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ABSTRACT

This study analyzed the formative principles and formativeness of Bjarke Ingels' buildings based on fractal
geometry to derive fractal elements and apply them to fashion design. Five of Bjarke Ingels' works were se-
lected and analyzed based on the formative principles and formativeness of fractal geometry. Based on this,
proceeded with 8D fashion design based on fractal elements extracted from each building. The research
found the following: First, by selecting and analyzing five of Bjarke Ingels' architectural works, self-similarity,
repetition, and overlapping were commonly derived. Second, four fashion design works were developed by
applying fractal elements derived from the previously analyzed formative principles and formativeness. The
identified fractal elements consisted of a mountain ridge, a rectangular parallelepiped, a modified square, and
a diamond. In this study, to structurally express these fractal elements, similar large and small shapes were
created based on self-similarity and applied to design through repetition and overlap, with design development
conducted using a 3D program. Using various analysis methods, architecture's formative principles and for-
mativeness can be identified, as in the cases conducted in this study; thereby making various fashion designs
possible. Additionally, it is expected that the scope of fashion design development will be expanded through

experimental attempts at digital fashion design utilizing 3D programs.

Key words: 3D fashion design(8D =} A t]2}21), Bjarke Ingels(H]oFA 4 A »),

fractal geometry(Z & 7]13}3}), overlapping(F ), repetition(FHE), self-similarity(Z}7] A1)

Corresponding author: Hana Lee, e-mail: 2hanal @korea.ac.kr

- 123 -


https://crossmark.crossref.org/dialog/?doi=10.7233/jksc.2024.74.1.123&domain=http://kjournal.co.kr/&uri_scheme=http:&cm_version=v1.5

IA 2m7F Tk wEld B A foAa=

Rt

0J01

s

3

A

L
.

fRdli 55744 198

L M2

ﬂﬁﬁMﬁﬂ‘Ul.E‘._ﬂA
ﬂ%ﬂ@ﬂwe FRANET Bdadwmel 9
oo oo B g0 N M oo T TORT Mo mez,_ﬂ”%ﬂﬂa%dr
2 xe o ) m ool & ﬂ_%z_roufm; 3 wﬁm,rmmgei%ﬁom
B o= U m o T o T OO W o T ) T Q5 oz
L Tl Woge o B E MRM#i%@%WEJMLwA <
ﬂmmﬂﬁwﬂmaa o 'R oﬂm,ﬁozﬂn_rmqwﬂwMurLofoﬁ.CxME_ﬁmﬂLE
Koo | o < X w w5 A T S R I
T o gy T oy T g N g ol L
R i Wt B g g 7o oo MR Dol TR E TR
WEEE L WEEEID ParerAl - A A
o T 4T gr - RN m%%mﬁw\#%%%axgﬂ@ﬂ%
& Moo g o % ~m 4N T g
zﬁﬂo]]owo] o oe#aae,@. Mﬂ]x_.ul olJ o T .
&ﬁ.@mmﬂm =0 %Mrﬂwﬁ%ﬂm __L%L.ﬁ_z.7%%%%%M%ﬂ.ﬂ%ﬂimc
= = — —_— Ny - =
Mﬂﬂtﬁugﬁuq oK m_ogﬂLoﬂT:z_.u%% Bﬂoﬂlnﬁ ,ﬂwaﬁﬂeﬂuxﬁmﬂliﬁo_o
Ay =7 o o oo g N B TR EmzmMmLEﬂmﬁ%
@M%ﬂﬂﬂ.% Wy g P %o_mwgﬁm%wﬂﬁjmﬂ.%&fﬂw
° R - N NT LB NN AR AV S e o o °
i - ol N m o o X B ) -
‘ﬁio‘okiﬁz_‘%oﬂr = @Lﬂ%w.zw.cﬂqLﬂv:\wlﬂL ﬂMﬂo.z._.zw.‘meMHmrwwwmh-oo"_o
Lo 0 e 5 L o X B ogn N == oo T
o . o 3 U ~ W W X L e - _ ol o] =
T W W T BN o : iia ﬂﬂaﬁ.nsn?wréﬁbo,ﬁ.a%%ﬂ% iy
o~ XTOW BT KO T o qu%VLEoﬁom cEA,_Ho,LXlﬂ_OIHmﬂnIUu
T oMo oW M of B W do o bl
T s W OTRTF P —
Mmﬁ_o_@&ﬂ.dmﬁ _mmwﬁocmc#ﬂﬂyw% N ABTE T
=S map . B ogp  ow L X W .. %0 o v S A O SECE - N
U:wnmATco_HOIﬂﬂWZ,_@ 7LL7IHM‘W_M1W£E,U_|ZTM‘O| %MQLWW&MUQ'EOCEWMOW
= 2 7 IR No N o T of B = G o N o, R oop s B L
ST LI ARA T RSN RS Tgha Bt 203
~ o —_ X — 2] s i ) g
_su&]J.L_]E._E ~ <~ = [A) E.xi%ﬂ N om B — -
e X RErdy wgiws T i Lz BEplgs g ar
=2 o o C _zrwur%iEﬂ%%ﬂﬁdl..odlé,AT_%J@Q]:L%%
,lo(\‘0|,m7_._;||flzfo_i ﬂL\GﬂﬂLOL .zw;ﬂﬂ%pf;f]ﬁzr;ﬂ]ﬁlﬂ%%ﬁﬂOﬂZ ﬂ/lLumo
?Wr,aaﬂﬂ%i L:_:_:@wﬁ_oﬁo%%ﬁ%%%@%%]%%zﬂ%
= o T = O o N~ U N
mu%moiia..%%_d)._d%@%mm%%%%w?mo@7%Hﬂﬂryﬁ&rxhe_ﬁﬂﬁ_
w5 odw P oEeT N EEw o o RN S T -  TR  )
J:Lﬂ.m%ou_o,_tot Mn_rmﬂmvd.me._ﬂn oy o Eﬁ,mowmﬁmaﬂmmdho_uq;ooﬁ
) ak = o I~ - —_— N =
moﬂﬂou%ﬂaummm,%u#mmwmgE%wm‘zxwﬂmﬂ%wrﬂ@umﬂﬂﬂﬁs%7@%%
aﬁi.ge%l%%vuauzrmau(m_uuaos%_aﬂii%%ﬂ@r%ﬂ%ﬂ%@é
wmoRe B R D g o &P BN ﬂ%éﬂeo_p1%@&%ﬂ%ﬂa%
Do MR W%mﬂrd%ﬂamﬂ%mﬂﬂm%%ﬁrﬁWﬁ%uﬂﬂﬂz_ﬂﬁ
ol ~ o 0| P _— _
ﬂﬂ%@ﬁz_o@%mm%uoﬂeﬂ1@%@%%1&%7ﬂ&rﬂ%mwgaaV,;,_d_i
41ﬁ§i@zﬂ§aﬁrﬁﬁﬂmeﬁhkMHﬂﬁ%%ﬂxﬁawawmﬁﬂ@%
=F P ol B w b o %ﬁﬂ,MABaLxwgmaﬁﬂ%ﬂu%%& B
N TN ® E R M ﬂ_OIE_%ﬁlrLﬂlll_]vH S T oW
o TN B NS Rl

- 124 -



Hlop] YA AFe] vebd e 7]geke] 2PAE 484 3D sl

I O|2X HiZ

1. H[op7 AL A=

HlokA| YAXAE A2l o]FL& W Bjarke Ingels
Group(BIG) AF AAFAE A3l dnla s ¢

o BiHe dEste

19744 SASANA eolit wabt 5] 98
Wrla 99 o&dael Ao, ¥Ry
F2 A% 392 AR TRA FH0E 72
Zol U@ EH7k AR a2k 2selel vzany
daTae pEAZsE] Asa A%l U@
A4e ¥ g A9t

A A Fsk2e] OMACNA 2F383AL, 1 ¥ &
A o 2W=(Julien de Smedt)®t PLOT
AMRAE 5 A¥ste 5344 Hagle
S Eh ol%F 20059 BIGS A ¥ 3l
oeg A7) tAteld, dAYo 3 st

01 S sty o, 20213 E A Y
3 RE2 Fd9& Bt Nabrolgte IJAE 2
FAYsY Fe AA 2 A S NE&IMSA
o] BHoNAM AMEA FGstL Utk (Parkes, 2021).
HlopA| A= AZFE ALS - £33} - AA - AA
A A13le] BE HEAY F2ES BYF 12
2 Hgsle de=2 AYsted AAZ 7k oy

e A A2A gg Aol vAd A

& #40] AGE A% 70| th(Werle, 2020).
Qazel b Ase A
AEZE AW B BN AU gERT g
A, Blop QAze] A% AAMFe Rl
AFSE 87 g3 BN A Fopol 4 =)

sz st

N
IH
i
um
N
el
Jo
1o
=
i

[

e (fractal) = Ehelo] "ZEA

)
ARG E FOT HAZ AH'E Fi 3
3

o o lo
rlr = .
>
i)
fe
A
oX
o
B
e
B
-0l
K3 i)
- mﬂg-ﬂ
= N ’
= 2 L% Ho oo
oL ox M8
% 2 ore ol & 32 rlo W of

ol
Loy e

4 R4 & oo oz wo [0 op lo
30,
R4 E
=Y g
5 4L
(r ~
8 oy _O‘L
S5 =
~ _>L rlo
N
N
"y 2
L Y
. 2
e E:
N dr T g
o L
Lot o
o

[Kl
=
s
~
_0|L
L)
L
fu)
N
o
N
Lot
N
=

=2

N
2 m
o
He 2
o =
N Z
&3
K&

o
g
e

ot
=N
re
=

)
4o

Mo O

52 2
£ 0o
e ez

=2
=
o

O
-
jaba?
o
&
o
e

)

e,

|z

fil

[t
Mool
20 o

X,
>
>,
ofr
ol
Ir
=
=

oby

38
2
@
.
(@)
=
—_
O
(0%9)
3
~
—
O
O
]
)
il

o r

RS i)

= e
fu

B (o

L)

o> [f o o X

o
of
)
2
2
1,
jas
ftl
Lo,
N
ot
:i

b
ofl
|o
i
rir
=0
fm
2
N
o
>,
2
e
[
A

i ot |
o
%9,

1=
S
i
flo
2L
ol
lo

iy, o

T

lo =

b

1

rx,

=Y

fol

1o

g M

B

o
=
of

i
2
[T\

oo oft

o
i)
}-N ot )M—
ot
fiu

.
N
e N

i

rl

B

re

L %o

N

of

o ;

o

9

i)
e gt Mo

ooz

Mo L oX
o
v

i o yo
N
ol
o,
ok
rlo
)
re

g o
ot
-4

Mo rlr o
=

Y
k1
=)

f o ox W
2
of
_O|L
P
:\_l‘
o
N2
2
>
o,
=

o
_04
o
i
f
x
P g

e

el o r]
2
o )y

A 7

oo oX
ol

ol

o o

rir
AR
off

2,

e

o
fr B op
=
o4y

ot
X
ra
-
rir
£
2ol
Mo
<
2,
X
o
fo
2

- 125 -



The formative nature of fractal geometry
Scaling, Repetition, Overlapping
Scaling, Repetition, Overlapping,

Transformation
Scaling, Repetition, Overlapping, Distortion

(recusion) & 3o Kim, 2017). BE2FF Y X
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Random Fractal

Random Fractal

Random Fractal
4

=

Self-Similarity, Nonlinearity, Irregularity,
Z

Formative principles of fractal geometry
Self-Similarity, Nonlinearity, Irregularity,
Self-Similarity, Nonlinearity, Irregularity,

Previous research
Cho(2015)
Kim(2017)
Son(2018)

{Table 1) List of Previous Studies on Fractal Geometry
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(Table 2> Fractal Geometry Shown in Previous Fashion-related Research

Previous research Theme Formative Principle Formativeness

e Self-similarity ¢ Repetition
¢ Rand ¢ Overlappi

Choi (2017) Jewelry design andorness verapping
e Irregularity ¢ Distortion
¢ Non-linearity e Scaling
e Self-similarity ¢ Repetition

. ¢ Rand e Overlappi

Son (2018) Accessory design an omgess Ve? apping
e Irregularity e Scaling
e Non-linearity e Transformation

e Self-similarity
e QOverlappng
¢ Randomness

Kim & Kim (2018) 3Dprinting materials . ¢ Distortion
e Irregularity

¢ Foldi
¢ Non-linearity olding
e Self-similarity e Scaling
. . e Scale-invariance ¢ Repetition
Bao (2021) Textile design . . ) .
¢ Non-linearity ¢ Distortion
e Irregularity e QOverlapping
* Self-similarity * Repetition
e Non-li i . lappi
Choi & Kim (2017) Textile design on-linearity Overlapping
¢ Randomness e Scaling
e Irregularity e Transformation
Case studies related to * Self-similarity : Overlappmg .
. . . . ¢ Randomness * Conversion of scaling
Eom & Jeong (2012) interior design, clothing , ) .
nd ace i e Irregularity ¢ Repetition
and accessories «  Unpredictability « Distortion
e Scaling e Self-similarity
Shin (2022) Art makeup . Repetltlog ¢ Nonlinearity
e QOverlapping ¢ Randomness
¢ Distrotion e Irregularity
* Fractal dimension
e Self-Similarity
. ¢ Circularity ¢ Repetition
Zh 2021 Leather bag d
ang ( ) cather bag design ¢ Randomness ¢ Change(distortion)

e Irregularity
e Non-linearity
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{Table 4> Hualien Masterplan

Image Fractal Geometry
Hualien Masterplan Formative Principle Formativeness
Self-Similarity .
. . Overlapping
Nonlinearity . .
Distortion
Random Fractal »
. Repetition
Irregularity

Expression characteristics

The greenest “mountain” housing project from Bjarke Ingels Group.
Hualien settlements are composed of green “landscape stripes” that resemble
the mountains themselves(Quirk, 2014).

{Table 5> King Tronto Residences

Image Fractal Geometry
King Tronto Residences Formative Principle Formativeness
Self-Similarity Scaling
Nonlinearity Overlapping
Irregularity Repetition

Expression characteristics

Each module presents an orthogonal mesh that has a spatial size and is
progressively deformed according to various tasks.

The net rotates 45 degrees from the street grid to improve exposure to
light and air, then projects upward to form a compact volume (“King
Street West”, n.d.)

{Table 6> Serpentine Pavilion

Image Fractal Geometry
Kaktus Towers Formative Principle Formativeness
Self-Similarity .
. . Overlapping
Nonlinearity . .
Distortion
Random Fractal »
. Repetition
Irregularity

Expression characteristics

Architecturally, the building consists of an internal hexagonal core and a
square deck that is repeated on each floor.

The balconies are unique and visible from all directions (“Kaktus towers”,
2022).

- 131 —



fRdli 55744 198

(Table 7> Kaktus Towers

Image Fractal Geometry
Serpentine Pavilion Formative Principle Formativeness
i
Self-Similarity Scaling
. . Overlapping
Nonlinearity .
Repetition

Expression characteristics

Perfect rectangle

East, West, and ancient times are sculptural silhouettes with many
undulations. As a result, presence becomes absence, orthogonals become

curves, structures become gestures, and boxes become stains (“Serpentine

Pavilion”, n.d.).

{Table 8> Vitava Pilharmic Prague

Image Fractal Geometry
Vltava Pilharmic Prague Formative Principle Formativeness
Self-Similarity Scaling
Overlapping
Random Fractal e
Repetition

Expression characteristics

A rhythmic structure consisting of a winding path from the riverside to the

rooftop.
Holes are formed for vision, fine
and connectivity (“Bjarke Ingels

-tuned for sound, and tuned for function

Group”, 2022).
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{Table 10> Developed 3D Fashion Design

No. Project Developed Design

Image

Fractal

— 135 —



fRdli 55744 198

No. Project Developed Design
Image
3 j
l'; >
Fractal
Image
4 Fractal
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