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1. ABST RACT

Ceramics in their di(faellt sizes awl characteristics provide a wide rallge of possibilities
regardillg their applications as wall cladding awl f100rillg both ill interiors and exteriors.

Despite the tcchnicnl oualitic» of the product, whose lise CIIa/J/es rcsoluing diffcren! service
situations, ill Ollr geographic ellvirollmellt we hardly find 1lI1y ceramic tilhlgs outside II,e
conocntional applicntions of bathrooms, kitchens and f1oo rillg.

This report seeks to id<'ll lify some of the m lSOllS why this nui tcrial, which is widely
manujacturcd il l Castellon finds sCtlrce lise as cladding ill exteriors.

2. INTRODUCTION

Since it wa s first used as fired clay, ceramics has undergon e an important evolu tion
un til reaching the wide ra nge of prod ucts tha t the indust ry offers us at the presen t time.

O n ana lysing any of the catalogues of ceramic prod ucts to be found in the market ,
the great variety o f existing prod uc ts in the marketplace becomes evi dent. The se p roducts
offer us many poss ibilities w ith regard to sizes an d cha rac teristic, suggesting a broad
ra nge of ap plica tions as floor and wa ll tilings, in inter ior s as exterio rs.

However a simple visit to the tow ns in our su rround ing lead s to qu ite a differen t
conclus ion, d iffer ing from th at in o ther countries . Most ceram ic tile a pplica tions focus on
ba throoms and kitchens, as cladding or floor ing, in some cases together w ith some other
spec ific applica tions as cove ring s in domains w ith special uses, and in some facade
d ecora tions.

Its use as facad e mater ial with de cora tive fu nctions in past eras has now been taken
over by appli cations in floor and wall filings, basica lly in interior design. Use on facades
has been re legated to some isolated elements of a decorative nature.
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Wit h a view to a na lysi ng the reasons for these cha nges, a brief h is to rica l
introduc tion is p rese nted to set out the d ifferent uses tha t ha ve arisen throughout history.
It sim ila rly see ms interesti ng to briefly review the p rod ucts that the industry offers us, as
we ll as the cu rrent s tate of arc hi tec tu ra l cera mics and the ir applica tions . Lastly, by
ana lys ing the causes th at condition ceramic use and mak ing a compara tive study with
other clad d ing materials, it is a tte mpted to identify the reasons that have led to the cu rrent
situa tion .

3. CE RAM IC USE: HISTORY A. D GEOGRAPHY

The evolu tion of ceramics goes back to the year 4000 B.C. in Egyp t; however cera mic
tiles were used for the first time as mural decora tions around 2700 B.c. in the tombs of the
Egyptian Pharaohs.

The Ma rdu k Dragon in Mesopotamia, da ting
back to the ye ar 604 H.C., is the ex terio r oldest ter ra
co tta facing th at is s till conse rved.

The sp read of ceramics is due to the diffusion
o f Arabia n architecture, w h ich uses ce ra m ic
materi als as vertica l claddi ng and fl ooring. O ne of
the mom ents of g rea tes t splendour were the tilin gs
of the Naza ri palaces wi th cera mic d adoes and
flooring.

Th is preferen ce of Islam ic architectu re for
ceram ic tilings led to its spread throughout the
areas of Islamic influe nce, includi ng g rea t pa rt of
Europe and As ia.

After a slow decline of arc hitec tural ceramics,
wit h the rise o f ind ustria l processes, in the XIXth
century the lise of ceramics as a mat erial for
cladding inte riors and ex teriors ap pea red ag ain. Its
cul minating moment was reached wi th modern is t
arc hitect u re of the end of the XIXth and beginn ing
of the XXth century.

Thus, after the famous j olla mosa ics, one of
the moments o f highest sp lendour is found in
mod e rnist architec tu re, whe re ceramics were used
fo r internal as well as ex terior clad di ngs, exploiting
the material's vast chroma tic possibiliti es.

Th is use, based on geomet ric combinations of
plain tiles or decorated tiles, has found in Ga ud f
and in those continu ing his work, one of the most
singular represen tati ves of the lI SC of tessera e in
forming the so-called " trcncad is" (compositions
usin g till.' fragments).
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Afte r th is period of sp lend our, a new decl ine se t
in, limiting ce ra m ic uses in ex te riors to skirtings or on
g round floors, with aes thetica lly not ve ry in te res ting
products from our point of vie w. Similarly, the only
persi sting u se o f tr aditional a rch itectu re is in
cladd ing the unde rsides o f ju tting balcon ies.

With th e technolog ical im prove ments th a t have
a llo wed m aking h igher performi ng products, tile
uses have sw itched from vertical til ings in ex te rio rs
to int e rior and ex te rio r flooring, w ith sa tisfacto ry
results for heavy-d u ty uses. Their traditional uses as
d ecorative clements on facades hav e s ince become
min im al.

Thus, accord ing to R. P. Gold be rg "toitli regard to
modem llll ildillg [aauic», ceramic tiles IIave lind limited
dccoratiuc lIS<' till 11011', due to tile rather IIlIsa/isfactory
resII It s of past installations". It will be a tte mpted to
ana lyse thi s ci rcu mstance below, trying to p rov id e an
expla na tio n for the cu rrent situa tion .

4. CUR RENT STATE OF CE RA M IC USE

Fig. 3 : Moda llist architecture. Casli dt'
les C(!{tm.lft·s.1912. Plaza tit' la

lndcpcndcncia. Castdh'm .

Contra ry to w hat happened a t other hist ori cal moment s, if we sto p a momen t to
observe our cities a t the presen t time, we w ill no tice a t once th at cera m ic uses a re
re lega ted to bat h room and kitchen tilings together with floorings, th eir usc in ex te riors
be ing almost non-exist ent. Th is circu msta nce m igh t be of so me concern , eve n m ore so in
a geographic environment considered as o ne of the maj or p roducers of ce ra m ic floor and
wa ll tiles .

In o ther geographic co ntexts ho wever, different
a p p lica tio ns ca n be found from th ose we a re
accusto med to, such as ou ts ide c1ad d ings o n
build ings of grea t height. This is th e case of th e post
modern a rch itec tu re of so me North Am erican,
Brazi lian o r So u theast Asian cities, and even in so me
towns in th e north of Europe.

If we ana lyse trade publicati ons in a rch itecture
co ns idered as reference points for cur ren t trends,
ce ra m ic usage is found to be quite mino r, ceram ics
be ing used just in a few works as facin g m at eri a l,
usually remaining a domest ic m at eri al th at hardly
appears in journa ls o n a rch itec tu re, thoug h it does in
in te rior des ign magazines.

Th u s, s ince the mag nifi cen t use m ad e by Gaud !
o r the m odernist a rchi tects of th e turn of the XXth
cen tu ry of th ese ce ra m ic mat eria ls, little prog ress has
been made. Th e re have only been a few iso lat ed
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attempts such as Wald en 7 or the Urqu inaona Tower, in some cases successfu lly but in
othe rs, with important failu res. .

5. RANG E OF PRODUCTS AND INSTALLATION TECHN IQUES

Cons idering the di fferent standard s, guides or ma nuals that typi fy and classify
ceram ic products, a t the present time we ca n find a great va riety of materials. O f these, in
the field of ceram ic floor an d wa ll tiles, th e followi ng are to be noted : porous wa ll tiles,
stone ware floo ring, porcelain tile, rus tic stone wa re, and terra cotta tiles .

Their cha rac teristics are ve ry different, both with regard to their aesthe tic
appearance and to their technical properties. Therefore, eac h is suited for a given
app lication and specific fixing techniques.

Similarly, ins talla tion techniqu es have evolved rema rkably from traditional thick
bed mortar fixing to thin bed fixing with different types of ad hesives, and the possibl e use
of dry fas tening systems .

Thick bed fixing Cement mortars.
"Bastard" mortars.

Th in bed fixing Cernentitious adhesives.
Dispersion adhes ives.
Reaction resin adhesives.

Dry fixing Mechani cal fastening systems with special
pieces.

Obviouslv the use of the d ifferent m aterials, as well as the characte ristics of the
background onto which the tiling is to be installed , w ill cond ition the use of one ad hesive
system or another, or of mechanical fastening.

It see ms logical to think that any covering that we wish to solve with a ceram ic finish
will have its su itable ma teria l, an d its appropria te installati on technique. Therefore,
technology w ill be abl e to provide an answe r to the problems that are po sed in the
differen t applicati ons of cera mic materia ls.

6. CAUSES THAT CONDITION CERAM IC US E

In attempting to seek the reasons for th is sca rce use of cera mic materi a ls, we wi ll
need to ana lyse the factors that cou ld cause or lead to thi s tenden cy.

Lack of kn owled ge o f the p roducts th at the ceramic industry offers cou ld be on e o f
the cau ses of its sca rce use.

Ana logo usly, other reasons could be technical deficien cies of the material or of the
ins tallat ion systems together w ith the di fficulty of execu ting these tilin gs, and the
shortage of skilled tile fixers.
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Lastly, another reasons for suc h minor use cou ld be the aesthe tic fin ish and a sca rce
socia l acce ptance as facade clad d ing materi al, lin ked in recent times w ith tile use in low
class hou sing.

Othe rwi se, eco nomic facto rs might also tip the sca les in favour of o ther less
expensive materials than p roper ly installed ceram ics.

KNOWLEDGE OF TH E PRODUCT

The recen t elabora tion and popularisati on of the Tile Installation Project, and the
Ceramic Tile Guide, together wi th o ther manuals and guides have contrib uted notabl y to
the knowled ge of the characterist ics of the ceramic p roducts a t present on the market.

Their characteris tics are very d ifferent as regard s the ir aesthetic appeara nce and
their technical proper ties. Thus each is su ited for certain applications and specific
install a tion techn iqu es .

Moreo ver, the frequent trade fairs of the cera mic sector, CEVISAMA in the case of
Valencia, are a su itable stage for the presenta tion of new products.

For these reasons in the ceramic sec to r tile fixers, specifiers and users have m an y
so urces of in formation for kn owl edge of the di fferent materials. And th is is providing a
better understanding of the di fferent ceramic p roducts for technicians di rectly involved in
specification an d insta llat ion , as well as for archit ec ts and technical building d irectors.

However th is is not the case with tile fixing systems , on which information is also
available, bu t which in some cases is fou nd to be insu fficient given the complexity of
using certain materials that respond to hidd en formu lations, which only the p roducer
knows, an d regarding which only virt ue s are highligh ted. For th is reason, in these cases
we inevitabl y need to tru st the good advice o f the p roduct' s producer or su pplie r.

As has al ready been ind icat ed previously, the selection of ceramic materia ls wi ll
depend on the demands of a given service situation, and this mater ial, togethe r with the
characteristics of the background onto which it is to be installed, wi ll con d ition the
selection of the adhesive or mechanical tile fas tening system.

However, the installation syst em or the su itable ad hesive is always considered a
secondary d ecision, it be ing the ceramic material tha t predominates, since this w ill appear
as the finis h.

TECH NICAL DEFICIENCIES AND INSTALLATIO N DIFFl CUr.:ry

Linked with the above, the di fficulties in specifying fixing materials leads us to one
of the most significant problems, the d ifficulty of tile insta llation and lack of knowledge
regarding the app ro pria te techniques for correct ap plica tion .

It see ms clear tha t the ceram ic prod uc t as well as the group of adhesive materials or
mechanical fastening systems do not have a ny technical deficiencies w he n it comes to
solving any service situa tions in which a tiling or ceramic fl ooring is to be installed, in
interio rs and in ex te rio rs.
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The di fficult y lies in find ing the right material and its appropriat e installati on . In
each case there will be so me su itable materials and other unsui tabl e ones, which if used
can cause tiling failure.

The fixing technique will be ev en more im po rtant. Good materi al incorrectly
installed inevi tab ly produces bad tiling. In this sense, factors suc h as the compos itiona l
breakdown of the facade, pla nnin g of expansion joint s and their th ickness, se pa ration
betw een tiles or the th ickness of the ad hesive material w ill be of special interest. These
shou ld allow compatibi lity of movement betw een the background and the ti ling : thermal
expans ion, structur al deformation, rheological deforma tion, etc.

The g reatest complex ity and the biggest res ponsibility as rega rds this problem lies
in the se lection of the adhesive materi al and the fixing techniqu e. An inad equate election
of the material can lead to tiling failure, but an incorrect fixing system es pecially in high
rise facades inevit ably leads to failure or detachment of the ceramic tiles and therefore not
only to tiling failure but to a problem of sa fety for pa sse rs-by.

Though the fixing system is of vital importance, it is one of the least known aspects
of ceramics, and hardly recogni sable after the tiling has been installed.

By way of note, the substanti al difference may be highl ighted between fixing small
size tiles, which can be installed perfectly well with an adhesiv e, and large-size tiles,
where the use of mechanical anchoring sys tems sh ould be considered, obviou sly
req u iring ce ramic materials tha t allow thi s type of fastening.

Furthermo re, the lack of a tra d ition in the tile fixer trad e with knowledge of the
specifics of using ce ramics in facades could be an other of the factors that have cond itioned
its scarce use. That tradition, wh ich has already been lost, had so lved the fixing of sma ll
size pieces, bu t not of large sizes.

AESTHET IC RESULT

" It had a grea t mrie ty of cotours and replaced the coloured II/ llr/JIes used by the orien tal
peoples to embellish their houses", (Ibn Sa.ld , before 1240-41)

Reading this quo te, one cou ld reflect on the exce llen t aesthe tic qualities of ceram ics,
ho wever, though at the present time there is a wide ran ge of products, these, together with
the appea rance of the finished tiling. d o not respond to cu rren t arch itectural tendencies.

A na lys ing cu rren t building facade finishes we can find a g rea t varie ty of
possibilities, from conti nuo us facings to facades made up of large prefabricated pa nels.

In continuous facings we can highlight the concrete finish es, single-la ye r mortars or
mortar renders wi th paint finis hes. Some finishes are built up of small-sized items such as
fair-face brick and some cera m ic tilings can also be considered forma lly as continuo us
clad di ngs.
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Fig. 6: Continuous fncodc of[air- f ace
brickwork . G IIl/III 't'r of COlll IlU'rc('.

Castelh'm. 1992.

Fig. 7: Mixedfacade of ceramic alld
stone d addillg . ASCER lm ilding.

Caste/Mil. 1995.

Fig. 8: Facade of large prcfobricatrd
panels. IMP/VA lIll i /di ng. Castellon.

1995.

At the o ther ex treme there are the large-size pa nels of plast ic, metal o r wood,
appearing as such, w ith the d ifferent element s being per fectly visible eve n from grea t
d istances.

Th ese large-size claddings requi re mod ula ting all the items to avoid needing to use
trims or cu tting up p ieces of a sing le size.

Between these two extremes, w e find a series of clad d ings built up of pieces o f
int ermediate sizes, w hich freq uent ly present conce ptual problems for understan ding
them as continuous or discontinuous coverings.

The faca des mad e wi th cera mic tiles need to follow a modulation, and in tu rn also
exh ibit the diffi cu lty of being conce ived as a continuous or d iscontinuous covering, since
the p ieces are frequen tly too large to consider them a continuous facing and too small to
consider them as panels w ith an identit y of their own. Evident ly th is circumstance wi ll
depend on the tile sizes used, which range from wa ll tiles measuring l OxlO, to large
porcelain tiles w ith l cm grout joint s.

In the design of a facad e or flooring, technical
demands d ue to a concrete service situa tion and formal or
aesthet ic deman ds both play a ro le in permitting the use
of differen t coverings.

On the othe r ha nd, their use in past decad es for
clad d ing the facad es of low class housing, w ith aesthetic
resul ts that we now find rather inap propriate, has led to
them being considered socially as low prestige materials.
Ceramics have only been used as a noble mate ria l in a few
lip-ma rket houses, but gene ra lly in small sizes wi th
decorati ve fun ctions, at the present tim e involvin g high
labour cos ts.

7. COMPARATIVE
MATERIALS

STUDY W ITH OTHE R

Fig. 9: Facade clad with ceramic tiles.
House 111 Salll Mateu. Castellon.
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Fig. 10: Facade of porcelain Iih-. £1
Pilig. Valencia .

From thi s sta rting po int , a study can be undertaken of the different alternati ves in
order to cho ose an appropriate materi al and system.

In this sense, we can es tablish some ge ne ra l classifications of facade coverings, suc h
as : continuous or di scontinuous, natural or artificial, claddings or bri ckwork, or even the
implications that cladding failure can have.

CONTINUOUS OR DISCO NTINUO US TILINGS

The firs t classi ficat ion, already d iscussed previously, di stingu ish es bet ween
continuous and di scontinuou s. Of these, it sho u ld be noted that bo th cases res po nd to the
technical deman ds of a facing, bu t with certain
aes the tic co nstra in ts . Each imposes its own
co m positio na l laws: thus ceramics, as a
di scontinuou s eleme nt requires modulation of the
facing acco rd ing to the size used , es tablishing some
mo vement jo in ts and inevitabl e grou t join ts
be tween the pieces, which can hardly be hidden.

The refore when we th ink of a cera mic facing,
we sho u ld think of a cladding with discontinuities
and we sho u ld design the facing with these.

NATU RAL OR ARTIFICIAL CLA DDINGS

In contrast, the dist inction be tween natural
(stone) and artificial (cera m ic) cladd ings is rather
more cond itioned by social factors than by technical on es. Obviously, an artificial material
suc h as stone wa re performs mu ch bett er th an most stone materials used as facings,
however soc ially natural stone is considered a noble r or more prestigious cla dd ing .

It is ev iden tly necessa ry to ind icate cer tain exce ptions; the cera mic facad es of
modernist architecture of the wealthies t classes have a much greater prest ige than stone
coverings . The cos t is also mu ch higher, as a direct conseque nce of the grea t amou nt of
labour required . The following qu ote may be recalled here:

"Granite requires great work to ex tract it [rom the lIIoulltaill, great work to transport it to
its destination , work to give it its proper fO YII I, work to provide it toilh a pleasant appearmlce by
polishillg and bur nishing. Alld before a wall of polished granite, ou r heart will experience a
respectfu l heave . Because of the material? No, because of tile human Work." (Aldof Loos 1898)

Moreover, if we ana lyse the mo st not eworthy buildings in our cities, public
buildings or even th e offices of so me ceramic companies, it can be observed that in the
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search for g rea ter lux u ry, stone materia ls are so ug ht,
whe reas when modernity is desired , facad es with
ligh tw eight wooden or met al pa nels are so ug ht.

CLADDING OR BRICKWORK MATERIALS

Fig. 11: OJfiu lmit,ting faradt' clad with
natural stolll', l'lli"tt'd metal rands ,mil

gla::is.

Fig. 12: Offin' "uildinx!llclldl'u'i tll[air
!ilCl' lIrick1l'orkmIdceramic lill's..

With regard to fl ooring. it cou ld eq ua lly be
sta ted that depen ding on the int en ded use, the
se lected mate rial wi ll be eithe r one or another,
ranging from terrazzo to natural stone, via ceram ics.
In ge ne ral terms, stone and fund am en tally g ranite
will be installed in the bu ildings conside red most luxurious or havin g best tech nical
performance, while terrazzo will go into the most mod est bu ild ings and porcelain tile for
so me special ap plications.

The considera tion of brickwork materi a ls that
provide a finish or materials that are excl usively
cladd ing mate rials such as cera mic tiles is a lso
relevant, beca use of the ir cos t, as well as the ease of
installati on and minor risk of later problems.

Thus, we see that on comparing ceram ics w ith
othe r facade mat erials suc h as sto ne coverings,
sing le-layer mortars, fair-face brickwork, etc., in most
cases the cera m ic has more cond itioning factors, w ith
a similar perfor man ce.

CONSEQUENCES 01' CLADDING I'AILURE

Cladd ing failure, either becau se of the ma teri al or becau se of the insta llat ion syste m,
will never be desirable. However for eac h of the facings we have previous ly dealt w ith,
th is will have d ifferent implica tions .

Th us, while in a continuo us facing suc h as render, s tucco or pa inti ng, the
consequences will only be of an aesthe tic nature, in a d iscontinuous facing, be it s tone or
ceram ic, the consequences can be m uch more se rious, becau se detachment of the p ieces
making up the clad di ng enta ils a risk for p ublic health .

In contrast, large size c1ad d ings do not have this problem, since they use mechanical
fasteni ng systems as is frequentl y the case wit h stone slabs. These p rovide greater safety
beca use a mu ch more profound ly studied, tested system is involved , w hich is transparent
in its working, than fixing with ad hesives.

7. CONCLUS IONS

Havin g ana lysed so me of the possible causes that hav e led to the proven fact of the
scarce use of cera mics for clad d ing or as fl ooring in exteriors, we ca n ind icate the reasons
tha t seem most likely:

1'. Gil - 31



mQUAU~2002 CASTELLa l'\ (SPAI N)

• Ceramic materials, as well as the mortars, ad hes ives or dry installation system s
present no techni cal problem s; the difficulty lies in the se lection of the system and in
its installati on .

• There is a lack of knowled ge of the install ation sys tems and a shortage of skilled
wor kers for installin g ceramic tilings on facades.

• The consequences are very serious in the event of cladd ing failure, and this is
therefore an important responsibility for the techni cian s, wh ich canno t be acce p ted
In every casco

• Socially ceramic tile is not one of the favourite materials for cover ing facad es; it is
under valu ed becau se of aes the tically unfortunate applications.

• The sizes that arc frequentl y used, becau se of their dimen sion s, bring with them
many cond itioning factors in facad e design .

• The high labour cost cond itions the use of sma ll-size pieces.

Thus, some of the possible ac tions aimed at promoting ceramics in these speci fic
uses could be as follows:

• Dissemination amongst techni cians and tile fi xers o f fixing techniques and of the
characte ristics of ad hes ive materials.

• The design of sm all-size tiles for fixing on facades by mean s of ad hes ives, and of
other larger size ones for fastening by mechanical systems .

• The promotion of ceramic applications in public buildi ngs and in the representati ve
cons truc tions of the ceramic sector, rewarding good techni cal and aesthetic results.
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