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ABSTRACT

KEYW ORD

0p A

Purpose: This study analyzed the application of Japanese traditional architecture and the elements of NEERg
contemporary architecture through the material granulation by Kengo Kuma, a Japanese architect. This study o= ME s
would like to confirm the characteristics of the modern interpretation of traditional Japanese architectural

elements through the case study. Method: In this study, the nine cases of Kengo Kuma’s works, which expressed ~ Kengo Kuma

Japanese tradition, using the various materials through the granulation were selected as representative examples.

Granulated Materials
Interpretation of Japanese Traditional

In the selected cases, the architectural materials and elevation designs used to express the tradition were Architecture

identified. We then analyzed the methods of modernizing tradition through the differentiation of materials.

Result: Kengo Kuma used his architectural philosophy, Granulation, to interpret Japanese tradition froma ACCEPTANCE INFO
conceptual standpoint, beyond simple appearance. Kengo Kuma particularized tangible and intangible materials Received Dec 6, 2018

Final revision received Feb 13, 2019

(Lv. 1). The material was then combined or the hole between the material and the material was then polarized Accepted Feb 18, 2019

again (Lv. 2). He modernizes tradition through the material granulation.

© 2019 KIEAE Journal
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T 20184 790 A% LB A B g LS AV ASE] A Zu 9 A5 A8 5 s
G QTE $ 2o AN BHE B B B A g A2 RS HSH URATE Gashdy o
QA 48 208 Bastedt Asfet ol 02 ARelel oS A4 Aol Agsto] 1 %
o]

1.3, Agd+ &
Z47F9 0 124 (2009)2 ot Aol A% A Aw et

Table 1. Analysis of prior research

dEAN ATA s AAATIL Atk ol A d A A+
ot

Author Title of research (Year of publication) Main contents
Jeong, Ka-yeong | - A Study on the Material and Tectonic of | - Studied on the method of interpreting the tradition and regionalism of Japanese
& Kim, Moon-Duck | Kengo Kuma's Works. (2009) architecture through the material and the construction.
Cho, Youn-Hee -A Study on the characteristics of Japanese | - Classified the characteristics of Japanese traditional space into three categories, and

& Kim, Moon-Duck | tradition in the space of Kengo Kuma (2011)

checked the three characteristics were applied to the space of Kengo Kuma's cases.

- A study on expression of tradition evident in

Choi, Min-Ji on works by Tadao Ando and Kengo Kuma

(2014)

Japanese contemporary architecture : focused | - Studied on the traditional expressions applied to modern Japanese architecture based
on the architectural examples of Kuma Kengo and Tadao Ando.

- A Study on the Japanese traditional aspects at
the Kengo Kuma’s Works (2015)

Figured out the relationship between Kengo Kuma and Japaneses traditional
architectural elements through the his philosophy of architecture and cases.

Kim, Dong-Young | _ A Study on the Japanese traditional aspects at
the Tadao Ando and Kengo Kuma’s Works

Checked the commonality of Muzokan (a view of life as something transient and
empty) which is the expression method of traditional elements through the
(2016) comparing the architectural works of Kengo Kuma and Tadao Ando.

Uhm, Hee-Choon | - A Study on Wooden Assembly Methods

The comparative analysis of the Kengo Kuma's works and Japanese traditional
wooden architecture of the wooden assembly methods to find out similarities and

& et al. Appeared in Kuma, Kengo's Works (2015) differonces between them
i, (S B %e;(lﬁgt?on;f ]ggggfiaryomg)ncsgt“ iipacle(mg - Analyzed architectural cases in which Japaneses traditional boundaries were

Kengo’s Architectural Space (2017)

interpreted modern times.
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Table 2. The definition and the representative cases of the types of
granulation

- A window blind or shutter with horizontal slats that are angled to
admit light and air, but to keep out rain and direct sunshine.23)

Water/Glass (1995)24

Louver - A stainless louver that roofs the water signified

the eaves.
- The water surface stretches further out and
unites the surface with the Pacific Ocean.

- A pattern of modified stripes consisting of crossed horizontal and
vertical lines forming squares.25)

Lotus House (2005)26)27)

- Using thin travertine stone plates to connect
transparently with nature.

- Since the chain width is thinner that stone
panel, suspending element almost disappears
and stone appears to be just flowing in the air.

Check

- A structure (usually two-dimensional) made up of a series of
intersecting  straight (vertical, horizontal, and angular) or curved
guide lines used to structure content.28)

GC Prostho Museum Research Center (2010)2%)30)

Grid - Design of this structure consisted of taking on
. the challenge of creating a medium scale wood
structure built by combining small sections
wood members based on a traditional wooden
toy from the Hida Takayama region in Japan.
- The wood grid supports the structure.

- A hollow place in a solid body or surface3!)

Stone Museum (2000)32)

- Two types of design features were incorporated
to create a unique lighting effect on the inside,
consisting of horizontal stone louvers and
porous masonry with approximately one third
of the pieces removed.

Hole

- A single thing, person, or group that is a constituent of a whole.33)

Kyushu Geibunkan Museum (Annex 2) (2013)34

- Consists of pieces of small triangle panel in
cedar, combinations of which can expand or
shrink with no limit. It is a cloud-like work
room for pottery. These triangle units with slits
can corbel out, following the geometry of
lattice pattern, and eventually form a roof with
the lightness of clouds.

e utea S A £ 0] B ol Aok 5L
Sed TER 192 GAoIn 7153 /15 Aol stalg)
L o] obd F&2 hAIstelct. otk A0 A5E YRl YA
Az FRE AL WA A Ho|£% oo duie]
FHE 5o 9% Ao AR HE Y 5L Gl AT 294
7hel sl (s RS Aido AT A2 2 45 9]
o AL e A gk AdE 452 YRE =gF o)
AFgE 3l

o Fut ALL YRS Foh A3} A% Bo] 25187 B
HEA ot 38 B Bol 3 glom 970 delst wF 9 4
Fol Yue] 792 5o ol olA|7 oh 5 AL AT 1% E
O R CE T F3 EEEE
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Table 3. Definition of Granulation level 1 & 2

Division | Granulation Lv.1 Granulation Lv2
- Forming readily - Identification stage of the material of
Definition the 1denF1ﬁable the Qranulatlon type ger.lerated by the
Granulation type material of the Granulation Lv.1
of material already formed.
- - =) =
Example
- Unit - Louver: Unit + Unit - Hole: Between
Louver & Louver

Material | - Tangible / Intangible of the local materials

- Materials in Level 2 of the Granulation formed through the

Singulari L1 i
ingularity materials in Level 1 of the Granulation.
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Table 4. Selected cases and the outline 2 0E A2y anpR4DE 28 om P A 25 npL o] A
(1) Takayanagi Community Center (2000) E 7l2 o] FE2 gdsiolct

/11097 Oginoshima, Takayanagi-cho, | Convention facility
1 Kashiwazaki-shi, Niigata 87.88m’

- Separated indoor and outdoor with one piece of paper

i (FOA: Washi) 36

(2) Nakagawa-machi Bato Hiroshige Museum of Art (2000)
116-9, Bato, Nakagawa-machi, Exhibition facility
{|_Nasu-gun, Tochigi 324-0613 1,962.43m’

- Architecturally expressed the unique spatial
composition in the woodblock prints of Hiroshige
Ando who Ukiyoe37) artist at Edo period.

(3) Adobe Repository for Buddha Statue (2002)

= 541 Oaza Atsumogo, Toyouracho,| Religious facility

Shimonoseki-shi, Yamaguchi 63.23m’*

- Adobe bricks38) have the ability to control the
temperature and the humidity by themselves.

- Do not need the air conditioning equipment.

(4) Kure City Ondo Civic Center (2007)

1-7-1 Minami Ondo, Business facility

Ondo-cho, Kure-shi, Hiroshima 4,64291m’

- The whole building was roofed and the eaves were
extended to connect the sea and the building
naturally.

(5) Community Market Yusuhara (2010)

Accommodations &
Sales facility
1,132 m*

- Built on a motif of Ushhara’s local customs.

1196-1 Yusuhara, Yusuhara-cho,
Takaoka-gun, Kochi Pref.

3799-3 Tarougawa, Yusuhara-cho, | Exhibition facility
Takaoka-gun, Kochi Pref. 445.79m’
- Developed a traditional cantilever bridge technique that
has been forgotten in Japan and made a bridge structure
which should be called a “Balancing toy bridge9)

158-1 Memu, Taikicho, Experimental House
Hirogun, Hokkaido 79.50m’
- Interpreted the traditional house(F t; Chisse) of
Japanese ethnic minority using the synthetic resins.
" - Tried to build the sustainable housing facilities
through the traditionality.

(8) Asakusa Culture Tourist Information Center (2012)

2-18-9 Kaminarimon Tourist Information
Taito-city, Tokyo | |Center, Exhibition facilty
’ 2159.52°

- The vertical expression of Asakusa where the
representative area of the old Sitamachi("FH]).40)

(9) Sunny Hills Japan (2013)

Omotesando, Tokyo } Sales facility

297m’

- Developed the Japanese traditional wooden techniques.
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FHA 2= AFHUH A (EHF TR LY 2 —, AH4)9] 7
5, A ofepA| 2 ol A E4stA A2k H“H“S)E AF-&-5ho] gl
25 Aokt T3k 2 Gol AbeE HMAY T 7)< o A
A3 Agtsto] FHEPH E A&t o] F tﬂ% Gl
Autg F o1l FH FH Aol o] 1
AAGA dFst= 9 stoitt.

UIUE St e "gackE, (508 Twdids A
5) & g AUWts AP ASolA A GEE)ANA S 5t
05 (739 AR Am) & REER ASEH I 0 A7t
A footEt A9 A 2715 F4HEE A AR
2x1m 3719 Mo]F4OEES Ar& ARSI, Aol
AAA E-E Gt A aFolA dFg HH o= 9i &
SH AT FHE A4 A7HE 3dct glom wejA]E F4
o[},

frootet SEESR] HEREER AB I 2 —Y T 4, A6
Fup A7 G2 AF 7H 3 F skl sHEIAAD (RE Y] 9
22 A g) & 2419 A5 AoshE uig oz THAA e/ of
A 2|49y T (L AA B E H-8T A HA Aol

}Lﬂﬂ (7/]‘J7'?)49)E]'% Y2 As 15 7|HS H" L
Y2 HF A5 T2 7h-2d HAke JH 7t

S H 3 ERicie }‘ﬁ‘ﬂr 50) /\0}‘3}/‘]’4 HUREE R
A= AHESE e 2 2T AE5Eol &
ALHA 23HE o) REE Skt Tl & X]Eﬂo}b 457152 Y%
F&2 A Bet dAITE FAstE e 28-S T wEfAle
FAE ARSI
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4R ofol (7 { )9 AF 7719 AA(F0)E s
W, A4 FARY A% 2} hA RO 2GHAE DY F
el 28 o2 A%t we FAsct A8 T L 42
HRE AHgstol PO das 2AE A A7 Fepel 7
27 A olo] Aol Fa oA A5S AT glo
®, o] gl 2RA2 o] Eelol e sl v A4 724
20| A% 29X Y BAHES 00 B 907 A5L A

gahsint.
obAPTLA B3} Y . AE (REILEN L 5 —, A 8)
L o Aehuta) (FAD)e] B A2l oA £ A Mo 2 B
sholet. AR 2612 ghEo] AR ojgi] HXsHeL, ol
%ﬂ%ﬁrgJﬂ%ﬂQL@%H%JQAﬂ%iﬁHﬂﬂ%
o loB(ER) fUe
Wiloks BuHA%0] 15 03
gz 502 2 6,7, Si%ﬂ
ozl b £
@t
w2 AU Y2 QRAACH =~ e ZY ¢, AE9)
2 TlofE Ao] 28 Wolste 44 Aol 2]ge 1 B2
W(EG] Ao AR)S Bl FANEAY FAstatect. 7ot
Ane QLY AT B2 7190 stel 0770 Gk A, T
B9 YApa A2)E AsH B EAAA Fot A ngre] 43770
WAL RS 7120 A DR 0] BE 22U 0E BAHE 2
el $A12 AEE u AHgakih, Teitt Tk ADE 0mm X
60mm HAZ 30% =9 A4 Fel2 AAA 3R AL 02 A
stg.ovl Zztet 27t Aol o] TR AR hieh 9P E AL
WA Aaste 289 gdt dEe] AERY 94 F F4

~

F

ofl

Table 5.9} Ztt.

olAtol| A 971¢] Abel 9] YAtst IHA AL AR 5 T8
oF o] =2 &g Elon, Ful fUS AdstAU v dsto
FAH 2o, A7}, Fo] A3} 25 Ao Yeht gL ¢
Atk 3] dzst 29 Aol A= g o] 74 o] AFEE I gl

I

r

ofl

|

[¢]

3ol A7t 58 BaU

b)Wooden louvers of Nakagawa-
mach1 Bato Hiroshige Museum of

C) Paper louvers of Takayanagl
omunity Center53)

¢) Adobe blocks (units) of Adobe

d) The unit system of traditional
Repository for Buddha Statue

tile-roofing technique was applied to
the louvers.>5)

h) Wooden louvers of Asakusa i) Wooden strips were used to
Culture Tourist Information Center’® construct the premse 3D grid of
Sunny Hills Japan®0)

Fig. 1. Granulation applied for each case

3.4, A B4 Y

AA S
ol AFEY R YHE AL HA AT+ dT= ot 2 ATE gio] Fup A0 0] A5 At 94 A sto] ZF Al e
THS B SEG 2 A AAAANE Relg S ool w A AASHE FA AR AR o5 5o} FHV QWL B
Zo|t}, T AR Wol ALSH YA} 28A 2 FHEN T2 SwjolEHtgo g Fut A7t Y2 AT A5 Y a4 A
Table 5. Granulation types and form of the facade for each case
Case The local Granulation Lv.1 Granulation Lv.2 Form of the facade
materials Louver | Check | Grid | Hole | Unit | Louver | Check | Grid | Hole | Unit | Imitation | Diversification
1 O O O O O
2 @) O O O O O
3 O O O O O
4 O O O O O
5 O O O O O
6 @) O @) @) O @)
7 @) O @) @) O @)
8 @) O @) @) O @)
9 @) O @) @) @)
Total 9 0 0 0 0 9 6 0 4 9 0 8 4
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©° 2 A5 8-S #ol5}AtH(Table 5.).
HA, FotAde T (ER) 2 FIER) A Aas AR Al

Zon 4t 1gAE AR F

G A A A Y] dH H a4E Eﬁi CSi=g E}UJ 739

Amesdmoz JAst H 739 glen 39 Amet Zol A

_Q_Qo%q-

A9 ﬂou A0 A oA A 2 A A2
o 91 AASE Ak, S ot AR

2371 919 0] FAT A o3
& Aol o 9 W AelE FolE HELO ol A
£ AHEET 9IE). o] PJol o] B, b, A, ofAl:
4,9 719F5 1 Ao 79 9 HAET Feistel A% Ao A

22 A5 B8 A58 AR YRGS HegosA W,
U WA 5 B A AL SHE olict s
2 4% A2 DR AT BPE AZBY A7, Ak, T2
B 2 Wlebs BaoAe, ol 05 8S ol A5t 1A
3550 454

o o
2o} A0k YRS ol ARE AGokE Pain 12
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fjo EO

)
re
I\

Table 6. Traditional architectural elements and Granulation in the case

=2 =0

w4 A3 8 He] 1 T B AS AEstect, U 919
x

el fostebe s 2ot 120 4% EAAL o

A B 2 & B =R RG-S Holm AR HF A=
37kl gl HEstinte e skl Fuk Alale 2744
= ot A, 2 AT A FECHY 2 F 73S 2
Bz gof dAkst AlA 19 AFEo A-gA7eH ER o
IFAE Al e H S A5t dS7he AE £ 9 7k 9
At 5z 71e AsiAste] T AL AATTE] A28 A
skt

FAREY] AP Y-S B A2 AT UFE S =
PRt T AEH 45 AHH o7 4T )W Fol BT UhE
LAl et 1R H 8H7EA 9 ARl e A2 AE 52 529 9
He sl on, o] FolA 6RFH 8 E A E 52 A5
o] g L S B HEe A5 e s IS
Shlet. Rhdol 9 A& =9 lgol 3t A et
A TS Moz 429 5Ae Bk 3ld. o
€ Fot A7 AR AF A5 848 A 9 Asste AF
A5 J9e Adste DACNA vF=2] il ol thet dr4
A= Bashal Qe HolFal Atk (Table 6.)

Parts applied the The form of

Case granulation and the | granulation | Granulation Lv.1 Granulation Lv.2 Granulation effects Facade
_taditional elements | material
Takayanagi | ‘1) ~HRSEERSESC - Louver: Paper window |- Connect the inside and outside -
3 4 : - Imitating the
Community ] . - frames naturally. e
1 Center RTINS B Tangible | - Unit: Paper - Hole: Between louver - Expression of the Japanese gr%?llgggt?llre
(2000) A - & louver traditional wooden architecture. :
= : . - Connected the area and nature
Naloeavamach - Hole: Between louver - Formed the elevation through the| - Imitating the
2 Bato Hiroshige Tangibl Unit: Wood & louver hol 1 hod of J di 1
Museum of At D angible |- Unit: Woo - Louver: Wood unit pathological method of Japanese | traditional
. traditional ‘Ukiyoe’ style of architecture.
(2000) - Grid: Wood painting.
Adobe . - Formed the elevation.
3 Repository for Tangible, |- Unit: Adobe B Il;lr?li Eeﬁgg‘: %‘rji%t]’(e - Ex ression of the decoration B gggﬂﬂ;galthe
Buddha Statue Intangible brick & wood | _ Louver: wood ers of Japanese traditional architecture.

(2002)

wooden architecture.

- Louver: By connecting

- The harmony of nature and the

Kure City Ondo . : architecture. - Imitating the
4 | Civic Center : Tangible |~ H)?)l}' ﬁ(llgncave ) g&;o%%ag;eégoﬂfvlgi - Expression of the eaves of traditional
(2007) & louver Japle;nese traditional wooden architecture.
architecture.
2}
Community o : P . . - Formed the elevation.
Market dke | Tangible, |~ Unit: Straw- - Hole: Between block - Expression of the decoration - Imitating the
5 Yusuhara Intangible thatched block & block, wood & wood rafters of Japanese traditional traditional
(2010) & wood - Louver: wood wooden architecture. architecture.
—_— - \SNorked hkf& the structure . . };apeaﬁg;ggery of
usuhara o - Succession & Expression o e
6 Wooden Bridge Tangible, |~ El{lanlte }NOOd & :ggl% \g:t?;/ie elllqlmer% & Japanese traditional wooden %%gingnsﬂzn\f ood
Museum Intangible techn%lo Grid architecture J(the sh};l e of a
(2010) gy - Connected thﬁ architecture and boat) &p
nature naturally. creativity.
@ - Grid: The structure - Imitating the
Memu - Worked like the structure aung
7 Meadows e Tangible |- Unit: Wood ggﬂf %{et&gggegn}iargl - Expression of traditional house ;ﬁ%&ggf}re &
(2011) Grid of Japanese ethnic minority. creativity.
Asakusa | @ : - Imitating the
Culture Tourist AT - Unit: Nagaya & |- Louver: Wood - Expression of wall and pillar of | five-storied
8 Information Tangible Wood gay - Hole: Between louver traditional house through the pagoda of
Center 00 & louver Nagaya’s elevation. pagodas &
(2012) T creativity.
] - Grid: Wood & - Formed the soft & warm space. |- The imagery of
9 Sul}l;y aE il Tangible, | _ ;. Wood Jigokukumi technology |- Worked like the structure a bamboo
2(%)1 3 Intangible ) - Hole: Between Grid - Connect the inside and outside basket &
( ) & Grid naturally. creativity.
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Fig. 2. Material Granulation Two-Level Flow
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Modern succession of Japanese traditional architecture
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