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elboume, the second largest
Mr:lr!.r in Australia, has a popula-

tion of around four million.
The capital af the sate of Vicoria, i
lies on the southeast coast of the con-
tinent ar the mouth of the Yarra River,
Inerestngly, Melboume's kocation was
determined by this modest dver: in 1835
a city founder proclalmed, This is the
spot for a village'. Some Melbournians
still fondly call the city proper ‘the vil-
kage’. By 1900, the village had exploded
tora populous vibrant city, thanks o the
Goldd Rush and excellent port facilities.
Subsequently, an extensive raibamy net-
work was built 10 transpon people from
the city, where they worked, tw spread-
ing suburhs,

Thoughtlessly, the buiklers of the
bualk of the raflway lines ran them along
thes Warra and cut the city in bao. By te
heginning of the twenticth century, the
riversice mileay yand of over %0 lines
became an evesore Ut knpered the
development of an otherwize vibrang
metropolis. To remove this unsightly
raibway yard was out of the question;
the only rational alternative was to roof
it over, This immense engineering prob-
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lenm penerated a second issue: any such
development would create new plham
real estane @i the ciby's very galeway.
What should arise on this deck?

Thraugh the 20th century, countless
lle=as woesres Fm:lp-l::d&d for the Future of
this site, Both privite emterprise and
government hodies beld assomed com-
petitions  for the developosent. Most
were jusl unrcalistic dreams. For ex-
ample, in 1975 some 2300 entries were
submitted 0 2 competition held by the
Victorian State govermament. A member
of the judging panel descrbed entries
of the finalists as ‘3 megalomania chat
makes the pyramids look like pimples’.

Ira e 15990 camic the breakthrough.
As Austrilia prepared o celebrate s
centennial of Federation n 2001, the
Federal Government sought  projects
appropriste to this celebration. Mel-
boumians recognised in this an op-
portunity o um their hisiorical local
village development dream into 2 fed-
eration projgect.

In 1997, with subsantal fAnancial
support from the Federal Government,
the State government of Vicosia ad-
vertisged an international architectural




Figure |. The layout of Federmtion Squeare. Key: (4, Information Centre; 02, 51 Pa

design competition For o centre ol cul-
tural activithes, From 177 entries waorkd
wide, Lab Architecural Studio, based in
London, was chosen unanimously by
an infermational judging panel. Sulbse-
|;|'|,|.-|,=n||'|.' Lah, joine=d by Bates Smart Ar-
chitects of Melbourne, was granted the
job o develop the Federation Souare
complex. The primcipal architects were
Peter Davidson and Donald L. Bates

Before looking at the mathematics
psech in thee project, it is helphul o read
some select=] comments from con-
IErporary mieclia which reflect the con
roversies and recognise the movelties
in the design (Fig. 1k Most of the com-
menting authors are professionals inar-
chiteciure ar in art.

Federation Sguare is as different and
rlw;l_l'li.'lr as if it come From another
culiure altcgether |71

Contrary o the daims for its formal
novelty and ‘beaury®, the design of
this complex adheres © the oon-
ventkons of humanism. 5]

. i) is the biggest example yet
of a paradigm in architecture. 6]
The fagade is covered with the won-
cerful fracial pameming that is so ar-
restingg i the passersby. [4]
It i5 a fusion of mathematics, art and
archdtecure [4]

It i= a topological extension of the
ciry. [#
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Geometry of the Facade—

Art of Tilings

Thee Fagacke of the three main buildings
5 a mudti-Faceted, mubi-coloured com-
position, a tribogy in tiling design (Fig.
Zi. Visually it is comparable to some
cuhist paintings where the ohjects ap-
pear frgmented, faceted, and broken
S0 is quite 2 surprise to learn that the
geometric seed of this L'l.:-:u:l[:lli.-::llil.'-ij-up-
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peEanng srechure Is g singe triangle,
namely a rght-angled mangle with pro
PosiLan ol thee '|||_'|'|'||_'|'||_|'-c'||!.|" cides 1:-2
it is b be noted that the rato of the
et face of a standard
1

sicles of the |
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[0 see how the tiling wias devel-
aped, ket us play with a simple jigsaw
puzele, From a plece of cardboard, out
right-angled  irlangles
whose perpendicular sides  measune

Fiver  mlennical

sAv, one centimelre and Dwo cenimee-
tres, Assemblde the Five triangles in such
a1 wWay as o ohiain a larger version al
the :|'||I|;|| T "-.||'|5_=|||'|| iy "'lillr.lrl;..'h'.
iThis can be obtatmed by |'_'\l|'||l. INg: o
tations through ome of the angles of the

prototrinngle, vertical seflecion, and

The facade of the three
main buildings s a
frilogy tm Hiing design

appropriate transkation, so thal mo Do
adfacent iriangles are in the same align
ment} Call this new wiangle a panel
(Fig, 31, Mext, assemble five pancls the
same way. Augain we abain a right-an-

gled trangle similar o the prololrian-
gle. Call this news trinmgle o mesgapane|
subdivide each panel af the megapansed
mla I}|l’l||’l||iil|'|”|l_"\'| andd obmerve that in
the megapanel, the vemioes of cight
prototrizngdes meet ar one point so that
their sides are in a swar-like, pinwheel
formation (Fig, 3». The architects used
i |h ||.|_'m|":1,l_|'|l_'|'- az cladd ng unils ko
assemble the facade, where the pin
wheel grid is the charmcierisie feanire
The mesurensents of the acmeal buoild-
b wre Oude mmeetre, 12 meEtng,
amed % 18 metre

1ML [PridA

Mathematically wre can comtinue [his
conslruction process to obtain an in
cremenial sequence system of self-sim
ilar triangles. Radin [8], who deshpned
the pinwheel tiling, also proved that the
|,||’-:|I.L'I.|I.Ir-:.' i iles an aperiodic nling
of the euclidean plane. Motice that pe-
rindic tiling, obviously possible bor twao
rnineEls . OF T o II|'|:|' SlEmend oo the
sequence, can abur alocng the diagonals
1o forme a rectangular rike

otice alse, that we can reverse the
aheovie |1r-:u;u|ll.|n:' it ol assem-
bling, sub-divide a right-angled triangle

al mitic 1:2 imto bHve congrient tnan
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an sub-dividing the new smaller trian
rles ar jusl scdrie af theeim, amd you ok
tain a decreasing sequence of fractal
configurntions. For harther inberestimg
|:-'-|I'|I-.-||'|-. regarding Radin niling, ©on-
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Figure 3.
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Bigacle. This project shows how muetl

ematically motivaged e 1= in oarch

pecture are resiricied and determined by
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|-:|.I'\-'-
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The lass pane
siruciure (Fig. 20 on wihich the panels
sheleton  of  the
Fagmle. The geomerry of the behind-the

are amoamsled—ihe

soemes skeleton gives the fcade it 'an
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Interestingly, even the basic

riselric hermse, |1
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riangele itsell, is lea
ot nearhy. I will just
on two examples. O is the

landmark BEoy Grounds designed 162

tured in many pls

ITE Tk

mectie-high spare of the Viaoran Arns
Centre {Fig
atkon Square. The

almosn apgEnsine Fichei-
enline  Sirociune is

made up of a tiangular mesh ol sculp

[ural beaury. The & Lhe
stunning stained slass ceiling of the

Galbery of

second example i

LB =1 1l in the Mational

1. (W5 _|!|'n| anid exe

CUilEC |y Leodiaind French., It micasunes
51 X 15 metres and i8 constructed of
10,0000 prieces ol muli

embedded in

approxinmsely
caloured hand-cut glass
a trinngular grid. The tmweboe support
INg « huamnis are o l:'||:q.'|| like ihe -\-|'|I|{-\.--.
a three-dimen

searal prin-whee Y O
Pesr enpay this wonderful ceiling by lv-

of Invened umibeellas

TR i
ing supine in the Hnely carpeted hall,
redaxing with all the cther wouriss do
ing the same! The effect is to make yon

| [ '|_'| that vow are under branches of
nEes withy adding aloured crowns. )

I Borh peajects the shape and ranska

Figure §

tiom are very different from that of the

bagace and, i et brean each otheer,

The Civic Plaza—The Square

Maza known as The square

e LIV
s nod @ ‘square’ ar all bt rather an
irregularly shaped, fracmed square of
ares TR souare metnes conlaining sev
gral interconniected bays, each ol which
is clesigmnex] as g mini-square suiable
family

fear AFEimiane ENETINES, SUCn 4%

|'|.||I||"\. amd -\.||":|'|'| air viden shiowa ings
This is a fine q_"\-_.||'|;'|||' of e .||'||- [

Hon of Irectal sel-samdlanty in anchi-

lecture. I is apparently novel o design

1 plaza in this way. The ground of the
plaza has a sloping topography, de
I |..||||-\.;|_! by e SLOUE maral l'-q,'l_'ll I TOEH
e archl

the railway vard. However,




tect took advantage of this slopse by
transforming its surface w© design a
spectacular open  amphithearre. The
ground inclines from street level by
seps and slopes tooa height of abous
& metres at the fagade, allowing a
paroraiie owands the iver.

The paving of the geound is a re-
markabie wark of ar designed by Paul
Carer 121 It is surfaced with sandstone
cobblestones lald in seemingly =inu-
soidal paterns of varving amplitudes or
periods. There is a sriking contrast be-
tween the undulbating cobbled ground
surface and the all-linear riangulaced
Eagade, 3 backdrop o the plaza. The
many-codoured  crystalslike  cobhbles
emit a varley of sparkling colours,
which change depending on how the
sunlight sirikes them. There is a de-
lightiul interplay Berwaeen this coloud
spectrum and the maulticalounsd fgde
im the hackgrouwmnd.

These rwvo elements of the plaesa—
the ground surface and the fagade be-
hind—make a coberent undt, IF the artist
Cliriste wernz e wrap the fagade, the
ground would definitely appear odd
and different. Arguahbly, Lab Architec-
tural Studdio may have won the com-
petition becawse of this imaginative ce-
s concepd. Some oritics nobed that
the fgade and the imerioss of the
buildings xre not relaced 1o cach other,
Tt seems these people failed 1o notice
that the Fagnde was desgned o relie
iz the surface of the plaz.

The Atrlum—Tourist

in Wonderland

The atrivem is the spine of the complex.
[t consists af three areas, The northem
part (Fig. 53 is an entry from Flinders
Serect leading 1o the an gallery and cin-
emedia centre. In the middle section is
acavered amphitheatre with seating ca-
pacity of 430, complementing the open
amphitheatre of the sgquare. The south-
ern section slopes towards the rdver, ac-
cessed by an impressive stairamy, The
arriurn cuts theeugh the entire complex
wilh a nosth—scuth axis providing a
covered footbridge over the sailway
yards, linking the commercial quamers
of ﬂ'l-l.'-l:il':."“"lh the Yarra River. It ¢om-
p]cmr_ms e n'p;.-n-n:'r Princes Bridge.
Frobahly necessity will eventually de-
mand a covered foothridge over the
river directly from the atrium,

A8 THE ATHERBATION. IMTELLIGERCEN

Im adidinion i the atrium’s ampsortam
functional Facllities, it is the geometry
of the steel nerwork of the sermosnd-
ing walls thar &= of pamicular Interes
for us. The nerwork i a three-dimen-
sional generlisation of the fagades
pirwheel grid. With your megapanel

The design is a wnigue
avenue of abstract
sctibpitires composed of

geommeatric wemes,

cardboard reodel, you can visualise this
generlisation. Cur oul a number of
strips ol elastic weH:dnH and |.1|;J.1:‘E
them on the spokes al a pinwhes] on
visd mosdel. Fasten the ends of the elas-
tie b the cardbcand and then pull the
centre ends up from the candboard
plane w the space in arbitrary direc-
tians. You will obiain skeletons of con-
ical hesclies. In the atrivm’™s struciuce, the
elastic sirips are replaced by 200-mm-
square hodlow sections of corrgated
stee] wibe segrenis. The ube segments
are joined by sophisscaed star-like
seel connectors, The segmenls cm-
anate from the conneclons in up o Six
differemnt directions, an-'.ir]inﬁ e
three-dimensional version of the pin-
wheel. The imtricate conneciors mude
it posaible to design a network of shele-
tons af a varety of three-dimensional
configuratsons, such as etsahedrons
amd '|:|-r_|.5r|'|,'5'.. The: design is 0 unigque av-
enue of abstract soulptures compsosed
of geometric themes,

The steel structure s envelopsd in-
siche and out by tinved glass walls with
sundlblasied decoration. The glass con-
sists af podygonal panes of nine differ-
ent shapes that are derived froam the f-
cade's right-angled prototriangle. The
aciual measurement of the perpendic-
ular sites of the ‘peotopane’ triangles is
1 metre and 2 merres. Bogh the steel
struciure that supporis e glags wealls
inside and the Frames which connect
the panes contribute to the sculphsrl
effect of the enclosed main struciure,
Nowble is the angled celling, made of
acoarstically effective translucent plastic
matermal, which carries out the polygo-
mal patem af the gliss walls. The
geomery of the compound steel net-

wiork is especially transparemt” through
the huge glass walls surrounding the
amphitheatre, It appears as if Escher-
e four-dimensional Bnasy configu-
rations coame alive in our ‘real’ 3-5pace.

For a mathematical tourist, an extn
night time visit will be rewarcding. This
is mol only 1o enjoy the intrcate the-
wiricl lighting illuminating the awrum
with an 'Alice in Wondedand' apell, bu
als 1o neotice on the ground and else-
where, pinwhee]l formations in the
shadows projected from the 5-space
skeletons bramching cut of the con-
neciors (Fig. 4). As a bonus, the ever-
changing lighting of the Cultural Cen-
tre spire is especially dramatic,

ACKNOWLEDGEMENTS
Few moch infonmeation and photographs,
[ thank the Fedembon Square marmage-
ment and the A Gallery of Yiowona,
Thanks are alsc due o an anonymous
referes for useful comnsents.

RAEFERENGES

1. Bowil, C., Frachal Geamely i Aciileciung
A Deasipn, Bikhausan 1586

2. Carter, P, Mytdmm, The Miegurrah
Prass, 2005

& Crigt, 3., Lrbanity and Federation”, Ach-
fecTre Austraba Vol 82 (2000 pp 8657

4. Dy, M., Feoasiion Sguans, Hargia Grant
Books 2000

& Hartoonian, G, "The Tecionc of Camo-
fage”, Archifachia Accdraia Vo, B2 (2000)
PR G052

B Jonoks G, "4 Mew Feat of Malbouma™,
D 2003, viol, 858 p, 675

T. Macarhur, ., “Tha Asthefios of Public
Space”, Amhiesirg Ausrals Vol B2
(200 pp. 4398

B. Aadin, C.. “Tha Pimehesl Tiings of the
Plare”, Annals of Wath (2) Val. 130 (1564)
pp. 257254

8. Ibid, kias of Ties, Amearican Mathemalical
Society 1990

10, Szaips, P, Contemporany Archilschive
and the Dagrad Desion Process, Elesier,
2006, For further informalion it the wealb-
gita: v, fecled.com

Schad of Mathamatics and Statistics
Universily ol Syinay

NEW 06

Australia

A-malt hammengitng comL.au



	page1.png
	page2.png
	page3.png
	page4.png
	page5.png

