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Abstract  Freeform buildings have become the main trend that reflects complex and diverse nature of the
society with the progress on the digital technology. Therefore, the demands of the researches about architectural
freeform surfaces have increased rapidly over the past few years. As the fundamental research for the successful
construction of the freeform buildings, this study focuses on the definition of terms, and the classification of
curved-form, the methods of panelizing, and the optimization of panelizing through an integrated perspective.
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[Table 1] The classification of curved surface
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. . pable consist of
Single Curvature Surface, Conic,
Plane
Tangent Surface
Components
Constant Spherical Imposmbh? to
Curvature Surface, create with
Double | *Hrvatt Paraboloid Non-De | Ruled Surface
Curvat velopab
ure Non-Const le Possible to
ant Hyperboloid create with
Curvature Ruled Surface

3. HEY =™ 1jdFE e (Panelizing)

S0 Sl Solif AR Aete] sl
Se WelE mAR A A A
e i oIF Al 75 ﬂowo
ATt o5 HHE AFE e
L RRES AL A§ IHEZ o|Fol o, olejat
A ZAo] o|FE Af BUSL uHY Age] P&
& 7V ol she Agtatol7E stk ol Zwle)
15714, ARE 5o Ak ol et g Aol

Bol A B efsiet.

u)AE %A AFgEE 14
A 74 Ble] B AL AE710] ofme] HitEL =
wo] TE} FHs oAt g WSl el kel Adolct,
919 = 7 AFEE BAxAL FHA717] YA
o] B8k = WdEe(panclizing) THgo] Sk
WIEEE Gas 95 427]5 sH Aeo] ope}
AT, BAA, B4, Ar e FEsks Ao 9w
3 Az Fol meEolol Gk = wde] AA| Aol
oo} Madh Ant wuo] PAgn, HERR, T8
o] 59 At Wilolnl, FAAE] B 7|A)
Algle] B gt A 27)71 $AH o AgEolol
sk Aotk ul4E Tulolqo] duEst 7Ee el
F1stetael e, AE7ke] AR, AFHAL

EPEE] 7]

_l

% 2we] o] glof

g

4619

A dE)E Az 9 AZHe =
fRlsol osf ge2bd 4= Utk

WA B dLois 7|20 ASo|A thokstA B
FEol 2 v S fdEd 33% a2 7%
& =x o2 3}o] Table 29} Zro] AEE slHom, A A|
H ERFES mAl(mesh), 7 W (developable surface),
Hx}o] F(tessellation), 3}E-H(subdivision), E3+4 T
Y3k QA 5717 Qgoln, o] 93] EXL hoq}

=

ol 7bx] walel

[Table 2] The classification of panelizing
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[Table 3] The classification of case studies by the curve, panalizing and optimization

Curved Surface Type Panelizing Economic | Reproducib
Building Name s o Optimization
Panel Whole Skin| Methodologies | ~ Shape Feasibility ility
Hybrid Applied with the physics analysis of
British Museum Great Double . . springs.
Court London Plane Curved Mesh Triangle Fine Ave Divided with the planar glass regular
Surface triangle panels
Hybrid Optimized size and angle of the
Zlote Tarasy Plane Double Mesh Triangle Fine Bad meshes thro‘ugh the digital
Curved technologies analyses
Surface Divided with the triangle panels
) multi L. .
Eden Project Plane bubble Mesh Hexagon | Very Good Bad Divided with planar hexagonal panels
Hybrid
Guggenheim Museum Developable | Double Developable . Converted into the developable
1 Fi A
in Bilbao Surface Curved Surface Quadrangle me Ve surface
Surface
Hybrid
Experience Music Developable | Double Developable . Converted into the developable
Project Surface Curved Surface Quadrangle Fine Ave surface
Surface
Part of Designed with the part of torus shape.
Sage Music Center Plane torus Mesh Quadrangle | Very Good Avg Divided with STS and glass PQ
panels
Part of Designed with the part of cone shape.
City Hall, London Plane cone Mesh Hybrid Very Good Avg Divided with PQ panels and glass
triangle panels
Part of Designed with the part of cone shape.
Swiss Re Plane cone Mesh Hybrid | Very Good Avg Divided with triangle and diamond
panels.
Hybrid Converted or divided into the
National Holding . Double . standardized curved surfaces such as
Headquarters Hybrid Curved Mesh Quadrangle Ave Fine plane, cylindrical surface and
Surface paraboloid panels.
Heydar Aliyev Do candndined cured sufces s 5
Merkezi Cultural Hybrid Mesh Quadrangle Avg Fine o
Curved plane, cylindrical surface and
Center .
Surface paraboloid panels.
Double . . .
BMW Pavilion Curved multi Mesh Quadrangle Bad Very Good Divided with do}uble f:urved surface
bubble panels consisted in meshes
Surface
Consisted in double curved surface
Double glass panels
i Vi
Lentille St Lazare Curved blob Mesh Quadrangle Bad ery Good Optimized the number of glass
Surface
panels.
EZE;(: Converted into developable surface or
Floating Island Plane Curved Mesh Quadrangle | Very Good Bad quadrangle panels consisted in planar
Surface glass.
Hybrid
. Developable | Double Developable . Double curved surface panels of roof
Hwaseong Stadium Surface Curved Surface Quadrangle Fine Ave converted into developable surface.
Surface
. Hybrid Sub-divided with quadrangle and
Dongdaemun Design . Double - . . L
Hybrid Sub-Division | Quadrangle Avg Fine converted into the limited
Plaza Curved .
standardized curved surface panels.
Surface
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[Fig. 3] The panel types currently supported by Evolute
algorithm and two typical cost sets[8]
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