi)

Y
o
|

N
-

)
ro

!

3
oz i

ok
¢

AN

~

i e Ay
o)

rfu

~

N
N
of
ol
fr
N
o

ol _ﬂ,

2L
B
N
-

L o 2o

2
-

=)

= A" 71E ?"“]O]‘/} 13H7<]
&5 o] A
% <
L wh7RAl ot ol= AR 18417] %
|05 AMEPH @*](Quatremere de Quincy)2]
Ao - fFyold BAlSAY BHE F e AMES
WA 7F ofjet o1 A7 Ak shtel o R
o] &EoJof k= Q49 A[12]- o H|Fo] HiUjgte
FOA?] 38k Hto] 29 H Hul= E4X #3
gho] BAo| 7ML & Aolt}, Bgh o] 27
EE] A% e Al 22422 stE uiAle-dA
T A el A Fete dde ASTEHE
apols o), 2(Achim Menges)t} 34
(Michael Hensel) 5ol pAEI1E0] 9] 0]:7]6}2 kA
el 152 FoAse ‘%
°olHE Edx4 sl &
= 238k (bottom-up) %

oA ZRAE =

of

FSUHY, ARE

o)

o

IR

r1r 27

S&nﬁm

[e)
s

% Hol—/k

2] h:} :LEM FOA«]
o we} AA = FAH

L

Z}o1vr

ST H o 43



A Eetel=EA) Asd A12E, 2017

=3 E],o] o i‘ra 1

-Erﬁ}(d1fferent1at10n)4 w3k
ZAE AR FAE ¢
WS 71A) AL HlolHE &
8} &F2(top-down) 24 *—1
. o] ZREEY] 2=
L Tolojafior F3HE TR EE
%ﬁf& ARE Foey B4AS 24

clol199l s zl

A, dlo]
ol ¥,

7
=]

[¢]

=S

0

DPoOCee

Fig. 2. Topological Transformation

TEEE Vletete A= AE A R AE B
Ui AL el e sd Aoz HAFEe d94
TE7F T A, = R A4 A7 sl
A7) w&olth. FOAS] dAANA tholojz1qle
ol¢} 22 WMEAHAS AT el AFA < )
OHES FFotiA BEES AWt FEE
AT FRARA Y] dBPS FANATE A
L 279 o EAMe ZREEC Aot} oA
ZREEQ|oRRE $4484 WIS e 4%
515 ol HEE B AE7FEA S FUE A
E5x} thA] E&(Darcy Tompson)©] <4737 Fejell
t]3}¢4(On Growth and Form) |4l =33l 3747 &
=9 e dAE Aste 2"FHR AE 2e]
ok /iE =a1719] el vhE2A BolAnt 7124 &
Aoy 2= w9t FHY £, 2, &F Y
A S A A et vk o= kst 3

2 Jeldtis Aolti13].

738

Diodon

Argyroplecus

Sternoptyx

Orthagoriscus

Fig. 3. D’arcy Thompson, On Growth and Form

,7@%4 A= 2o 1 , 7
12740 2 ARk o
TR A% FHA D

2 5 gltk o}yl Ba w2
AL B9 dlole &
B4 tholol o] A Kol
= zA3E FelE wsoA o

i

==
)
o,

E QAT *o‘_}[:

= 0=

o

(b)
Fig. 4. Material Organization in FOA Project 1 (a)

no-return diagram (b) prototype (c) final form
(competition stage)

(©)

o] & AL ZRAE ko
et 2o e a2 3 shvelth AE
AA s FREA DA AES 7RAZE UAY
94iS 7h F Re] AdE Av(girder) S LHEHA
£, ol T2 AlxEle] ZrEER o] ") o 7| A5
B dAgegle] A, 124 A5 o dolHE 5
gt S SV HF AT FEE TEolul
ek

A v goelA

1]

o

=7

o



s
Ee)
)
Hy
1o

EE2A3} Ee 8T FRHEARSYHE AT

(®)
Fig. 5. Material Organization in FOA Project 2 (a)
structure prototype (b) input data (c) girder final

(@) (b)
Fig. 6. Material Organization in FOA Project 3

(a) prototype (b) glazing final form

o
el

AF7HA A E I FOAS] AANHES &
Sohd ohg3 2k 7124 22 FOAS]
BS5 FASHE 84249 B2 (material)
to] A glsle HAeolt) vk =24
| iy vhEojxl ZREES]
o] 9AE AXY s 54,
dolB & FshH JeE 24szith

FEEYS tholo] 1] FEZ 4
AAAE Bhe] TFAE o] FA st
37 sh IS dr) mEk o] BdzAgle

A AANA e 29, ole] FolA

4

(R

b
offl o2
=)
o,

o
ol
-

o

ol
1=
|m

>

> >

9]

N

o

fu

z
o o Ju

2

N
e

2xoml orfe N
@ o E
o oxl off

1o
)

7 X

X

o
oo Pl 2B NN H o o

ry

[e

A

o 8
ERY

4 |

30,
=

739

Topological Transformation

Y Prototype > Architecture | e

Fig. 7. Design Methodology of FOA

Material O

building code  site condition  structure
sociallpolitical aspect  scale material

w
X
X
ic]
=
J
p——
%)

[
-

1>{3

o,

=)
qu:am
Lo o

X0,
o
o
il

T
rir
;\TLJ
I

2 do g O

g,

o
o2
o lo o

e o

et
)
19
>

2

>

2
ol
L
&2
N,

= =
oo £ gp
o
:Ol:'
1o
)
oo
o

ol
o
1
X

2,

Ao N
>

1

%
B

|4

\r
e
o 1
o o
ol
T,

2
1o
)

oo i

>

7

(

O
e 2
r_glL

)

W
AN o
)
o

Aol 15004 FFES] A&Al
e Ao R 1057719

AR F3€r. 8F
7-80% SAEE Q8
o &, AdH]

[e)
a

r
2

)
i
wy to W2

2w ooy

oft s > Lz o, £l for o

A]
SIS
A]

0%
=

ofp
)
=it
)
2
r

ofN o
L
o T

X
ot
i

=

dm o
S
o

ol
)
o o

o_
>,
L
lo

S
ol
al

o,

A
B
i)

OE, ﬂlln
Y oz rlo

ot

X

Ll

ﬁ
X

[
e

2

ol

o o>

o=t

N
i
)
At
il
“o,
fl
Kl
g
_0|L
rir

o
=
o

= A O A R (e S L . 1
=403
F_‘« 9 5
oy o
>
N
Ny

N
-

3.2 AAARLR HE Al 24

4719 Ao G 3] Bk DAY JAYEe| =



FRAS &= BA) A8 A125, 2017

3.2.1 MAA A

A A BT A ER 9158
BE9 Auadze AEgie Fast
A2 98 71 ZHEE AHdelA Hol: v
Y Y meks 79 992 A% 5] 7

] A~ g

s

to
=3

)

D g
NI

o Jo 2

N,
o
ol ofk

)

O,

= X Lo

to

S
=)
o
2
ol
ol
L)
>,

N
X
)
fut
ol

el
2, o

ofl
oh

z 2
ol
é
=

=
o

of
o
32
i)

=
X
ok
A

E{OEE
N

% o
=™olo

o
o
(o3l [m
o 2
ol
o,
g
>

!

o

Mt oft g
o 1>
et L ol
X & of
2 e

[e}

I

lo o
il

= Mo

=
(

o K

fu
EY

f

ofl r2
=2

[>

>,

oY

ol

0 M
R

o
°
mi Ayl

o
to
rlr
i
X
e
2
>
o
il
sh
o,
oo
]

D Hr

=
o
=7
=)
fo p

2

Hy
Y
Im
ot
o

™

8]
o rir
2

[
° X
N,

I
i)
o
it

¥o ol i L& = -z

£ Olr

o
P
N
S~
= o
o

o
e =
g oo
R
o o
)

A

ZTZEE}

ol

3
)

(a) (b)

N

()
Fig. 8. Case Study A Process (a) prototype (b)
hyperboloid structure (c) study for material
organization of concert hall

¥l 32k} 1 bl §1A
om fAsA Az
QEEEEEFECR

23} slo]nE ol

off L of

a

740

(hyperboloid)2H= TZ2A| 2~ES .
Ao wrizhes} Prie] Yu), e)a sholw
Tz Aol 24 BAL AxH
Ao A ZZ

EEEE

@ (b)

Fig. 9. Case Study A - Result (a) axonometric drawing
(b) model

3.2.3 EAAH B

ARl B A 9] AbA wEel 2] BAomY

[\S}
)
e e
T
o
o
ol

ez 32k99] FelR &
oA Zh cul o] F3bel] A
FEF7ro] YA A =
A2 F7rold Ae] Ao A 34}
Zb ks UL g

o =
7I's& staAt sisith

o)

o,

fo 2

o
™ol
o W
Be ot

o
[e]
rou

=



doidze A2} fdS 28 SHEAnSTHE AT
kel @Aoll A Hlojut 74 o) AHAFEe] HE 2F
o 5 de T A &k ool wet Foiet
A E e Alofzat gl digh g2 et
of o]& 71RARl B3k P L wEE ZREER|CR
A Hk oy A E oA g =2t
o) AE welsle] YRl Leage] WA A
V5 H3m 0§ TAE Aot oA WEo] e TEE
Ejglo] odvlo] A gun QeE WAe) Ui, 2z
el Av)eh 1 Zragivte] A A Sl wet
Fig. 10. Case Study B - Process (a) analysis (b) L2 EERlo] Balsly 7t 2 gy ojdoa] Fue}
proiype ) study for material oI o) gag g gow WA Hi Aol
Eg 2B PERE Hl A de whgolehs ¥
e HdHeE AN el o el urHel
N5t wel FEAZSNES AEATE A, Ao
mEl v E ol gdte] AANTE PEE s T2
Al='lE aejstA "k ZEjete] o] 2l e Wl (b)
g Eg2R o]Fofl A B 52 7|Fow st
o] FRAIZEG AN O R JA] FRHOTE A
Hjzshe 7o g9 PP A AT = A
A ST G4 W, B4, 71A axse] wes) ——
A A b, AL Aol vl ZREES]Y] A4 (©) @
< 7%, G, F2E SHoRE Fusty sjisia & Fig. 12, Case Study C - Process (a) prototype (b)
AzA st HAL AH slhe] otoz Edatd Al arrangement of programs (c¢) material
organization of programs with prototype (d)
olt}. ground level plan

(@

Fig. 11. Case Study B - Result (a) section perspective
drawing (b) model

3.2.3 HAMRE C

ol At o] ZAEE

g0

T
>,
=2,
e o o
o Ty 7fF M o

741

IRHES e Fhoz o] VB B ¥
(ZEEER)S 443t
o|Z thA] HA Axo] H&T
to] WalslaL 917 wiite
Ao o] U3 7tolx
Boko] F1HeE)

N

c

BNl mo (B oo
fu

SN



(a)

Fig. 13. Case Study C - Result (a) structural proposal

(b) model 1 (¢) model 2

Table 1. Material Organization in Case Studies

Prototype Main Materials Result

Case

Structure
(hyperboloid)

Planning
(auditorium)

Case

History
(Yukjo buildings)
Structure (Virendeel
truss)
Planning
(served/servant)
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T

Case

Planning]
(auditorium)
Planning2
(Programs)

Structure
(Truss)
Building Finish
(ceiling)
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