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Abstract

Th e Bilbao Effec t incorpora tes itself into numerous iconic buildings and gra nd design s of
international architects such as Frank Geh ry, Santiag o Calatrava, Norman Foster, Renzo Piano,
Phillip Cox and Toy o Ito w ho exploit curvilinear forms as their architectu ral lan gu age . Through out
the wo rld, major events such as the Olympic Games have catalysed the implem entati on of
curviline ar archit ecture w hile in Mala ysia, the developmen t of Pu trajaya has provided opportunity
for iconic forms, exp ressed in curvilinear ity. The paper focuse s on the curre n t scenario of curvilinea r
arch itecture in Malaysia and its posit ion in the in ternational arena. It strives to answe r the que stion
of ' How far have Mala ysian architects gone in implemen ting curv ilinear architecture?' This is
done by first formulating a 'Taxonomy of Rigid Curv ilinear Architectu ral Forms' based on the
works of ren owned international architects. The taxon omy cons titutes the instrument for gaug ing
the position of Malaysian architects. Thi s is achieved by hav ing the works of local arc hitec ts
mapped on to the taxonomy. The resear ch find ings ind icate that the internat ional architects have
advanced by leap s and bounds ahead of their Mala ysian coun terpa rts in impl ementing curv ilinear
archite cture. Seve ra l recomme nda tions are pr oposed in order to narrow this gap . The pap er focuses
on column-free, rigid and permanent buil d ings completed from 1990 onw ards .

Keywords: Cu rv ilinear Architectu re, Iconic buildings, Malaysian scenario, Taxonom y, the Bilbao
Effect

Literature Review
the Bilbao Effect has been a many-varied,
fact-paced and globa l-scale archi tectural
phenomenon.There are numerous architects
worldwide who are curren tly expl oit ing
va r ious cur vi li nea r forms as thei r
architectur al design language.

The paper focuses on the implementation of
thi s particular arch itectu ral langua ge in
Malaysia. It strives to answer the question
'Ho w far has Malaysian architects gone in
implementing curvilinear architecture?'

Resea rchandInt r od u cti on
Question
Cu rv ili nea r si m p ly mea ns curved .
Cu rvilinear, in architecture, is that which is
formed by curved or flowing lin es. Thi s
paper looks at in nova tion in cu rvi linear
ar ch itectural forms tha t is curre n tly an
architectural style being utilized the globe
over. Other terms that have been used to
describe sim ilar kinds of architecture are
non -linear architecture, fluid architecture,
frceform buildings, zoomorphic architecture ,
landform arch i tec ture, free st yle, and
hypersurface architecture.Of late, the phrase
'The Bilbao Effect' seems to describ e this
stance more ap tly (Jencks, 2005).
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Established architects: Categor" 1
These are architects who are thoroughgoing
and concent rated in their endeavour w ith
curvilinear forms of architecture. They are
catego rised as es tablis hed because their
works have been featured, criticize d and
praised in architectura l and professiona l
jou rnals the world ov er and have been
aw arde d various pres tig ious acco lad es.
The mos t oste ntatio us would be Frank O.
Gehry from the USA (Ma thewson) . His
Guggenheim Museum in Bilbao, completed
in 1997, triggered off what today is known
as The Bilbao Effect (Jencks, 2005). San tiago
Ca latrava practices in Switze rland but has
architectural commissions all ove r the globe.
His ini mi ta bl e zoomorphic s tyle is only
possible becau se of the Architect-Engineer
that he is (Tzonis, 1999). (Figure 1)

Figure 1: Guggenheim Museum in Bilbao (1997)
and Disney Concert Hall in Los Ange les (2004)
by Frank Gehry; Concer t Hall in Santa Cruz,
Tener ife by Santiago Ca latrava (2005).
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In the UK, Lord Norman Foster's concern
with aspects of suslainability has led to many
curvilinear archit ectural forms (Jenkins
2004). Jan Kap licky's wo rks have been in
fluenced by numerous sinuous forms in art,
ar tifacts and na tur e (Kapllcky, 2002). Sir
Ni cholas Grimshaw's curv ilinear works
stemmed from applying the most appropri
ate structure to the problem (Pearman, 2000).
(Figure 2)
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Figure 2: Sage Music Cen tre , Ga teshead by
Fos ter and Par tners (2004) ; Selfridges,
Birmi ngham by Future Sy s tems (2005) ;
National Space Cen tre, Leicester by Grim shaw
Architects .(2001).

In Europe there arc Renzo Piano in Ita ly
(Buchanan, 2000) and Lars Spuybroek in the
Netherlands (Spuybroek, 2004). Pro fessor
Phillip Cox hails from Australia (Otmar,
2000) whil e Toyo Ito (Crespi , 2001) and
Itsuko Has egawa (Dobney, 1997) are from
Japan.

Estnblis llerl nrclli tects: Cntegory 2

These are es tablished architects that of late
are doing curvilinear architecture. In the UK
are Zaha Hadid, Edward Cullinan, and
Buildi ng Design Parncrship, In the rest of
Europe are Studio Fuksas in Italy, Herzog
and de Meuron in Germany, Paul Andreu,
Jean Nouvel in France . Likewise for Kisho
Kurokawa, Arata Isozaki, and Shigeru Ban
in Japan. (Figure 3)

Figure 3: Milan Tra de Fair by Studio Fuksas
(2005); IKMZ at Brandenbur g Technical Uni
versity, Cottbus by Herzog & de Meur on (2004);
Downland G r id s he ll (200 3) by Ed wa rd
Cull inan .
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Up-alid- co 111 f llg arelli teets
These are archi tects who are not yet widely
published in reference boo ks and
professional journa ls internationally but
their works are made known thro ugh
architectural sem inars and conferences, for
examp le the Datum Ann ual International
Conference organized by Pe rtub uhan
Arki tek Malaysia (PAM) . Ushida Findlay,
Masahiro Iked a (Da tum, 2004) and Taira
Nishizawa (Datum, 2006) in Ja p an;
Jungsung Kim in Korea (Datum, 2006); PTW
Ar chitects in Aus tra lia (Datum, 2004);
Foreign Office Architec ts based in UK and
Japan (Datum, 2004); Peter Coo k and Colin
Fournier (Datum, 2004);and Kamiel Klaasse
from the Netherlands are such practitioners.
(Figure 4)

r,

J

. . ,

Figure 4: Art Cen tre, Graz by Peter Cook and
Coli n Fournier (2005) ; Borim Publi sh ing
Ho use and Marione tte Th eatre, Korea by
Jungs un g Kim (2005) ; Truss wal l House ,
Japan by Ushida Findlay (1993).

The diffe rent categories and calibers, as we ll
as the varied geog raph ica l locations of
project sites and practice offices of these
various practitioners, indicate what a global
and transcending tren d the curvilinear
architectural style is .

Gauging In strument - Taxonomy of
Rigid Curvilinear Architectural
Forms
A vast amount of secondary data has been
ob tained th ro ugh reference books,
professiona l jo urnal s , arc hitec tura l
symposia, trade expos itions and the Internet.
Based on the rigorous study and detailed
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analysis of copious renowned international
architects, a taxonomy of rig id curvilinear
arc hitectura l Iorrns has earlier been
formulated, and since upgraded, by the
author (Paridah, 2005). (Figur e 5).
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Figure 5: Taxonomy of rigid curvili near architectura l forms .

It is imperative that this exercise to formulate
the taxonomy is d on e as accord ing to
Michael Michalko (as cited in Buzan, 2005)
a taxonomy clears the mind of mental clutter,
helps demonst rate connect ions between
isolated pieces of information, and gives a
clear picture of both the details and the big
picture. It also allow s for the grouping and
re-grouping of concepts and thus facilitating
connect ions between them. The taxonomy
is for mulated according to developable
forms (origin and conventional name = barrel
s ha pe), s ynclas tic forms (origin and
conventional name = dome shape),
anticlastic forms (origin and conventional
name = sadd le shape) and freeform (The
BilbaoEffect). This taxonomy constitu tes the
instrument for gauging ' How far have
Malaysian architects gone in implementing
curvilinear architecture? '.

Iconic Buildings
Il/tel'1lnt iollnl scellnrio
Throughout history, major world events
have spurred on major developments in the
realm -of what Jenks, 2005 has termed the
iconic building. In the United Kingdom
alone, the turn of the new millenn ium saw
the cons truction of twe nty-six Millennium

Landmarks as exem p lified in th e
Millennium Dome, the Millennium Bridge
and the Garde n of Eden. The up-coming
Beijing 2008 Olympic Games will witness
the completion of four of these enigmatic
signifiers namely the 'Bird's Nest' or Main
Stadium, the Aquatic Centre, the China
Central Television (CCTV)and the Na tional
Grand Theatr e. The recent FIFA World Cup
2006 in Germany saw the Munich Allianz
Arena tha t can glow in white, blue or red
light; a glowing testimony to a sports and its
lucrative commercialism.

These events brought forth new styles
in architectural design by world-class
architectural masters who are constantly
innovating (Jencks, 2005). In turn, these
iconic buildings spurred on new
technologies in structure, building and
cons truc tion by like-minded ground
breaking world-class engineers (Balmond,
2002). Such is the power of enigma.

The Mnlnysinl/ elligmn
Malaysia played host to the Commonwealth
Gam es in 1998. The Bukit [alil Stadium had
most of its sporting facilities constructed in
membrane and tensile s tructures, iconic in
its day. These types of structures are outside
the scope of this paper.
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On a different front, the de velopmen t
of Putrajaya as the new administ rative
cap ital of Ma laysia (Jebasingam, 2006) has
prov ide d the im petus fo r Mal ays ian
architects to explore design in new waves
and forms. The new administrative capital
serves as a symbol of pow er for the current
ruli ng governmen t and the then Prime
Minister (Mo hama d Tajuddin, 2006).

CIIJ'vililleaJ' fOJ'lIl s ill Plltm;alla
• J ..

The key build in g ty p e for a n ew
administra tive capital wo uld be the ones to
h ouse the d iffe rent mini s tri es of th e
government. 11,e Ministry offinance by GOP
Arch itects (GOP, 2001) is curvilinea r in form
in response to the axis created by the Seri
Waw asan Bridge. Another key building
type w ould be a world-class conve ntion
cen ter, The Putrajaya Convention Centre
(pJCC) by Hi jjas Kas turi and Associa tes is
also curvilinear. Lesser buildings, like the
Visitors' Centre at Precinct 15 by Zan Desig n
Rekabina (Architecture Malays ia, Aug 2004)
and the bus and taxi terminal at Precinct 9
by Verilas Archi tects (Architecture Malaysia,
April 2000), are sim ila rly curv ili near.
(Figure 6)

Data Compilation - Malaysian
Curvilinear Architecture
Olltstalldillg aJ'cllitects
These are architec ts w ith curvilinear forms
as a main and recurring design language.
From the secondary da ta obtained through
professional jou rnals, no tably Architecture
Malaysia and Ma jalah Ark itek, and various
architectural symposia , four Finns can be
reco gni sed as the forer unne rs in
im pl ementing curviline ar architec tural
forms in Malaysia.They areGDP Architects,
Hijjas Kas turi and Associates, TR Hamzah
and Yeang r and Zan Design Rekabina
(ZDR). (Figure 7)
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Figure 6: Curvilinear build ings in Pu trujaya 
Min ist ry of Finance, Put raj aya Convention
Cent re, Visi tors' Centre , Bus and TaxiTerminal.
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COllsi stellt ClI l'v i li lle al' fOl'11I s,
There are o ther practices tha t freq ue n tly
utili ze curvil inear forms bu t the forms are
the conventiona l ones and less explora tory .
There are Veri tas Architects, Laurence Loh
Archi tect, Ark itek Kitas, Garis Architects,
Daya Bina Akitek, an d Ngiom Partnership.

Occasiollal CIll'Vilill eaI' fOl'lIIS

In addition to the above six practices there
are m ore tha n tw en ty others tha t
occasionally employ curves in their des igns.
These enco mpass th e various p r iva te
architectu ra l practices (corporate bo dy,
partnership and sale proprietorship), as
we ll as the government departments (for
example, [abatan Kerja Raya or Publ ic
Works Departmen t) and semi-government
d epa rt mcnts (for exa m p lc, Dewan
Bandaraya Kua la Lum pur (DBKL) or the
Ci ty Ha ll of Kuala Lumpur) .

Fi gure 7: Uni v e rs iti Teknologi Petronas in
Tronoh by G DI' Architec ts; Zou k Pu b in Kua la
Lumpur by ZD R; Men ara Mesiniaga in Subang
[aya by TR Harn zah an d Yeang; The Securities
Co m m iss io n Build in g in Kua la Lu m p ur by
Hijjas Kast uri an d Associates.

Rectililleal' bllildillgs witll dOili es

The majority of architects in Malaysia do not
u til ise curves in th e massing of the ir
build ings. However, they wi ll willingly
incorporate a curv il inear dome over a
rectangular massing w hen called for . The
mosque is a prime example of a rectilinear
bu ild ing with dome/so The dome, which is
a synclastic curvilinear form, is here as a
symbol of the Islam ic faith. [u rubina Bcrtiga,
Kumpulan Senircka, [abat an Ker ja Raya,
and RDA-Hm ris Arkitek have all designed
mosques tha t the na tion can be proud of.
Domes arc also employed over rectilinear
office build ings w here they re pre se n t a
symbol of power.The Prim e Minister 's Office
and the Palace of Justi ce in Putrajaya arc
notab le examples. (Figure 8)
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Figure 8: Pu trnjaya Mosque by Kumpulan Senireka; Masjid Wilayah Kuala Lumpur by [abat an
Kerja Raya; The Prime Ministe r's Office in Putrujaya by Aqidea Architect; The Palace of Justice in
Putrajaya by Aq idea Arch itect .

[oillt-vellture proj ects

Seve ral architect s w ho do not normally
utilize curvilinear forms in thei rdesigns but
do ge t invo lved w ith curvilineararchitecture
when they become the su bmitting architect
lor projects done by foreign cons ulta nts and
whereby the design is curvilinea r. Kisho
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Kurokawa Arch itect and Associate was the
design consultant lor the PassengerTerminal
Complex a t Kuala Lumpur International
Ariport (KLIA) and the Kuala Lum pur
Sentral Sta tion (KL Sentra!), wit h Arkitek
[ururancang (Ma laysia) and Perunding
Al a m Bina as th e project arch itec t
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Table 1: The five categories of Mal aysian
curvilineararchitectural works.

Categorisin g lvIalays;a Jl cllJ'v;/i" ea J'
md/itec/llre
The works of Malaysian arch itects are firs t
grouped into the five categories as outlined
in (5.1) to (5.5) ab ove. (Table 1)

12
14
3

Nos.
17

(i) O uts tand ing arc hi tects
Group Design Partnership
Sd n. llhd .
Hijjas Kasturi & Asso cia tes Sd n
T.R. Hamzah & Yeang Sd n Bhd
Zo n Desig n Rekab ina Sd n Ilhd

Answering The Research Questi on
How Fa r H a ve M ala ys ian

Arch itects Go ne In Implementing
Curvi linear Architec ture?
A taxonomy of rigid curvilinear architectural
forms has been formulated as elaborated in
(3.0) above. Th is taxonomy constitutes the
ins tru m en t for ga ug ing 'How far has
Malaysian architects gone in implementing
curvilinear architecture?'. This is executed
by d oing a m a ppin g exerc ise o f th e
Malays ian curv ili near works o nto the
international taxonomy.

figure 9: KLIA in Sepe ng b)' Kisho Ku roka wa:
KL Scntral in Brickfic lds by Kisho Kurokawa;
Mcn am Maxis at KLCC by Kevin Roche John
Dlnkcloo and Associates.

re spective ly (A rc h i tec ture Ma lays ia ,
Oct 1998; Architecture Mal ays ia , 2003) .
Likewise for Kevin Roche John Dinkeloo
and Associa tes with NRY N RY Arch itects
for th e Menara Maxi s a t KLCC (Kua la
Lumpur City Centre) (Architectu re Malaysia,
[un 2000. (Figure 9)
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Conclusions
The research find ings indicate tha t the
in ternational architects have advanced by
leaps and bounds ahead of their Malaysian
counterparts in implementing curvilinear
'architecture.

Readillg the //Iappillg

The spread of th e mapping over the
taxonomy a s well as the intensi ty of
mapping over each type of curvilinear form
depicts how Malaysian arch itects have
advanced, or not advanced as the case may
be, in implementing curvilinear architecture.

(v) [oint-venture projects Nos.
Akitek Jururancang (M) Sdn Bhd 2
Perunding Alam Bina Sdn Bhd 1
NRY Archi tects Sdn Bhd 1
SA Archi tects Sdn Bhd 1
ArkitekTACSdn Bhd 1
Ho and Associa tes 1
Wooi Archi tect 1

Mappillg Oll tO taxollo//lY

Curvilinear tra its of indi vid ual buildings by
the vario us architects are mapped onto the
taxonomy of rigid curvilinear architectural
form s by in ternational architects. Nearly one
hundred mapping exercises were executed.
Two examples are shown in Figure 10 from
the joint-venture projects category.

2
1
1
1
1
1
1
1

Nos.(iv) Rectilinear b uild ings
with domes

Kumpulan Senireka Sdn Bhd
jurubena Bertiga (In t) Sdn Bhd
DBA Akitek (M) Sdn Bhd
RDA -Harris Architects Sdn Bhd
Iaba tan Kerja Raya, KL
Perunding Utama
Prime Minister 's Offi ce, Putrajaya
Palace of Justice, Putrajaya

Nos.
1
1

Nos.
1
1
1
1
1
1
1

Nos.
1
1
1
1
1
1
1
1

No s.
1

1
1

N os.
1

Nos.
4
4
6
4
3
2

PARTN ERSHIP
ARC Partnership
Akipanel Architects
Axis Architectural Partnership
Building Consultants
KLAF Architects
Shaharun 77
Y. Architects

CORPORATE BODY
Chan & Shahriman Arkitek Sdn Bhd
Focus Architects & Urban Planners
SB
Raja Nazr in Architects Sdn Bhd

SEM I-GOY D EPARTMENT
Jabatan Pelan Ind uk DBKL
Dewan Bandaraya Kuching Utara

SOLE PROPRIETORSHI P
A.K. Architect
Design Nexus Architect
Hin L. Tan Architect
MNA Architect
S C Leow Archi tect
T S Lee Architect
James Chin Arch itect
Angkatan Arkitek

GOYERNME NT D EPARTM ENT
Cawangan Bangunan, JKR

(iii ) Occasional curvi linear forms

(ii) Consiste nt curvilinear forms
Veritas Architects Sdn Bhd
Arkitek LLA Sdn Bhd
Arkitek Kitas Sdn
Garis Architects Sdn Bhd
DBA Akitek (M) Sdn Bhd
Ngiom Partnership
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Figure 10: Mapping exercise for KLIA and KL Sentra l

D evelop-flule form

Malaysian a rchi tects are conversan t with
this ped igree of curvilinear forms. Being
single curva ture they arc easily s tructured
with linear type ofstructure, for example the
arch rib and space tru ss. Used as the wall,
roo f or canop y, but not as an enclosure.

SI/Ilclastic formv J

The conv enti onal form of this shape is the
dom e. In Malaysia its utilization has been
predominantly the symmetri cal dome as part
of the roof, in conjunction with a much larger
rectilinear build ing . It is not utilized as an
enclosure.

Allticlastic form.
This shape is double curvature where the
curvatures are in opposite direction, also
termed as hyperbolic paraboloid. A very
complex form whereby the utilization has
been mainly in joint-venture projects between
a local finn and renowned foreign practice.

Freeform.
For this category of curvilinear form, which
is derived from NURBS-surfaces (non
uniform rational B-spline), there has been
no built example to date. Various proposals
have been done, and more on the drawi ng
board, but none yet rea lized.

COllstl'll ctioll t ecJl1lology allrl
materials

Malaysian architec ts are less adep t to
u tili z ing surface type of s tructure (for
exa mple la me lla, d iagrid and geodesic
dome)as compa red to linear type ofstruc ture
(for examp le arched rib and sp ace truss).
Most work with concre te and steel wit h
alm ost no usage of timber. Usage of hi-tech
finishing materials, for example curved
glass, has not been explored.

Recommendations
In order tha t Ma laysian architects can
draw alongside thei r more advanced
international counterparts in implemen ting
cu rvilinear a rchitectu re th e following
recommendations are proposed:

COilti1l11 illg Pro! essiollfll D evel0p-'Il ellt
(CPD )

The Datum (PAM annual internat ional
conference), PAM evening lecture se ries,
PAM CPD lecture se ries, Mala ys ian
Structural St eel Association (MSSA)
international conference, and other built
environment convergences should be
stepped up to include more international
speakers. This is to increase exposure of
architects to the development in architectural
design trends, building and construction
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technology, env ironmen tal awareness, and
etcetera.

Awards al/d cOlI/vetitiol/
•

This is to enco urage Malaysian architects to
be more innov at ive in des ign and
technology. For example the PAM An nua l
Design Award should have a ca tegory for
'Mos t Innova tive Design'.

EI/gil/eeril/g edl/catiol/
The e ngineer ing e d ucat ion in the
ins ti tutions of higher learning in Malaysia
enco mpasses on ly engineering related
subjects.It is almos t totally devoid of aspec ts
related with design in the archi tectura l realm
(Paridah, 2004). The syllabus sho uld be
reviewed to include programmes fo r
appreciation of architec ture and the course
of its deve lopment. The p hilosophy of
enginee ring design and the thoughts of
renown ed internatio nal engineers should
also be tra ns pired.

[oll/t-vel/tltre vroiects
•

There should be mo re joint -vent ure projects
w ith internationally renowne d foreign
a rchitec ts as a techn olog y-tra n s fer
programme to expose and train local
arch itects in the appropriate me thodology
for implementing curvilinear architecture.

Architects of dOll/ed bltildil/gs
Having acquired the technical experience in
implement ing the curvilinear form of the
dome on a rectilinear building base, these
architects shou ld progress to implementing
full curvilinear buildi ngs.

Research 011 vlal/t II/aterials
It is imperative that more research be
cond ucted on the utilization of young timber,
small pieces of timber, leftover timber, other
plant species like ba mboo and palm, to turn
th em int o str uc tura l co mponents . The
research should be in tandem with the design
of connec tors an d the development of
adhesive tech no logy.
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