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I11 1954. Felix Ca~ltlela introduced the notion of the Supposed 
All~itran- Original. Pfhat folloxvs shall be a discussiou of this no- 
tion and its' ielexa~lce to contemporai~ practice aucl education. 

posed Arbitrar!. Original: I hare an idea: I xvant to build it. Unfor- 
tunatel!.. it seems we have forgotten I\-hat it means to experime~lt. 
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" l t  is forgotte~j that njatljematics is only a means.... hut that the 
rigidit!. a~ldprecision o f  mathenlatical reasoning can not guar- 
antee us the esactiiess of the results ofits applicatio~j hecause I$-e 
 nus st alrr-aa.s begill from a supposed a r b i t r a ~  original. " ' 

-Ca~lclela 

possess a standardized kit: we choose from ljricks. wood balloon 
frame and standard steel sections. As a result. the imaginative 
for~ils we see 011 the hoards. in realit!; often dull by comparison. It 
is time to questiou the materials kit the san~e  \ray we questiou 
building forms. B!- experimenting ~vith the kit. questioning the 
standards. we can substantiate nen- co~lstructioil methodologies 
and as a result. realize the Supposed Arbitrai?- Original through the 
vel?- real esperinleilt of building. scientist proposes a h!-pothesis 
as prorisiolial co~~jecture to guide an investigatiou in light of es- 
tahlislied facts. To prove the hypothesis. the Supposetl .krhitrar!- 
Original. one esperiments. To experiment is the act of testing a 
suppositiou in order to discover something not !-et knoxv11. Uill it 
pass? Will it fail? How does one judge the results? B!- testing 
until the point of failure. the scientist can establish the parameters 
of the supposition. What makes it true and what makes it false? As 
a premise. huilding design professions also begin ~vith the Sup- 

"Isonietinjes allon-niyself to fancy that progress o f  the structural 
technique couldhar-e takenplace I ~ ~ m e a n s  o f  the natural er-olu- 
tion of intuitive and experin~ental inethods eniplo!-ed with such 
anlazing success in  the Middle Ages and the Renaissance. Per- 
haps such a der-elopnie~jt. . . ... couldhave led to a better use of the 
properties of the materials. for the probleai alight bar-e heen ap- 
proachetl more openl~;  n-ithout the blind faith that it niaa- he 
solr-ed IF- nja tlien~a tical procedures. The nios t fitting foniia are 
not. as a general rule, eas!- to inr-estigate.. . . . ... :hence their. use 
has been neglertecl iii fa~~orof less  appropriate solutions tliat are 
easier to anal~ze .  "' 

-Canclela 

The esperimental methotl provides a structure to esplore and in- 
vestigate the unknolrn of that which is not understood. It utilizes 
deductive reasoning to fraaie. perform. and analyze the experiment. 
It utilizes i~lductive reasoning to interpret, conclude. and general- 
ize the results. This combination of accu~llulated experience (ile- 
ductive) and perso~lal decision (inductive) to research a h!-poth- 
esis is applicable to our profession. Architects practice the art ant1 
science of clesig~lillg and erecting buildings: the designi~lg - our 
h!-pothesis. the making - our esperiment. the building - our proof. 
I!ndoubtedl!-. our profession and etlucatioll systelll consistently 
h!-pothesize ilelr forms. Instead of ~iiakiilg through esperimenta- 



tion. 11o~rever. we assume the ~iiethods of construction to he prede- 
termined by esisting sta~ldarcls and requirements. This assunlptio~i 
belies the h!-pothesis because the variables it atlds to the experi- 
ment call conupt. contradict. andlor s~~hver t  the results. If archi- 
tects are going to substalitiate a Supposetl .lrhitrai-~\- Original. the!- 
nust  11e .i\-illing to experiment to~rarcls its proof. 

'' I dl11 d prdcti~dl 111dn. hecause I hdr e no cholce. I nlust he 
practical in order to surr-ir-e ancl therefi~re Ichoose o n l ~  to build 
structures that I can calculate n~!-self: Of course there are n~anr- 
opinions reprclil~g the question of  calculation. a i~d  it is a higl~l?. 
persolla1 prvlhni hon-far one is to calculate. AWyself: Ihelier-e 
that i f  the structure stands up with the siniple calculatioris I 
make. that is  enough. "" 

-Candela 

To illustrate 11olc- the experimental method is applicable to the 
profession of architecture one onl!- has to look at Felix Candela. 
Born in 1910 in Madrid. Spain. he received his architectural edu- 
cation from the Escuela Superior de ilrchitectura de Madrid. Kllile 
in school he developecl a proclivit!- for geometry and began to tutor 
his fello~r students. This experience coupled ~vitli a fasci~iatio~l for 
the stahlit!- of structures gave hiin tlie col~fidel~ce to pursue shell 
design. Familiarizi~lg himself with the theoretical basis of the cur- 
rent methods of calculatioil for i~ldeternii~iate structures. Candela 
initiall!- felt that mathe~natics was the key to understanding. In 
1936. upoii graduation. he received a scholarship to pursue his 
stud!-. The Spanish civil war came however and he joined the 
Republican Army. Refusing to join Franco's Spain. in 1939 he was 
forced to seek safet!- in Rlesico. Up011 arrival he was appoii~ted as 
an architect of a Spanish colon!- noi-th of Chihuahua. hut after a few 
!-ears the position tlissolved. He relocated to Mesico City and 
~iorked as a draftstnan. As soon as he Tvas ahle, he brought his 
famil!- over and with the111 foulided Cuhiertas ALA. a roof construc- 
tion conrpany. It was at this time that his interest in shells resur- 
faced and he began to experiment. 

"aVature's n~ost ~1sua1 n-a?- ofperfor~uing this function is I)!- nlealls 
of  either rigid shells or elastic ~nen~branes. Since this second 
forin call harcllr-11e consiclered as arrhitectonic. '~hell"renlaii~s 
a s!71o11?ni ofspace enclosure anrl the title of this essar- (Shell as 
Space Encloser) appears to he sonlen-liat rpdui~dant."~ 

-Calidela 

Historicall!-. Candela is descril~ed as the multi-faceted practitioner 
- AArcliitect. Engineer. Builder (Contractor). Candela as the Es- 
perimentalist. however. is d l a t  defines him. It is his foresight to 
erperime~lt in the plasticit!- of fomi that establishes his contribu- 
tion to all three of the afbrementio~led practices. Intrigued with 
shell design froiii the onset. he conceired a Supposetl Arbitrary 
Original around the spatial structures of concrete shells. Candela 
supposed shells coultl be an eco~io~liical way to corer space if the!- 
were sensibl!- designed. and concrete was the onl!- practical ant1 
ecoilo~llical material tliat could capture the fluidity of tlie shell 
form. In order to prove this to himself, he felventl!- stutiied the 
geoa1etr:- of the shell ancl the capabilities of the ~naterial. analyzing 
their relatioilships in order to bring out the full potential of the 
stn~cture. He did this ackno~vledging that since the advent of the 
hlathe~ilatical Theory of Elasticit!. esperimental kno~rledge 110 

longer validated structural design. It had to be matliematicall!- 
provetl before one could he allo~vetl to occup!- it. Fillding tlie 
mathematics pseudo-scientific and unable to account for the be- 
havior of the material. lie al~llost gave up his research fbr fear of 
failure and lack of acceptance. Intuitivel!- i~lspired. 11o~i-ever, b!- 
the pictures of Rlaillart's Zurich Espositioil shell. in 1951 he aban- 
doned his caution aild began to construct espelime~ltal shells. "One 
must be sure he is buildiilg something ~vhich can stand." 

Follo~ring these ph?-sical proofs. he received his first public com- 
mission. The Cosmic Rays Pavilion for UNAhl. tlie National Uni- 
versity of Mexico. In order to allow cosmic rays to penetrate the 
l~uilding. Candela constructed two h!-perbolic paraholoidic vaults 
along a principal parabola that he stiffened 1vit11 three arches. This 
fomi allo~vetl him to pour the thinnest roof tliat had ever been con- 
structed: 518" at the crolvn increasing to 2" at the springings. The 
pavilion. though small. had quite a presence and was the first pub- 
lic validation of Candela's Supposed ilrbitrai? Original. His ex- 
periment had paid off and. ~ritliin the real111 of his initial 11:-poth- 
esis. he spent a career developiag. enhancing. constructi~ig. and 
educating. 



"Tl~e e s se~~ t i a l  fu~lction of architecture is to limit a r-olun~e fro111 
the non-architectural extent of open space. so that nithin i t  nlan 
ma!- derrelop his lit-ing actir-ities undisturbed hy rt-eather 
inc>len~ency's. The unique feature which clisting~ishe architee- 
ture fi.on1 otherplastic arts is preciselj- this dealing n-it11 internal 
hollow space."" 

-Candela 
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reinforcetl it possesses the ability to resist substantial tensile 
stresses. Candela ackno~vledged that combined. these qualities 
emulated the characteristics of natural shells. He also understood 
that tlie material was subject to nlany chance variables and so in 
order to control them. his esperinients had to he full-size. Thus 
each project was an experiment ~vliere. upon completion, he inter- 
preted and generalized the data a i d  then utilized it to inform the 
nest test. One onl!- has to look at one of his later works to see the 
results of this ever-~cidening research. 

The restaurant. Los Manantiales at Xochilmilco (1958). sen-es as a 
prime example. Completetl t~veiitj- years after his initial test shell. 
Candela consideretl it the culiilinatioil of his research. A 1 112" 
thin coiltiiluous surface undulating in the shape of a lotus flolrer 
and spanning 150 feet. Los Manantiales stands free of the cumher- 
some details that marked his early works. It is edge-free: marred I,!- 
no rim beams or stiffening ribs. It is all that a shell should be: thin. 
taut. conti~luous. graceful. and light. 

Subinitting the winning enti? in a competition. Candela's second 
commission was La Iglesia tle la 1-irgen Milagrosa (1954). This 
commission, granted because it ~vould he economical to constmct. 
became much nlore than an efficient structure. Building oil the 
technological kno~vledge he had acquired from his test shells and 
the Pavilion. Candela added another variable to his experiment: 
spirit. Here the h>-perholic paraboloiciic sl~ells. clustered like a 
flock of origaini birds. designate the ecclesiastical program. Along 
the ini~lor axis. they distinguish the nave from the aisles. Along the 
inajor axis, their crimped joints ascend towards the altar establish- 
ing monumentality. This delineation of spaces conlbined with tlie 
reflection of the stainetl glass along the ribbed form~vork surface 
and the contorted sleiltler columns that pin this church. alnlost 
pure roof. to the ground exhibits Candela's ability to combine struc- 
ture with poetic expression. As a building. La Iirgen hlilagrosa 
can be seen one of the most successful illotlerll spaces to capture 
the gothic spirit. For Cantlela. his Supposecl Arbitrary Original 
that shells can provide cover comhinecl wit11 his professional du- 
ties to delineate hollo~r space resulted in an individualistic archi- 
tectural statement. 

"This i l lquic~ has ner er been rnore pertinent than non n hen a 
~11onolithic n~aterial n-hich call be cast in an! tlesired for111 has 
become of c o n ~ n ~ o ~ ~  use in huil(1ing. Reinforced collcrete is not 
only r-en- akin to the stuff ofnatural shells, but it had er-ell the 
adr-antage of being able to rrithstand substantial stresses. These 
properties of continuit!- and tensile strength of reinforced con- 
creteplace before us a unique opportunit~- to emulate the clistinc- 
tir-e econor~l.~ ofn~aterial ofnatural nlethods of enclosing space. " 
6 -Candela 

.As stated in the rules of the experimental alethod. besides the 
supposed arbitran- original (for Candela. the shell) and the ac- 
quired kno~vledge (architectural etlucation and research). one nlust 
also have the nleans ~r i th  which to esecute the experiment. For 
Candela. concrete providetl the means of esecution. It is a 1110110- 
lithic fluid material able to capture anj- imagined forin and when 

".:Yoic- I am askecl to do other things about rc-hich I don't kllon- 
an!-thi~~g. I a111 being asked to cor-er I-en- large areas hecause 
it is said. 'This nlan does beautiful snlall shells': so the!- ask lne 
to build a 500 ft. shell. Of course I can't clo it. I har-e to 11egh1 
to think again and this is a terrilde problem because think- 
ing i b  one of the n~ost  painful tasks that one can have. It is 
incredible the a111ount of work that people do ill order to a r.oid 
tlli~~king. " ' -Candela 

Seeing Los hlanantiales as the proof of his Supposed Arbitrar). 
Original. Candela used the results to conlplete just a few inore 
concrete shells. For him. the capabilities of the hyperbolic 
paraboloidic coilcrete shell had been esliausted. He did not stop 
experimenting. holvever. reluctant though he was. In 1963. he  
collaborated ~vitli Enrique Tanlborrel and Antonio Peyri to design 
and construct the Olympic Stadium (1968) for the hlesico City 
Ol!-mpics. Conlposed of copper plates, steel structure, and con- 
crete st~uts.  this 500' span geodesic dome represented a new phase 
of experimentation. To adapt to the new circumstances Candela 
utilized the kno~vledge acquired from proving his initial hl-potli- 
esis and enhanced it. For Candela. within the familiarity of an>-one's 
existing realm. new ideas could he supposed and then suhstanti- 



ated. One could argue that the espansion of our realm has out- 
paced the espansion of our familiarity. In our struggle to grasp the 
paraiileters of our ilev esistence, a reliance 011 certain tangible 
standards has hegun to helie our progressix-e hypothesis. 

.'0i1 the other hailcl. ill tiines of pleilty there is a tel~tleilc!- ton-ard 
i l ~ e i ~ t a l  slothfi~h~ess. A& har~e  alreacly e r~er:r- c~oi~ceir~~zlrlr kind of 
inaterial. and  their properties are co i~ t i i lua l l~  in~pror-iiig. Elr-  
should n-e trouhle to look for uen- fon11s or n-err!- about desigl] 
11-he11 i t  is PO I I I U C ~  easier to deillaild just a little inore resistalice 
of a certain i~laterial. " " 

-Candela 

It can he said that Candela tlitl not trouhle to look for new for i~~s .  
Tlie fornls he l ~ e g a n  ~vi th  originated fio111 one geilus (nature) and 
then he placed them in another (architecture). It is onl!- in their 
assimilation that the!- evolve into son~ething other: the other. a 
result of his esperiment. his deillalitl for just a little bit illore from a 
material comhined with applied imagination and kno~vledge. Tech- 
nolog!- advances in the past 20 \-ears have expanded espo~lentiall!- 
tlze origins of the Supposed L4rbitraiv Original. Revolutionai?- hy- 
potheses occup>- our two-dimensional and three-diii~ensional vir- 
tual worlds. I11 comparison. Candela's seeills childish. Shells make 
space. At the time. however. it too was considered revolutiona17-. 
He had to experiment I\-ith iiiakii~g to sul~stantiate his Supposed 
A4rhitran- Original. The esperiments seived to prove his point. 
Imagiae if tlze coi~temporar!- origins. iatents. and fornis also esperi- 
nlented with iie~t- nlethods and materials. Together. the!-  could 
assure the achievement of a determined ant1 desired arcl~itectural 
espression. 

"Quotiiig t l 1 ~  older dphorism 'Fuilctioi~ creates the organ' (rr-hich 
curiouslj- ellough liil~ks the i\-orcl> that ilalne 60th ootstai~clii~g 
trelltls of the illoderil inor-en~ei~t) a rc-ell E;~IOI\-II postulate offuilc- 
tioilalisi~l states that 'For111 follorr- fuilctioii '. But architecture is 
i ~ o t  i~ lade  nit11 narcls. a i d  in the pr;~ctic,al a p l ~ l i c o t i o ~ ~  of hot11 
seilte11ce.s it is  ofteii forgottei~ that thr creatioi~ of iler1-for1l1,i f ail 
o i 1 1 ~  take place h ~ -  ilieai1s of structure. '" 

-Candela 

In the age of computers. architects Suppose .4rhitrarT\- Originals 
co~~tinuousl>-. As ]I!-pothesis ho~vex-er. the!- often seem to he  con- 
jectures concerned mostlj- wit11 testing origins ant1 form and not 
~ \ - i th  testing the physical. This is sul~stantiatetl I)!- their rclegatioil 
to virtual realit!. or if they tlo in fact get built. the use of the esistilig 
construction and materials kits belies the ]I!-pothesis. If the proofs 
of Supposed -Arbitran Origiilals are the structures we make. the 
making too n ~ u s t  be guided hj- the supposition. To tlesign and 
huild need not he  separate in our profession. For evell- imaginetl 
n e v  environment Tve must also imagine h o ~ r  it comes to h i t i o n .  R e  
must question h o ~ r  we make structures the sanie \\-a\- \ire question 
origin and intent. Felis Candela T\-as an architect. H e  had a11 idea 
and he \\-anted to build it. To do so he experimented through mak- 
ing to acquire the kiio~vledge to prove liis Supposed Arbitrai?. Origi- 
nal. 

'Ilfa rebel n-as ahle to produce such beautiful a i d  s o u ~ l d  struc- 
tures there coulcl be  i ~ o t h i i ~ g  r ~ r o i ~ g  rr-it11 b e c o n ~ i i ~ g  a rebel 111) - 
self: "lo -Candela 

HYPOTHESIS 

-4s our access to iiifonnation hecomes hyper-access. the huilding 
professio~is could he 011 the verge of'a coilstiuction renaissance. As 
the creators of boundaries. the protectors from the outside. we are 
responsible for constructing shelter. In order to transform. reform. 
and imagine ne\r eilr-ironmeiits. 11-e must h e  able to Suppose an 
Arbitran- Original and b e  \rilling to experiment for its Proof. 

R'hat are the co11temporai~- parameters of pro1 ing the Supposed 
Arhitrar! Original? 

Does fear of failure (the premise of e\perimeiltation) prohihlt the 
questiolliilg of coiistructioll illaterials and methods? 

Call 11-e teach future generations to utilize the scientific method of 
discover\-? 

HOT\ do ~t e gather support for experimentation froin our peer profes- 
sions and industries? 
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