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011 reoictoing t11~ maill ceramic tileapplications, all ouenneui is givcll of the limitations arId
possibilities of cerantic coverings ill current building construction, both with a high technological
content and based all contentional construction methods. The former affords real market
opportunities, ~sp~cially ill facades ami non-residential floorillg. The latter requires eitherpursuing
quality ill direct adhesion tile installation or addressing prefabrication.

The ceramic tile industrial sector should implement a deep tra nsformation of its commercial
structures with a view to adaptillg to industrialised construction. The offer of ceramic systems will
need to break Ilew gro l/ Ild amonget altcrnatite materials designed for the same purpose, which
compete ill price alld sl/pply/illstalla tioll logis tics.
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1 - INT RODUCTION

At least in the first world, the industriali sati on of the build ing process is
characterised by a series of tendencies, whi ch in one way or anothe r affect ceramic tiles.
In cutting-edge building construc tion, objectives have been wholly adopted that prioritise
functional, ene rgy and env ironmental requirements, as well as low cost maint en an ce.
The refore systems, cons tructive models and suitable material s are adopted to meet these
objectives . We refer to cons truc tion with a high techn ological content, in which
prefabricati on and specialisa tion in techniques and materi als dominate the entire
construction pro cess, from planning to finishes. In this area, wh ich still very minor at least
with regard to resid ential architecture, any conside rat ion of ceram ic cove rings is eithe r the
result of a direct intervention by the supplying industry or due to a coincide nce, owing to
functiona lity or compatibility of materials.

In conventional bui lding construc tion, by wh ich is understood the most Widespread
type of construction found, accord ing to construc tive models of the mid XXth cen tury,
where practically all ceramic tile production goes, factors are also converging that are not
precisely favourable to achieving qu ality finishes with cera mic tiles. These include: d rastic
reduction in delivery times of finishes, excessive subcontracting wi th lack of professional
skill in execu ting finishes, incorporation of materials (especially in partitions and
enclosure s) incompa tible wit h traditional ceramic tile fixing with cement mort ar, and
absence of qu ality standards on tile installati on technology. This situa tion is also sha red
by most of the major ceramic tile consuming countries (Table 1).

In both typ es of cons truction we can detect clear constraints on the expa nsion of the
ceramic tiles, solely overcome in the last two decad es owing to coincid ing period s of
gro wth in bu ild ing activity and penetrat ion in to foreign markets. This positive evolut ion
of production (Table 2), eve n with spectacular advances in some years, together with the
start of ceramic tile production in countries that had hardly been present in the markets,
is anothe r source of concern in the current period of un certa inty.

Top T EN TII.E CONSl!~IINc; C OUNT RIES

Countrv PO(lIIla tion Consumption (\)
Spain 39,200,000 7.00
Portugal 9,900,000 6.45
Italy 56,900,000 5.53
Taiwan 22,000,000 4.70
Greece 10,700,000 3.31
Czech Rep. 10,300,000 2.82
U. A. Emirates 2,300 ,000 2.70
Malaysia 21,000,000 2.33
Brazil 170,000,000 2.26
Franee 59,900,000 2.20
O TII ER CO UNTR IES: Germany 2.2;USA 0.68
( 1) Co nsumption in mZper inhabit ant/annum
SOURCE: Andere per Ceramiche. Vilm y Mon tanari . Edi tion 2000

Table 1.
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E\'lll.IiTIO:" OFWORLO PROlllTTlO:\ 1:\TIlE PERIOIl19MO-20UO
Production I'roduction

Year in m' /da\" .Yo ( 1) Year in m' /da\- % ( I)

1980 2.877,000 1991 6.370.000 -11.64
1981 3.154.000 9.63 1992 6.861.000 7.71
1982 3.224,000 2.22 1993 8.311.000 21.13
1983 3,402,000 5.52 1994 9.362 .000 12.65
1984 3.597,000 5.73 1995 10,491.000 12.06
1985 4.078 .000 13.37 1996 11 .440.000 9.05
1986 4.210.000 3.24 1997 12.296,000 7.48
1987 5.058.000 20.14 1998 12.963,000 5.42
1988 5.879.000 16.23 1999 13.270,000 2.37
1989 6,456.000 9.81 2000 14,090,000 6.1 8
1990 7.210.000 11.68

( I ) Increase relative to the foregoing year
SOURCE: Andare per Ceramiche . Vilmy Montanari. Edition 2000

TaMel.

In the manufacturi ng sector we are not only witnessing a rise in prod uction capacity
and prod uction, but it is also to be noted that worldwide, the technology process is shared
between the top producers, eve n for the products with the grea tes t commercial
repercussions (Tab le 3). If manufacturing technology ceases to be a clea r compe titive
facto r, production cos t will d iscriminates be tween so me countries, especially as rega rds
manpower cos ts. Though a clear need remains for investigation, development and
inn ova tion in processes and p roducts, the compe titiveness of the cera mic ind ustry is
moving sharply toward non-technological intangibles.

When Cersaie'2001 was held, Sassi and other leaders of the Italian ceramic sec tor
insisted on the necessi ty of reac hing all the players involved in ceramic tiles, focus ing
innovation on the search for new applications as well as on assuring ins tallation qua lity,
with new communication modes and com mercial strategies that inclu de after-sales
serv ice!",

Possibly excessive production, worldwide eco no mic uncertainty and the evolution
of the construction sector, at least in the first wo rld , set the fra mework for an investiga tion
project tha t seeks to shed light on the future of ceramic tiles, an d whose first a pproach is
for me d by the con ten t of this report.

2 - CU RRENT HABI TAT AND COVERING M ATERIALS

It is necessa ry first to ad d ress the duali ty already ma nifested between high-tech
arch itec tu re and conve ntional construction. In ou r country, th e forme r is lim ited almost
exclusive ly to sing u lar p rojects, mostly contrac ted by the Admi nistrat ion; in the latter,
almos t 300 million square meters of ceramic tiles go into new bui ld ings and renova tion .
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Top Tn Til t" PROUl CI'G COCYfRl ES.. ..
Annual PROIJCCTIlI' RV PROCESSES A'U PROUC CTS

Produc- oroduction
tio n m~x Single fire Tw ice fire Porcelain tile Terra cotta Clin ker Mosa ic

Coun trv m!/da . 1(f (H 0/.0) mvdav o/Dt , mv dav % mvdav I % mvdav '% m' lday 'Y. m-",. 'Y.
ltal} 1.1~~1lO ')MSI IDS 1,413.800 65.38 2S2..tOO 9.85 ·I3 U OO .... 3-I.2l«l 159 29,110O 1.311 ' .000 Q("
Spo. 1.962.'60 6047.60" 1417 l,lJ01,OOO RUllI I72.MO .... 91.-'00 <05• 32.860 1.67 'U~ 2." - 000
P. Rqt_C1uIllI 1>&1.500 508.695 11.13 8119JOO 5H.9 240.0SO IH7 363.600 2J.S\! I."" e.u - 000 - 0.00...." 1.!oO!l.900 .\97.',07 1O~ 1. 1'M,700 19.111 2SJ.JOO 16.79 u.s00 1.49 11.900 0.79 15,000 O,Q9 "_~ 07<)
T";<r sn.600 190.608 4 11 370,000 .. .. m ..1ol((l 2'1,74 .' S, lCOll ' .20 - 0.00 - 0.00 .. 000
\lU IOO "7"JI~ ISUdS 3 43 "'.000 85.45 ".300 10.81 ' .000 0.42 7,000 1.47 ' .000 Ut> ~"O O_S~

''''''' ]72."00 122,1192 '''' 111 1.650 -111 .711 lNl .9S0 .n.22 2S•.wo 6.112 ' .200 0.32 700 0.19 L'" 0 ,67
USA NI .6~ %..:! .lS 211 201.450 71.13 13.900 0 7 ~~ Hil 17,400 PH 211 .HO ' n '-''' 00'
Indoania 2M.400 9),852 2_~ ' .....soc "''' sz.soo 111.00 30.'" lO.n - 0.00 4.500 1.58 .. 000
("_n~' 21lO. 1~ 92•..150 2.02 101.750 36.3 2 " ,110O ra.u IQ3m ... .'" on 9Q.I~ l~W ;j,.~ ) OJ

OTH ER COlr.'oTRIES PRODCC~G O VER 10;' OF WORI.O TILE PRODUCTTOS: ' ' DaoI)~IOCI . HO

ll'I Pm:~ rcbtl'~ 10world productam

,~ 255,000 ml:<by t I .SoI"'-) Mal.J.ysia; 222 . I 00 ar ,'~r 11.60". ) '.... 202,000 « '&1) 11-46".)
LJ. Perc~ rd llll\'e 10VIIalprodllClioll

n..,,,", 20&6.100ur:dI) t l _ '~) F_ 2 12.050 nr :d.y t I B <o.. , "'Jm>- 11l6.QOO nr:da)" t 1.3S· . )

""""" 2..12.:roonf!:<byt I . ' S~) El!}pt; 207.000 ar:dI) t I,. QO.. J Ru.... I S ~ .oIQO ~:doI) I I .l -1.~) :<.8 .: This producti on table is an estimation
Vicu..m: I3'.500 nt:da, ll .(l()'l . ) (e.g . Italy declared 63 1.8 '10'" m' in

SOURCl:: Andare f'l'r Ceramicbe. v ilrny Montanari. Edition 2000 2000) 12]

Tabid .

However in hig h-tech cons truc tion, factors converge wh ich in a few yea rs will
propitiate transfer of materials and technology toward conventiona l cons truction. Among
these factors, mediated by stability in the real estate market, will be social pressure, wh ich
wi th more information and cul ture w ill be dem an ding QUALITY and respect for the
environme nt in the biggest investment in the consume r 's life: hou sing. This will involve
quality, extended to en comp ass comfort and low use and maintenance costs, wi thout
forgetting the dem and for an eco-labe l on materials and processes, besides knowing their
service life.

The cons tan t reference to the technological habitat is therefore wa rranted as a
tende ncy that will transcend normal construction . Perhap s with grea ter progress than the
Interior design proposals coming from the intellec tua l elite or scenes staged in company
advertising, which are also d iscussed here.

For this we have chosen emblema tic spaces where ceramic tile was or could be
found .

2.1 - EN VELOPES AND ENCLOSURES

As a return to roots, architectural projection seeks a su itable skin for an eve r-mo re
agile and dyn amic body. Modern enclosures are conceived as self-bearing envelopes,
lightweight, multilayer an d assemb led by a dry method. Although there are precursors
from the mid XIXth cen tury, it was Rationalist Architecture which pursued those
objectives based on the availability of ma ter ials and the first civil engineering. The
Mod ern Movement mythisised geometric reason, seeking objectivity through a geometry
of right lines and abstraction, as well as the au tonomy an d emancipation of wha t is
natural. It was to be a process lasting decad es, in wh ich the ava ilability of materials an d
their ada ptat ion to construct ion technology would condition the project ion of the
envelope system as the lightest possible closure: small thickness, small we ight an d
mul tiple specialised layers sepa rated by a layer of air.

From the Citrohan ho use of Le Co rbus ier (J922) an d the fibrecem ent wall s filled
with pressed cork 6 cm thick, of Walter Gropius (Wcissenhof house, Stuttgart, 1927), to the
compet itive ma terialisati on of the lightweight facade in the last decades of the XXth
century, materials and constru ctive techn iques have been tried, yielding lightweight facade
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systeml)l, based on pr inciples of specialisation and the division of functions: the panel or
closing eleme nt, whi ch with the joint, determines the final appearance of the facade in its
main attribu tes (tension, lightness, orde r, colour, texture, etc.); the I/ lliOIl betlPeen elements,
between s tructure and au xiliary structu re, and between this and the pan els,
technologicall y resolving all the problems stemming from dynamic and static stress,
environme nta l conditions and, perhaps the most complex, the fit between two different
construc tion method ologies (structure and auxiliary structure); finally, the lightweigh t
au xiliary st ructure, as clem en t transm itting the stresses of the envelope to the resista nt,
bearing stru cture.

If the lightweight facad e is mad e with sin gle and multilayer metallic panel s, also
using new generation mate rials, the already expe rienced techn ology in auxi lia ry
struc tu res and uni on s is trans ferred to hea vy enclosures, with the purpose of taking
advantage of all the functional benefits, now usin g panels of natural stone, prefabrica ted
concrete elements an d othe r composi te materials seeking to ligh ten the enclos ure. In fact,
na tural stone cu tting and handling technology will also contribu te to this objective . The
stone indus try will supply large panels, even solving the limited resistan ce owing to lack
of th ickness by aluminium thre shing on the back or introducing reinforcing insid e the
piece. It is in this context that ceramic tile represents an option for the future .

In fact, since the 1980s differen t fastenin g systems and ceramic facad e sys tem
configurations have been tried , until reaching the cu rrent pa norama (Table 4).

5 ZYKON FZP (Fiscbcrcera m) System
Kl:I L System

6 KcrAion Hydro tect Quadro System
(Mi ROn BUCHTAL)

I 13\\ M Dubcl + Momagctcc bnik Gmblt
2 FIQUr Gres System
3 SACMI. SICOF. MK A!Ilon :no •.CIC . Systems
~ MI:CA, OFAS K A KR,\ r 5 -7 Sys tem
SOLI-teE: T A U CERAMIC" docu mentati on 141

Ce ramic Fa cades

• By direct adhesio n with cemcntitious

CERA~lIC TILE INSTAl.LATIOx IN
adhesives (Iloating and buttering) or

EX TERIORS
cement mort ar

• By mixed thin:.: : adhesion + clips

• By mechanical thine
;\ IEC IIA:-;ICAL FIXI:-; <; ;\ I Of)ES

, Visib le fastenings without auxiliary struct ure, Visible faste ning s with auxiliary structure

• All-glass and vitral l sys tems

• Vis ible per forat ion system <S:l'stcm ATK 100 A-fi1Jor) I

• Visible pro file sys tem (Sys tem ATK 1(6) I

• Visible clip system (for 4 tiles) (Sys tem ArK 100 KL) I

• Visible clip syste m (4 per tile) (.s:\,stem A TK 10] .l/i/l/ll') I, lI idden fastenings without aux iliary struct ure
Vario us syste ms adapted to nat ural stone by the edge

• Top and bottom fasten ing

• Side fastening, Hidden fastenings with aux iliary structure

• Side groovin g '

• Back grooving (4 oblique grooves per pieccj '

• Back grooving and profiles 5-7 '"

• Back-drilled perforat ion '

• Adhesi on t>
, . .

Table ~.
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As the ven tilated facade system with open joints is the most appropriate for the
fun ctional requiremen ts of current construc tion, especially in cold reg ions, where it is so
important to avoi d thermal bridges such as condensations in the enclosure, the ceramic
alterna tive as a panel materi al, with superior technical characte ristics to other alternative
materi als and with limitless formal possibilities, can have an assured fu ture if it takes
ad vantage of all its technologica l and com mercial potential. To be considered in this
respect:

,. Curre nt commercialisation of porcelain tile in large sizes, especially from 60 x 90
em an d 90 x 120 em sizes on, which enter into the modular play of pan elling.

,. Continuo us advances in the semi-d ry pressing process. We no longer speak of
optimised compaction for ma king products wi th 0.01% wa ter absorp tion and
bending streng th exceed ing 500 Kp / cm', bu t of double and tr iple cha rges, with
in-press monitored design, allow ing reproduction of the colour, texture and
relief. depth and heterogeneity of effects of the entire Min eral Kingdom. With the
added possibility o f green tile modulation (co-ord inated sizes) and combination
customised to order. By way of exa mple may be mentioned the promotion at
Ccrsaie'Dl of the Twill Press system, fru it of the collabora tion between Sacmi and
Cerd isa

--

EXt'cllti,m prou s'S of a ventilatedfacmic with polished and natural porcelain tile (DolphilJ and Coconut sail'S), undc tilt'
l"fECANOFAS KARRAT S· j ® system of auxiliary structure and hidden fastenil1g.

SOURCE: TAU CERAMIC documentation.

System of rear STooping to hold 4- stai"ks:!> steel clips J't'r piece.
SICOF SPIDER CLIP S~st<",

SOURCE: SICOF, S.R.L. catalogue ([OCC HI GROUP).

Systt'/U of bidden fils/millS by back-drilled
perfomuon. FISCHER ZYKON FZ Pfnst'·lIillg.

without expansion I'rt"Ssure.
SOURCE: FISCHERCERAM catalogue.



CASTEl l6N (SPAIN) QUALI 22JL.2002

Extrudedclinker tile at tire sen,iceof tilt' ~t'm j-ht'apy enoetopc.
Rear groOl'itls!or hidtlell!nsfcnillg with clips. AGROB BUCllTAL® KERATl,\lIN K3 system.

SOUI<CE: "f'rogramadi vrcdiu ionc. Ccmmtca pt'rgnntdi proxetti.
Ceramica Fa jaccitltt' ''catalogue. AGROB BUCHTAL. Ccrscie 2001.

:;.. The possibili ty of using hydraulic cu tting, w idespread in floor tiles and wa ll tile
trims, to enrich and di versify facades in rhythm and colour, while also
incorporating the curved line in the joints.

:;.. The potential involved in achieving the light envelope objective in a facad e, the
incorporation of compacting (or ra ther packing) tech nol ogies that allow making
sheets of 90 x 270 cm with 3 mm thickness (6 kg /m' weight ), with the added
property of a certain deformabilida d . We refer to proposals su ch as Sinterflcx' t,1
or Lapitech', together with the widely found Buchtal precursor KerAion. These
sheets, fixed on ligh twe ight panels that provid e eno ugh resistance to the pressu re
of the wind and are dil atometrically compatible, can atta in the essentia l
object ives of the ventila ted, ope n joint, lightweight facad e.

:;.. The necessity to incorpo rate technical market ing into the promotion al act ivity of
ceramic tiles for exteriors, even in comparison wi th competing ma terials in
panelling lightweight and heavy envelopes, also with materials for cladding
conventional enclosures.

:;.. Jointl y with the supply sectors of auxiliary structures and joini ng elements, the
ceramic industry should define, try ou t and promote the most appropriate
envelope systems for ceramic tile, even with fun ctio nal proposals (acous tic and
thermal insu lation) at the rear of the envelope.

With regard to the specifiers, the techn ological parameters of ceramic tile are the best
argu ment aga inst al ternative prod ucts for the sa me use. These are properties such as life
cycle (exceeding that of the bu ilding itself), beh aviour w ith fire, inalterabi lity on exposure
to light, air and water, inorganic and non-metallic eas ily recyclable nature, inert beh aviou r

1 Process paten ted by Syste m
2 Breton S.p.A. proces

r,GII · I5l:l
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and use as immobi liser of other recycled ma terials; eve n references to special properties
such as the self-cleaning capaci ty, by ph otocatalyt ic reaction, of some glazes that con ta in
TiO" are a lso sales arguments.

We ins ist on the need for active parti cipation of the cera mic industry in the
promotion of ceramic coverings in exteriors, in a twin approach, by offering competitive
construction solu tions for ceramic facade systems and by dissem inating their technological
su itability for tha t concrete applicatio n. We should like to contribute to this with a concise
reference to a full comparative study based on different cladding ma terials's': porcelain tile
with different finishes, marbl e, recrystalliscd limestone, granite, wood for exteriors,
laminated plastic, painted aluminium on intermediate rubber and concrete slabs for
exteriors. Table 5 lists the studied parameters and Table 6 compares the materials.

T r CU'\ ICAI. C IIARACTERISTlCS OF 'bURIAI.S FOR FACA DES

Tec hno logica l Parameter Test meth od

UNE· E:" ISO 10.545-4

(' )
U:'<E-E:" ISO 10.545-8

BS4 31 Appendi x A
UNE 11201 7 (ISO 9227 )

UNE·E:" ISO 6988
U:"E·E:" ISO 11341

UN E·EN ISO 10.545- 12

Dimensional devi ations UNE·EN ISO IO.5.aS-2
Mas . 'surface ratio
Ben ding strength
Dimensional varia tions

• Moisture expansion
• Linea r thermal expansion

Durabilily on exposure to atmosph eric agents
• Permeabilit y to rain (p rope r face of the materi al)
• Corro sion resis tance in saline mist
• Behav iour in SOl atmosphere
• Resistance to solar radiat ion (accelerated ageing lest )

• Frost resistance

Durability on exposure to external agents
• ClcanabiJity of stains produced by impregnation

• Clcanability of stains produced by filming action
( I) Dimensional variations after immersion in water for 7 daysat am bient tempera ture
(2) Own test method Staining agen t: rhodamine 0.1 g/l
(' ) Own tot method . Staining agent indelib le black felt-tipped pen
SOl:RCE: TAU CERA\flC.o\ documentation 16 1

Table 5 .

(3 ) Double press cha rge, with spray-dried glaze materials
(..n Slabs of rcc rystalliscd limestone

(I) Partia l polishing with hard ly any material removal
(2) Glazed porcelain tile [tuetalliscd glaze)
SOURCE: TAU ('ERA\i ICA docu mentation 16J

CO'IPAJUSU:'II UET\\ ' EE~ CLADDI:\G ~IATI::Rl:\LS "'OR E X n .:lUORS
( 'hnactuiolk: ....1'T.b i.li... ' !a rb .. U lDnloD. Gn"if. w...... Pl••li. '.IDlnI' c.·onn....·

' alun l PH.hll'd { ;...... Sa,I ,,' , .. ..' , \1ilk . ' , ... alumi nium

Dlln..n....'na l
H'II-h IIit:h "'I:h H"" HOh II.., - -cbarao.1er i.. ic!o

Ikndint:~h HOh lIigh lI 'l1h H"" Il'lh IItlb .... IIl1l h

FroA m;isI.ancc HOh Il ,.:h H"" H.' """ High lI it:h ....
Pmneahi ld~ """ Med Ium \tMrum .\ tediInD ,ledium \tedium lIiP ....
\bl.n uroo

\kdium .... .... .... ,(odium "tedium lI,h ........
MoiRurr

H"" H"" "" """ .... .... - \kdium
np.a'I011

,- """""' ".' H", .... .... L~· .... .... \trdoum........
StainrnisaaDR' II.. H" Hill! M~ .... '... .... ....om .... .... .... I>kdium ...
.....- HO' ".. HOh H" "... .... .... .... .... .... ~" .... ....-
so,.IImosphon "" HO' "0' II ¢ "," ......... .... ,.. M."j,um Meohwn "," .... ,..
SO....d . ll l1n

II , ' ".' HOh """ "," I .~ ... MNlum ... hIoIom '!cdium --. '"8 ~"
. ..

Table 6.
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This active stance of the ceramic ind us try towa rd high-tech architecture, wh ich
enta ils important cha nges in its commercial structures, can be ex tended to conventional
cons truc tion where, in the short term, the use of ceramic tiles can be widened if tile
installation is appropriately performed, from the planning phase to the execu tion. Direct
adhesion tile installation technology has been sufficien tly tired and tes ted to assure en d
quality 171181. Fair face brick and continuous coverings with single-layer mortar a re the main
constraint, together wi th tile fixing, for the di ffusion of ceramic tilings. Some of the main
points dealt with in th is section are summarised in Table 7.

Til E S IR\nc;y OF rut CEIlA.\IlC SECTOIl

,. Continuity and promotion of R+D+I programs for high perfonnancc exteriors c1addings
and floorings

., Incorporation of new materials. with technological transfer from advanced ceramics 19J

TOWAIl Il II Il;II-TFCll R UII.IlI~G CO~STIlLCTIO:-;

,. Establishing themselves as suppliers of s)"stcms: facades and raised floors. Technical
assistance on site

).- So lving deliveries, specia lly gaps and changes of plan , in ventilated envel opes
;. Fostering technical marketing toward the specifiers
;. Establishing collaboration programs with the fastening and auxiliary structures industry

T OWARD CO:'lliVEST I( l ,\AL R n l .I>I:,\(; CO'STn:UcrIO~

;. Providing the speci fier with technical information on the tile installation
,. Contributing to the process ofquality assurance in finishes, foreseen in a voluntary way in

the L.O.E. regulation.
, Addressing prefabrication as an alternative to tile fixing by direct adhesion

Table 7.

2.2 - FLooRI G I I DUSTRYAND ARCHITECTURE ACCESSED BY THE PUBLIC

In both destinations the ceramic flooring is a very minor option compared to
con tinuous flooring of di fferent types. Acquisition and installat ion costs, degree of
complexity in the execution of the floori ng and the requi rem en t of sk illed labour have
worked against the ceramic tile in Spa in.

Ma lfunct ions and pathologies deriving from the incorrect se lection of ceramic tiles
and faul ty install ation , detected in large su rfaces, have acted as the grea tes t cons tra int on
their cons idera tion by the speci fier.

In industr ial bu ilding cons truc tion, ceramic tile does not acco unt for more tha n 10%
of the covered surface and that percen tage com es from the food sec tor and some minor
applications in other activities. Continuous ceme ntitious floors are the major floori ng
owi ng to low cost (60%), followed by thin-film or mult ilayer epox i (20%) and
polyurethane (10%) floo r coverings.

P. GII - l bl
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Besides the economic and techni cal considerations of the materi als, including
suitability in use and life cycle, the ins talla tio n process and good initial per forman ce are
decisive. Industrialised ins tallation, with a hi gh ou tpu t, which can be put into se rvice fast
is critical for a material to be cons idered .

The cera mic indust ry should not on ly supply complete systems for indust rial
flooring (from non-slip, small and medium size tiles, of di fferen t th icknesses, with easy
mechan ical cleaning, to the wh ole range of fitted pieces, including drainage pipes), but
also assist in the installation, including the ac tions to be undertaken on backgrounds and
wa terproofing . The life cycle of the ceram ic flooring must coincide with that of the
industrial construct ion itself, even under the tou ghest service cond itions.

If we consider the offer of ceramic sys tems for industri al flooring , there are fewer
than twelve companies in the wh ole European Union tha t compe te in thi s technical
applicat ion, and possibilities for growth exis t if the eco-cu ltu re spreads . Unlike Centra l
Europe, whe re there is an experienced technology and tradition in the indust rial use of
stone ware clinker floor tiles, in other count ries the considera tion of this applicat ion has
coincided with the commercialisa tion of porcelain tile, but planners will on ly th in k of
cera mic products if tile ins ta llation problems are so lved.

The existence of specialised subco ntractors in industrial cera mic floori ng, who can
presen t a qu ote for complete execution based on an insta lled deck, is a key factor that
should be stim ulated by the cera mic indus try.

Clinker tile at tire sennce of industrial flooring wi th high mechanicalperjonnoncr, chemically resistant and chemical proof
SOURCE: Kli/lkerSirt' per I'industria. KLlNKERSIRE.

Catalogue, September, 2001.
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In architecture accessed by the public, the situation is quite similar, though the
promotion of porcelain tile is starting to include ceramic flooring in sma ll or medium
surface a reas that present no parti cu lar constructive problem s. In public buildi ng
construction, the planner sys tematically avo ids ceramic tiles and prefers latest generation
continuous flooring. At the dicta tes of the Admini st ration on the hotl y debated
slIs tainability issue, criteria are adopted in ma terials selection involving d urabi lity
(ap pa ren t), ease of ins talla tion, const ructive simplification and economy.

Continuous flooring at the Guggenheim Ai l/scum ill Bilbao
[-JJWlo: [ JISt'''; POllS

SOURCE: ON Dl SEN O, 11'. 186, I,agr. 148.

Continuo us cement-based floorings, flexibilised with fibres and resins, also treated
with resin s to make them non-absorbing and improve mechan ical streng th and che mical
resistan ce, and finishes wi th d ifferent degrees of polishing (from rotary sys tems to the
terrazzo polish ing ma chine), are found in a large part of the big projects of recen t years.
The absence of joints, deformability and ada p tation to any ty pe of background by mean s
of the applicat ion of self-leve lling mortar s, are significant technical reasons that lay the
basis for fully industrialised execu tion at compe titive prices even for the most complex
projects.

ulrge slabs of terrazzo and C0 1l ti,WOllS flooring at Bilbiw airport
Photo: Baltands, Sanchez

SO URCE: ON DISENO, 11 ' . 221, pag. 3i4.

Continuous agglomera teflooring. I.'\'YETPAVI® SyStt'111 .

SOURC E: IN YETI'AVI SYSTE: MS.
BETTOR M BT cata/ox"c.
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A formal contribution has also en tered these continuo us ceme nt or resin-based
floors, This ran ges from the avai lability of qu artz, glass and marble of d ifferen t colour
and grain size, to a wide palette of colours for the binder (cement or resin s), with the
added possibility of crea ting design s, by sepa ra ting the mat erials wi th aluminium and
brass joints,

In interior design, besides natural stone and ar tificial agglomera tes, ceramic tile
compe tes with a new genera tion of flexible materials, shee ts and slabs wh ich provid e
reliable performance and connect better and better with eco postul ates, Reversible uni ons
and easy installati on are also arguments of weight whe n it comes to selection in public
and service areas , of medium traffic, Mixed sandwich lam inates contain thermal and
acous tic insul ation, with which they meet basic functional requirements'!".

The respo nse of the ceramic sector sho uld be multiple: promoting modularity as a
su rface enriching element aga ins t continui ty, disseminating the exclus ive properties of
ceramic tile that link up with health and the qu ality of the habitat in publi c are as; but also
providing solu tions and technological answers in ins tallations in imm ature struc tures,
decks with high expected mo veme nts, bad ly ins talled decks, insu lation requirem ents and
the aspiration of reversibility for finishes and layouts. Lead ers of the Italian sector pointed
in Ccrsa ie'Ul to supersed ing current raised flooring by multilayer floating floors, or by
floors executed with self-levelling materials on which ceramic tiles or panels are
mechani cally fastened, already fitted with insulation .

23 - PARTITIONS AND INTERIOR CLADDING

Althou gh partitions continue to cons ist mostly of brickwor k, the problems deriving
from their faulty execu tion and of those with gypsum plas ter ing have led to growing use
of d ry pa rtitions, particularly with shee ts of plasterboard. The greater demand for th is
typ e of wallin g enco urages the growt h of the number of subcontractors specialising in this
type of installation, which has led to a sufficient level of qu ality, service and assurance to
make thi s option worth cons ide r ing in a ll its va riables, including the
econo mic/ productive evalua tion in industri alised construc tion.

Furthe rmo re, sheets and slabs enable ap proachin g the postulates of current
const ruction: easy asse mbly an d d isassembl y, reversible un ions, access ibility to the rear,
flexibi lity an d ada ptability of the inhab itable space w ith the chang ing needs of
contem po rary life. Also fewer stock piles and less waste.

This typ e of materials has led to a substantial cha nge in their considera tion as
backg rounds for tile ins tallation; some times becau se of the material (e.g, tension ed board
non-resistant to moisture), and at other times becau se of the deformability and vibra tions
of these partitions. Tile installation with rigid cementitious adhesive has resulted in
widespread detachments, even with sma ll-size tiles and tilings with tile-to-tile joints.

But ano ther danger lies in wait for cera mic tiling. Some of the available materials
have finishes that require no subsequent treatment, and play the right for mal game for
current interior design proposals, for housing fixtures and furni sh ings. Quartz compacts
beco me the standa rd for wo rktops; othe r compact agglome rates with polyester resins are
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an alternative for terrazzo and ceramic tile; plywoods with ph en ol resins provide noble
wood finishes; and mixed sand wich laminates containing sheets of rock wool or fibreg lass
provide acou stic absorbency, therma l insulation and act as firebreaks.

Whe n problems of supply an d installat ion are solved, they becom e compet itive
when their higher price is compensated by a reduction in manpower, and even more so if
they also provide shorter execu tion times, with the elimina tion of const ructive processes
and materials.

These supply secto rs are also d ynamic in investiga ting the new per formance
cha racteristics and new finishes of the ir materials, while at the same time prog ress ing in
environmental as pects, both with rega rd to production and recycling.

The re is one more section; the one intimately linked to the bathroom, kitchen and
residential flooring, which should be active ly attended by the ceramic sector, even allying
itself with prefab rication .

Prefabrtcmion at tilt'seroice of tire bathroom and kitchen. Extruded closed cell, high dt'Ilsity,
"Styrofoam"®. polystyrene l'Ollrds covered withjibregla...,"s mtosll and cemen titioue adhrsioe.

SOURCE: WED! GM BH catalogue.

Hou sing: present and future

Once aga in, we need to refer to the duality between the p roposals from the
intellectual and econo mic elite, and the current housing mod els for common mortals.
Already in 1996, at Cersaie in Bologn a we attended a futu rist staging of the housing, or
rather habitat conce p t. TopStar has provided the best three-dimensional representation of
cera mic tiles performed by the ceramic industry in the last two decad es. Water as the main
cha racter, its rhythmic surround ing sound, dom oti cs at the service of comfort, the
bathroom as a hyd rotherm al spa, the kitche n as a gastronomic laboratory and the
common areas connected with nature. The ceramic tile occupied it fair place on a
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techn ological an d fu turist stage. Some of the ceram ic tiles presented there have marked
the direction of the interior design offer of the last five yea rs. As in the fashion bran ch,
cera mic interior design repeats tendencies cyclica lly, but in this case grea t ad van ces have
been mad e in the offer of sys tems for each application, in the symbiosis with other
materials, in the mod ular potential of the tile, underlining the joint wi th multiple co­
ordinated s izes. Large slabs of porcelai n tile are found together with mo saics, be they
stone, glass or ceram ic. A cultured decorative offer linked to trad ition is uni ted with
avan t-garde designs obtai ned by combining materials, on th ree-d imensional pieces or
using hydraulic cutting technology to make of the ceramic tile a marque try of materia ls,
textures and colours 1111, [N.A. 11'1] .

At Construmat 2001 we attende d a fu turist proposal under the title Casa Barcelolla,
ano the r cur ren t s tag ing of preoccu pa tions and proposals which reflect present
sensitivities concern ing the concept of the d welling. In the first p lace, the re were all the
issues relating to health and comfort, even with oriental referen ces, such as Feng Shui,
with a view to taking advantage of the energy of the elements that surround us th rou gh
better spa tial organisation. Th us, models are prop osed that on one hand attempt to
achie ve maximum surround ing comfort, understood as a favourable atmosphe re for
spiritual recollection and ph ysical health, and on the othe r, to achieve protection from
outsi de eleme nts. But the dwelling also need s to be transformable and perfectible,
through lighting adjustme nts or changes in the furnishings, fixtures and defi nition of
spaces.

Th is wh ole metaphysical discou rse is evide nced by latest gene ration mater ials,
following more or less de fined currents . In almost all of them, ceramic tiles are missing or
reduced to their minim um expression, where there is an indispen sable hygienic- san itary
function or where an ecological link is to be es tablished with nature, th rou gh terra cotta.
The ph enom enon of lot/ism and ma ny post-minimalist stagings point in this d irection.

In contrast we have the traditional d welli ng, com partmenta lised in fixed ,
unmovcable areas, done with tradition al materials or ad apted to a traditional
construc tion. This is whe re most of the offer in ceramic tiles mo ves, focusing on the three
classic destinations: bathroom, kitchen and residential flooring. Especially in reno vation,
but also in new wor k, materials a re selected, first, on the basis of economic motiva tion and
in the second place, on logistical moti vat ion. A study carri ed out by Sigfried Dorr and
presented at the V International Con gress of the Ceramic Techni cian!'" gave us some of the
keys to the selection of materials in Central Europe:

>- Ceramic wall tile has an eminently sa nita ry and decorative valu e in very concrete
spaces.

>- Greater pu rchasing power leads to conside ring ceramic floor tiles ra ther than
alternative products (carpeti ng and elastic materials in general) for reasons of a
sanitary and ecolog ical nature, and becau se of formal exp ressio n.

>- The issue of tile insta llation is extremely important in selecting a material. First
becau se of the availability of the serv ices and , in the second place, because of the
impact of the cost of the tile installation on the total cost, According to the source
men tioned above, the ins ta llation of cera mic floor tiles represents 55-60% of the
total cost (compared to 15-35% in the case of carpeti ng, lino leum, sheets of rvc
or laminates). The cost of the insta llation of ceramic floor tiles is, in every case,
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higher than the pri ce of acquis ition, and this can be extended to the situa tion in
Spa in, where in some regions it triples the sales price o f the prod uct.

,. In renovat ion, another impo rtant factor appears: clea n ma terials a re selected that
p resen t the least incon ven ience in installation, especially when the installat ion
does no t involve short times.

In a certain way and at a genera l level, it can be sa id that the advance of wooden
flooring and its derivatives ha s taken place at the expense of car peting and elastic
flooring, owing to red uced installation cost (even facilitat ing DIY) compared to the
ce ramic tile installation, wi th higher installation costs and inconveniences.

In the case of Italy, whe re sta tistics are ava ilab le on materials consumption, bo th for
flooring and wall cladd ing 'P', ceramics rema ins practically stable in the period 1993-2000
(79.5% for ceramic floor tiles an d a slight increase in the case of wa ll tiles, from 57.6% to
64.9%).

Although in traditional housin g there is a constan t ass ignme nt to cera mic tiles, a
red uc tion is detected in square meters by the proposal of environments that combine
ceramic tile with other material s or red uce the installation surface area. Perhaps the
red uction of squa re meters is compe nsa ted by a more qual ified consumption of ceramic
tile, from the use of spec ial fittings and trim s to the arrangement of floorings and wall
claddings and the ir combinat ion with stone materials, wood, and continuo us coverings.

However, besides the cultura l identification with ceramics or aesthetic criteria in
selection, the tile install ation facto r is funda me ntal, even in the most traditional
applications, to keeping ceramic til ings from losing ground compared to othe r materi als
that present no installation problems and which can also be reversib le wit ho ut requiring
build ing work.

In the case of Spain, deficien t tile ins tallation is limiting, even in specification, the
use of rigid and thin modular floor tiles ou tside domai ns with red uced surface areas, such
as the ba throom and kitchen. Cracking with polygonal tendencies and detachment of
ceramic tiles is res tricting the expansion of cera mics in housing and can pave the way for
the use of alterna tive materials , such wood prod ucts'!",

TIll' btl/ll rooll/ dOli/ail!

Precisely on the occasion of Cersaie 2001, the Fair Organ isation inv ited a group of
desig ners, sty lists an d promi nent people from the world of ar t and cultu re to define th is
space acco rd ing to their persona l perception. As a common denominator, the bath room is
a domain capable of evoking suggestions linked to eras and places, while it a lso has a
specific relaxing function tied to the spa cu lture. The ba throom need s to be ab le to conve rt
itse lf for a time d uring the day, however short, to a domain of sensua l deligh ts, whe re one
can th ink alone, with the gra tifying idea of wish ing onese lf we ll!"! The parti cipan ts
included Alberto Aless i, Mario Bellini and Alessandro Mendini . The first defines it as one
of the most interesting dom ains of dom estic imagination; Bell ini conceives it as an open
space, awash with natural ligh t, whi ch favours men tal concentration and psychological
well be ing; while Mendini raises it to the category of the living roo m, as a jewel case for
the body and wa ter.
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Proposalfor bathroom desigll by ALESSANDRO MENDINI
Exhibition "La stanza da bas,IO, pl>rsollaggi Ira rito e design". Casa;c'ZOO 1

SOURCE: CERSA IE Press Offirr.

In all these proposals cerami cs is present in the sanita ry wa re and in the tiles if they
accompany a targeted interior design atmos phe re. In fact, one of the proposed stag ings
d id wholly without ceramic tiles, connecting the hydromassage bathtub with a tropical
lan dscape through a raised wooden parqu et floor. It was in fact the proposal of Mariu ccia
Mandelli, who has worked as a ceramic designer for the firm Edilcuoghi.

These projects for the fu ture point to the clear separa tion between the hygieni c
fun ction (a concise space with a we and bidet ) and the hyd rothermal fun ction . For the
first space the survival of ceramic cladding can be predi cted, but for the second othe r
materials can be used of reliable behaviour, altho ug h their cycle of life is not known, if
what prevails is a stage setting, comfort in the installation or reversibility of the dom ain.

.... ........ .. ...... ..
•
•••
••• •
•

-: ••

():
•••
•

The bathroom in its traditional sett ing
Stagillg by

FR ANCESCO DI MAIO,
C'rsaie'20m

SOURCE: CERSAIE Press Office.

The bathroom of our time.
SOURCE: /ASBA cnmtogue.

in terior design aIn cart ill tile
bathroom domain Series BREZZE®

"Ottremino" blue 11 11 CaITO
VENETO. SOURCE: "Conorenero,

oltre la materia"catalogue.
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In the conventional ba throom, cera mic floor an d wall tiles are more assured
(especially wall tiles) in view of certain functional and aesthetic patterns demanded by
most of the population. Even so, if the tile installa tion fails other materia ls wit h reliabl e
performance can progress.

i
i

Mon' than j l j ~ t tiles ill the bathroom seuing
SO URC E: "Setezione nlllloslere" entnlnglle 01/200 1. CO TTOVENETO .

TI,c ki tchen, betuieen foo d func tio n and livi ng SpllCC

With the large-scale incorporation of women into the outside labour world, social
hab its in the dwelling ha ve changed and the roles of its members are also beginning to
change. The kitchen area has gone from being a closed service room , assigned exclusive ly
to wo men, to an open space in which all or some members of the family unit should
participate actively in an organi sat ion (of presence and cooking equipment), with some
itinera ries that allow cooki ng an d se rving food in a short time.

Tltc traditional ceramic kitchen: a luxury uiithin reach of the l'cryft'w?
SOURCE: "Cemmicdi vmn: enlnloglle FRA N CESC O DE M AIO. Cereaie 200 1.
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The culinary functi on can be concentra ted, leaving as da y area the res t of the space
assigned in the past to the dining room, or both spaces can be integrated to create a uni t
for life toge ther and participation, whi ch will take care of a fast breakfast as well as the
sing le meal that is usually cooked with serenity, namely dinner. Also, a certain
reversibility will be demanded at least for the non-fixed furnishin gs, as well as the most
favourable ambient cond itions, if there is no second residence for the free time.

This new conception of the kitchen domain a llows the use of ceramic tiles if the re is
a cu ltural bias toward ceramics; otherwise it will reduce th is to a minimum expression, if
for economic, supply or insta llation reasons, other more affordable materials are soug ht.

The same conclus ions apply here as for the bath room dom ain :

Y Prom oting techni cal mar keting wi th regard to suitability for use, sanitary and
ecological properties and the exte ns ive life cycle of the ceramic tile.

Y Linking ceramic tilings to a cultural model that highli gh ts the modularity of the
surfaces compared to continuous ma terials, underlining the ir express iveness in
texture and colour, eve n emphasising three dimension ality. It is necessary to
achieve the consume r 's cultural complicity.

Y Attending to tile install ation technology as a se rvice integrated in the promotion
and sa le of the ceramic tile, proposing solutions for the d ifferent types of tiles
and tile insta llation backgrounds to be found in current cons truc tion. Special
mention deserves to be mad e of the promotion of ceramic floor tiles in
associa tion with floating screeds (to avoid the malfunctions produced with
unstable backgrounds or poorly execu ted levelling layers), as we ll as fun ction al
insulation requirements (mainly, acous tic insul at ion ) an d in relevan t cases, floor
hea ting. This can be decisive in renovat ion .

Y Establishing the collabora tion rou tes with the indus try supplying prefabricated
ele ments for partitions and wo rktops, for the ceramic tile to be associated with
actions linking it with prefabrication and the elimina tion of tradition al bu ilding
work

Y Both in the bathroom and in the kitch en, the cerami c skin is a sys tem, all of whose
components should be offered . For obvious reasons, these components will also
be ceramic (an added value for the marketed system), bu t the comb ina tion with
other mate rials that provide techni cal solu tions or contr ibu te to for mal
enrichme nt should not be d iscarded. This becomes the most specia lised inter ior
de sign offer for the future.

TIle modularity of ceramic coverings
SOURCE: COITODAI'ID calnlogue. Cersnie'2001.
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2A - HYDROTH ERMAL APPLICATIONS

The grea ter purchasing power in the first world and the grea ter availability of free
time have no t only brou gh t abo ut a renaissance of spa facilities, but they have opened the
door to large aq ua tic facilities whe re spo rt, relaxation an d am usement are fou nd together.
The ceramic sys tems for these spaces have bee n available in Centra l Europe for decades,
but it is a very specialised offer by a reduced number of companies. There also, just as in
industrial flooring, are standards, quality ass urance and an ins tallation technology that
solves all the func tiona l problems of a hyd ric dom ain, from surfaces sub merged in water
to auxiliary facilities.

Behind a hyd rothermal ins ta llation, wit h its complete ceramic system, the re is a
sophistica ted technology that ranges from the waterproofing of the basin to all the
insu lation and function ality requirements of the space, w ith floor heating and a
multipl icity of specialised areas of use. The tile insta llation is usu ally carried out wi th
deformable, qu ality cementitious adhes ive, grouted with reaction resins that assure
chemical res ista nce and w ate rtightness. The tech nology has evolved w ith time,
incorporating gro uts wi th better properties than the epox i resins (for exa mple, the
cement itious silicate compounds), while a lso pursu ing joint deforrnability,

It is evide nt that in these appl ications the main problem is not the supply of the
ceramic material but the ma terial's correct installation.

Aquatic park Ta/fimt \·\'afa n'orld Stok"('-m,-Trt'tl t
(S taffords!li,,·. GB).

SO l/RCE: G..neral Catalos"" «: 5. KLINKERSIRE
Octol1t'T, 2000.

Salt u-atrr tJra apy a"d rt'l.abilitathm sit-inunin:.: 1'i1ol.
Carnac talasotlla a,'Y (Fm 1Jn').

SOURCE: "Kcramik: ist kompl'tt'''z '' fIl tah)SlIt ", Sydllc.II.
2000. GAIL INAX.

In Spain, lack of knowled ge and completely er roneous professional practices ha ve
led to numerou s pathologies in wet facilities. The use of glass mosaic has not produced
goo d results owing to the use of conve ntiona l mortars for tile installation and grouting,
when non-absorben t materials are involved. Apart from this, the ceramic system is
expens ive becau se of the required special pieces, which in some cases su ch as bottom
coving were no t provided wit h the appropriate curvature rad ius for using automatic
cleaners, whi ch need to be able to ascend the walls of the pool.
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Ceramic coverings are at a cross roads: there is quite a complete, quality offer of
ceramic sys tems for pools; however, their growth is limited by a lack of qu alified fixers.

2.5 - URBAN FURNITURE

At least in the countries of the Mediterranean Basin, glazed architectural ceramics
has a cu ltu ral significance that transcends any conside ration of economic, projection o r
aes thetic nature. It is part of our person ality, bein g more pronounced where the Moorish
influ ence has been greatest.

Since the Mod ern Movemen t, Spa nish architecture has rejected all the symbo ls of the
last cra fted architecture whose greatest exponent was Modernism . There are techn ologi cal
reasons behind this; there are constructive models that cond ition or make the use of
certain materials more expens ive, but there is also a snobbish stance toward foreign
architectu res, which becom es scornful toward everything making up the lon g trajectory
of the only architecture that could be classified as national in the Kingd om of Spain:
MUD EJAR architecture.

In the first decad es of the XXth century, also becau se of the different events of the
time, different interven tions occurred in public works and town planning; in many of
these, architectura l cerami cs are present as cladding and as furniture, besides their wide
use in public and privat e cons truction. Perhap s the lbero-American Exhibition of Seville
in 1929, in the contex t of the regionalist architecture of the time, was the last grea t ceramic
expression in the urb an env ironment (M" Luisa Park and Plaza de Espa na), althoug h
during the lind Republic, un ique urban undertakin gs proli ferated over the wh ole
geography, wh ere cera mics was dearly present.

Many decad es have passed , and time and the hand of man ha ve swe pt away that
way of understanding the public space. Hydraul ic tiles and terrazzo becam e the lords of
flooring, without caring if they were sta inable or slippe ry. Concrete, omn ipresen t
concrete, cove red walls and the combina tion of vegetation and water mad e way for
impersonal furniture that left forums, parks and squa res as empty spaces, spaces to be
crossed toward individual consumption. The current situa tion is not very diffe rent from
that of two decad es ago; the sha pes and fu rn iture have cha nge d but cera mics with all its
expressive potent ial is merely anecdotal, whe n it exists, on the sca le of a sculp ture or
mural insert in large surfaces wh ere grey cement products predominate.

Clinker tiles 011 a promenade.
SOURCE: "Arrt'tio Urbano"catalogue, of I. ARIA CLINKER. Ct'r~llie '2()U1 .
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ShoPFing centre "~ Terrasses de Fontnieille' at MOlltecarlo (Frail cd.
SOURCE: "Kli1JkerSireI't'r locali pI/liNk; e arredc urbmw" catalogue. KLINKERSIRL July 2001 .

Only the offer coming from ext rude d stoneware, which has already been d iscussed
in the sect ion on ind us trial flooring an d architecture accessed by the public, is found in
public applications when the bu dget allows, and there is a true vocation for incorpora ting
design an d colour into collec tive spaces.

In th is section of applications, there arc at leas t two routes that would vastly
facilitate extend ing the use of ceramic tiles. On e would be based on the traditional Dutch
street paving, with the help of spacer tiles, insta lled dry. We wou ld be speaking of so lid
br icks tha t could contain recycled materia ls of the ceramic industry itself, or from othe r
branches, manu factured in a process that minimised their cost but assu red goo d
mechani cal strength, as well as goo d stain an d slip resista nce on we t and di rty surfaces.
With these premises, a few co-ord ina ted sizes and a concise pa lette of plain inks, cou ld
provide expressive and functional play for a wide range of applica tions in pedestrian
flooring or for moderate vehicular tra ffic.

The ot her possibil ity, which is more complex from the po int of view of design and
production, wo uld be the offer of cera mic sys tems for furniture based on porcelain tile,
recapturing in a current version all the potent iality of ceramics applied to benches,
fountains, balustrad es, perrons, etc. This proposal wou ld be the result of a complex design
process, enabling crea tion of combinable items that wo uld beco me the raw materi al of the
planner on defin ing furniture in urban applications. For example, each fountain could be
different by inclu sion or not of a part of the sys tem, or by a cha nge in colour or size.
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"Castettane" station of the Marseilles underground.
SO URCE: "Klinkerbi re per locali pubblici e orrcdo urballo" catalogue. KLINKERS/RE. lil ly 2001.

"Jules Guesde" statim.of the Marseilles underground .
SO URCE: "Klinkcrbire per locali pubblici e arredo urballo" catalogue. KLlNKERSIRE. l u/y 2001.

3 - CO NCLUSIO NS

The ceramic in d ustry is en tering the new centu ry in a contex t o f economic
uncertainty that cou ld shortly af fect building activity. An annual producti on exceeding
4500 million squa re meters based on a manufacturing technology sha red by all the
producing cou n tries shifts competition toward non-tech nol ogi ca l in tangibles,
including technical marketing and after-sales se rvice to assist in correct install a tion of
the cera mic tiles.

However the cera mic sec tor shou ld decide on a deep transformation of its
commercial structures to enable recovering for ceramic tile, ap plications that it used to
have, to make ceramic tilings com pe titive against alternative products for the same use,
and to promote a culture o f ceramic floo ring and wa ll cladding, associated with ecological,
fun ctional and aesthetic values: lasting beauty respectful of human beings and the
env ironme nt, which can form the ep idermis of our habitat.
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Having reviewed the main applications of ceramic tiles, we may infer that the
cera mic industry:

- Should assist, inevitab ly and directly, in the ceramic tile installat ion process, based
on the latest available technology. It should propiti ate the synergy w ith the
adhesives and tile installation eq uipment sectors and, pri ncipally, with the trade
that executes the tile installation.

- Should investiga te, expe riment and promote ceramic systems that constitu te an
alterna tive to tile installation by di rect ad hesion, which meets all the functional
requirements and are compet itive in cost and supply / insta llation logist ics with
alte rnative materials. The cera mic industrv will need to extend the indust rial
design of the piece to that of systems, includ ing in that projection activity mater ials
and techni qu es that are not its own , and sho uld provid e on-si te service.

- Will also have to th ink of prefabrication as an alte rnative to conventiona l tile
installation ill situ, and associate with other industrial sectors that provide goods
and services to an ever more techn ologised building activity.

- Will d iversi fy the investme nt in R+D+I toward ceramic sys tems that solve current
construction p roblems and whi ch can becom e serious eco nomic / function al
a lte rna tives to non -ceramic sys tems. Technology tran sfer from "technica l"
ceramics toward the ceramic tile could contribu te to achieving this objective.
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