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A project is presented, aimed 0 1 improl'illg ceramic til« installations ill a countn; unth high
tile collsllmplioll, a long tradition ill tileapplicaliolls, bill unlh notable sltortcoming«that affecI all
the links of th« chaill illl'oll'ed ill tile distribution and lise.

After describing the cOlllexl of thi»action model, ttie contents of a unitan; document are set
0111 0 11 tile installation techniques: selection of ilu: ceramic tile, bonding and grolllillg materials,
diagnosis and treatment of backgrounds, installation techniques and syslems, and other
complcmcnlory COli tenIs.

The projecl includes a training model directed 0 1 the ta rious prcfcssionat fig llres that
intcrrcne ill the marketing ariel lese of ceramic tiles, toilh a methodology desigll for assessillg
profcssionnl competence and trainer training, as well as the lese of multimedia tools.

THE FUTU RE OF CERAMIC TILE IN TERMS OF QUALITY

Since the introd uction of the porous-single firin g process and the cu rrent
prod uctio n structure in tile manufacture, as well as raw materials preparati on by the wet
method, th is industri al branch has un dergone significant tran sformat ion as a result of
inn ovations in the production process, p ropit iating innovation in ceramic tile, both in its
fun da me ntal techni cal and aesthetic cha racter istics. As Table 1 sets out, in the 80s we
ente red a stage, in which not only wa s techn ical and aesthetic dive rsificat ion in tile
consolida ted, but a spec ialised product offer was recovered , which can aspire to uses
other than purely residentia l applications.

CERAMIC TILES ANI) ARCIIITECTURE

Industrial Sector Building Constr uction Til c installation
Fully automated manufacturing Industrialised construction Design of ceramic tiling
proc ess Prefabrication and new materials Fit to funct ional requirements
Product innovation Comfort andenergy saving High pcrfonnancedefonnablc adhesives
OITerdiversification Functional requirements and grouting materials
Quality management Maintenance cost Durability
Tec hnical markctinc Rcsocct for the Environment Qualitv assurance

However, the ceramic tile ind ustry has practicall y cen tre d all its effo rts on the
industrial area and product inn ovation, witho ut a ttending to til e d esti nati on, w ith
regard to possible ne w or recovered uses, or the need to offe r a se rv ice that co uld
provid e greater ad ded va lue or consolida te an existing va lue . The success of the
design e r til e, g rowt h of the rusti c tile ran ge, no tabl e advances in tile decorati on led
by a power fu l au xili ary industr y of fri ts and glazes, low temperat ure decora tion, as
well as the emergence of porcelain tile, have togeth er give n rise to an impressive
offer that can com fortably attend to in teri or decoration dema nd s. The offer doc s
however p resen t so me important ga ps when prod ucts dest ined for no n-res identia l
applica tions a rc to be prom oted, in which fu nctiona l requi rements ou tw eigh
aes the tic needs. Thi s is whe re the bran ch has unt il rece n tly exh ibited a ce rta in
co nt rad iction: suitable p rodu cts a re available, bu t an a pp ro priate techni ca l
mar keting poli cy has not been developed for promoting th ese non-residen tial
produc ts.
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This development, shared by the major tile producing nations, parallels that of
building construction, an evolu tion characterised by fast trackin g, new materials, and of
late, consi derations relating to comfort, energy saving, maintenance costs, and
environmental interaction . With regard to finishes in building construction,
constructiona l solu tions and materials tend to be p refer red , wh ich favour the obtainment
of the above object ives'!',

Within the context of these object ives of today's Archit ecture, ceramic tiling
represen ts an option for the fu ture in economic, functional, aesthetic and
environmental terms, as the Ja panese architect Shozo Uchii so masterfully stated in
this very same in ternational foru m!". A ra pid review of the architectu re found in the
Pacific area, with widely differing coun tr ies and cu ltures in wh ich tiles were not
generally used in bui lding construction unti l rece nt ly, reveals tha t a spectacu la r
growth has taken place in tile applica tions in exte riors, both in curtain wa lls and in
softer versio ns where texture, combina tions of ma terials and light effects are allowed
to playa ro le. This is a major phenomenon, and is a consequence of the positive
aesthe tic and functiona l evaluation tha t ceramic tile deserves when a satisfactory tile
installation has been as sured. It is precisely th e assurance of the durability and low
maintenance of ce ramic envelope s!", an d the incorporation of p refabr icated panel s that
meet all the stipu lated functiona l rcquiremcnts'", which can be rapid ly and eas ily
installed, which ha ve been decisive factors in this wi desp read boom in ceramic
applications .

In the face of growing tile use, taking into acco unt the product' s hig h tech nical and
aesthetic levels, it would be convenient to focus on promoting technica l ma rketi ng,
especially in d isseminating selection criteria and fosteri ng ceramic floor and wall ti le
applica tions beyond the residentia l environment, based on an innovated tile installation
technology. This wo uld be su pported by :

* Setting clear tile and installation materials selection criteria, cons idering the
compatibility of the background, function ality and performance requireme nts in
terms of environmental condi tions.

* Cons idering floors ands facings as multilayer systems in wh ich the ceram ic
tiling for ms the epidermis, be hind which adapta tio n is needed to th e
backgrounds or backing materials, or to one or more specific ma ter ial functio ns
(vapour d iffusion ca paci ty, sealing, th ermal insu la tion, sound proofing,
electrical cond uctivi ty, etc.).

* Th e combined relatio nshi p of characte rist ics and be haviour of the ins tallation
backg round and the tile itse lf w ith the bonding and grou ting mate ria ls, setting
clear se lection crite ria for these mat erial s, favou ring those that ass u re
optimum ad hesion streng th and deformabi lity, even in the most unfavourabl e
situa tions.

[1]. The wa ll of the future. MASSI ~10 COLorvIBAN. Proceedings o f International Conference of Building Envelope Sys tem s and
Techn ology (lCBEST'97) pages 17-25. Unive rsity of Bath (United Kingdom ). April 1997

/2 1. Th e role of the ce ramic tile in co ntemporary architec ture. New ex pressions in design . SHOZO UCHII. Qu alicervz. pages 23
28

131. Durability of the facade. DIEGO ALVES. Procee di ngs of lnte rnntional Conference of Buildi ng Envelope Sys tems and
Tec hnology (ICBEST97) pages 281-286. Untverstty of Bath (Uni ted Kingdom ). April 1997

Hl Evolution o f curtain wall design against water infiltration. RAYMON D TI:\G. Proceed ings of International Conference of
Building Enve lope Sys tems end Technology (ICBEST'97) pages 217-222. University of Bath (Un ited Kingd om ). April 1997.
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* Intervention in tiling design , especially by incorporating elements that will
together avoid producing rigid systems: movement joints and tiling joints.

* Resea rch and development of new materials for those flexible elements of the tile
fin ish, w hich cons titu te the complement of the epidermis, wh ose sca ling,
resistanc e to UV rays, chemica l resistance, and optimum behav iour generally on
age ing need s to be assured'",

* Growing atten tion to prefab ricated products capable of being tiled, especially
those destined for use as enve lopes and part ition s.

CERAMIC TILES IN SPAIN: MANUFACTURE, MARKETING AND USE

The Tile Installation Project ap pears at a time of important cha nges in the materi als
and processes involved in tile ins tallation, almost at the end of a period tha t has produced
a considerable rise in non-qua lity in tile finishes. These cha nges have almost equally
affected all the sectors and trad es that interven e in tile installation, p recisely at a time
when the future Europea n standards on bonding and grou ting mater ials arc being
defined , as well as the Europeall Guide for tile desigll and installa tion of ceramic tiling. Let us
briefly examine the va rious industri al, commercial and professional sectors involved:

CERAMIC TILE MANUFACTURING INDUSTRY

The thorou gh technological upgr ad ing that started in the mid eigh ties not only
provided a substan tial rise in production but also allowed impleme n ting techn ological
inn ovation in the processes and production of a wide range of products, which di ffered
techn icall y an d formally from products belon ging to the pre- upg radi ng peri od .
Specifically, raw materials preparation processes by the we t method (sp ray drying), the
optimisation of forming by semi-dry pressing, and curren t firing processes in single-deck
kilns have allowed:

* Obtaining tiles wi th enhanced techni cal perform ance, widening the product
range by diversity and specialisation.

* Producing less porous tiles, ranging from semi-vitreo us to h ighly vit rified
products, with a wa ter absorption capaci ty of less tha n 0.1%.

* Ever larger sizes, almost witho ut constraints on d ime nsions or geome try,
accompanied by strong prom otion efforts devoted to exclusively usin g sizes
exceedi ng 20 x 20 cm.

* Co ns ide rable increase in the offe r of fini sh es and decora tions, with the
incorporation of new generations of glazes an d low tempera ture decoration
techn ique s, w ith an added di ve rsifica tion for technical and formal tile
cha racteristics .

(5]. The evolution in joint sea ling. PAULDURHA~1 . Proceedings of International Con feren ce of Build ing Envelope System s and
Technology (ICBEST 97) pages 223-228. Un ivers ity of Bath (Un ited Kingdom) , Ap ril 1997
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If the spectacu lar production hikes of recent yea rs ha ve cons iderably stimu lated
exports, the re has been a noticeable effect on the domestic market. Spain currently tops
tile consu mption per capita in the European Union, with a domestic cons umption that
lies at around 200 mill ion squa re metres yea rly. Even without stati stically reliable data on
the domestic market, a large part of domestic consumption is known to go to residentia l
tiling applications, and to the large market in renovation / restoration; however, a growing
part is intended for non-residentia l applicat ions, bo th in interior decoration design and
build ing exte riors . The manu facture of high per form an ce tiles sugges ts uses in non 
conventional areas, and this proposal is intr insica lly linked to a non -conven tiona l tile
installation.

Finally, tile di stribution and sa les have undergone considerable stru ctu ra l
transformations, going from g rea t wholesale distributors to retail sa les throu gh
spe cia lised til e s to res and show rooms , in an attempt to unite til es with sanitary
ware, bathroom and kitchen fu rn ish ings. This ca pilla ry diffu sion in tile marketing
has al so led to il g ro w ing lac k of techni cal com petence in sa les staff, wh ich a lrea dy
ex hib ited notable shortco ming in the preceding period, es pecia lly in technica l
marketing.

The d iversification of the product offer, and desire to include tile in non-residential
domains with concrete service requireme nts, have led to an urgent need for information
and prod uct selection specificat ions. Given the high sales volume through reta il sa les
outlets, such information mus t necessari ly also be avai lab le at the sa les outlets. Both
variables high light the gene ral absence of information on the ceramic product and
selection criteria for given uses in specific architectu ral contexts, infor mation that is
hardly covered by the technical marketing departments of a han dful of ceramic
companies.

INDUSTRIAL SUPPLIE RS OF T ILE INSTA LLAT IO N MAT ERIALS AND
EQU IPME NT

The high tile consumption, expectations wi th rega rd to changes in tile fixing
techniques, and appearance on the market of new products have led to a substant ial
change in the offer of bondi ng and grou tin g mater ials for tile installation by so me
companies, which have come to estab lish themse lve s in Spa in, and by ot he rs th at
were a lready established and have dive rsified thei r production . Thi s phenomeno n,
which in principle is positive in widening and d iversifying the offe r in bonding and
g rou ting material s, ha s had quite varying repercussions as there a re no regulations
av a ilable in Spa in to regulat e the quality and performan ce of these materials. The
sa les of low q ua lity ad hesives with the same references as high -performin g on es have
g ive n rise to innumerable p roblems relating to quality, es pe cia lly w he n tiles with low
or ve ry low apparent porosit y are used together with non-stable or rather unsuitable
subs trates for encourag ing the formation of a mechani cal bond w ith cementitious
ad hes ives.

On the other hand, the prefabricated prod uct , special tile insta llation materia ls and
equipment bran ches, though having a stable presence in Spain, have only achiev ed slight
penetration into the ma rke ts as a result of their restr icted promotional capacity, so that at
presen t, specifiers are still largely un aware of the scope, in te rms of qu ality and durabili ty
of tiling ins talle d with these types of mate rials.
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SPECIFIERS: ARCHITECTS AN D TEC HN ICAL ARCHITECTS

The almost general absence of any specifica tion is to be h igh lig hted bo th in the
planning and execution of the wo rk, as a res ul t of not having any upda ted reg ulat ions
o n the subject. To be ad ded is fur thermore the relative unacqua in tance with tiles and
even g reater unfamilia rity wi th insta lla tion tech nology. If we also ad d the absence of
any con tro l o n finis hes we gai n an impress ion of insecurity in ti ll' use, and at tim es of
a mo ve toward s alterna tive, less problematic products . This has led to problem s of
aestheti c and fu nctio na l qu ali ty in tiling, especial in specia l applications, as we ll as a
s ig n if ica n t ri se in pa th ol og ies and co m pla in ts rega rd ing tile p rodu cts and
insta lla tions.

THE BUILDI NG IND USTRY

The quality of building finishes generally tends to improve, with new functions
being assigned to facings whether clad or not wi th tile. Such is the case of sea ling
mater ials, thermal insu lation, sound proofing, underfloor heating, etc. However, thi s
increase in functional qua lity goes together with new requiremen ts for the ma terials used ,
requi rements that also extend to till' and tile installation systems.

On the other hand, industri alised bu ild ing construct ion has led to using new
backgrounds and sharp drops in construction times, involving substrates with different
behaviour to trad itional background s for tile fixing. The un familiarity wi th these
ba ckgrounds and absence of correcting measures usu ally entail the risk of a good many
problems relating to the proper function ing and qua lity of the ceramic finish .

Last but not least, the lack of professional competence in the installation, mainl y
encountered with a certain type of subcontracting at low prices involving piecework,
underlies most of the problems currently found in ceram ic tile installations.

There thus often arises a d isappointing gap between expectations and result s in
cera mic tilings. The need to a pply new tile installat ion method s and usc of su itable
materi als does not match the profession al ski lls ava ilab le or budgets involved, and
prob lem s relating to non-qu ality su rface aga in.

TI LE FIXERS

A general shortage of competent tile fixers has been observed in Spain. Thi s
conclus ion was arrived at after meet ings with the d istribution branch, tile ma nufacturers,
and experts from the adhesives and tile installation materials bran ch. Basically three
types of tile fixers are found :

* Subcont ractors, of recognised prestige in their geographical area, who undertake
assignments on a non-p iecework basis, with a good level in conventional
applications and more or less successful forays into special installations. They
preferably work in the free-rent housing sector, sing le-family hou sing and large
bud get renov ation s.

* Self-employed tile fixers wh o are self-taug ht or have received tra ining in some tile
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fixing co u rse. Th ey undertake fast, quality insta lla t ions in conventional
applications using thick-set fixing in cement mortar. They hardly have an y
ex perience however in thin-set installations, and represent the most qualified
g rou p doing piecework or who tak e on work according to an estimate, in
medium-level building construction.

• Ve rsatile masons wh o indi vidually or in g roups take on tilin g jobs as piecework
or by the square metre, w ithou t any qu alit y reference unl ess th is be th at the tiles
do not fall off stra ightaway.

As a res ult of the ab ove remarks on the sho rtag e of competent tile fixers and
differences in the ways of working of the various g rou ps described, a great p rice
difference can also be inferred amongst them, without of cou rse an y reference prices
be ing available e ithe r.

In the face of no regulated training (at the moment), and the scalie r in non-regulated
training, but especially considering the absence of any trade regulations or reco gnition of
trade status, ev ery imaginable situa tion can a rise according to the professional practice of
each territory, and the quality levels wh ich, be the y well o r badly understood, are
expected there.

The inad equacy of the avai lab le training, centred on traditional floor and wa ll tiling
methods wit h thick-set tile insta llat ion s, for the profession 's cu rrent needs, makes it
vi rtua lly impossible for competent tile fixers to accede to the trade, who can sa tisfy the
need for qua lified tile fixers, and can undertake any type of tiling job with the necessary
guarantees.

The fu rther non-existence of any trade associations o r group ings, except for a few
isolated cases, cons iderably hamper an y type of commu nica tion with thi s professional
group.

In view of the foregoing, it ma y be concluded th at:

• The re is a important sho rtage of competent tile fixers for special ap plications
(exte rior tilin g or tilin g th at is to perform specific fu nctions). Th is involves a clear
constraint on product uses outside the residential envi ronme nt, and limits
possibl e future uses that had such a high profile in the past (sanitary' arch itectu re
with public access, faca des, urban fu rn ishings, e tc.).

• The non-existence of su ita ble training to meet current requ irements in tile
installation qu ality also acts as a constra int on product g row th, while involving a
significant rise in prices, with pri ce levels be ing reached resembling th ose in the
major Eu ropean countries without the counterpart qu alit y assuran ce.

• The lack of specifications and control on finishes a lso foster professional
incompetence and low cost p iecework without an y kinds of restrictions, as there
are no legally enforceable standa rds. In most cases, regardless of the existence of
an y complaints, user dissatisfact ion is the result. The greater the expectations
raised by the ceramic tile, the g reater the disappointment at the resu lt.

Table 2 presents an overview of the context in which the present train ing p roject is
to be situated, in terms of the various branches involved in tile installat ion.
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TlU: INSTALLATION PROJECT COl\.EXT

Industrial!
professional Characterisation Effect Result

sector
Technological innovations in Less poroustiles Need for information and specifications

processes and products Larger sizes for product selection
Offer diversification and Non-quality stemming from unsuitable
specialisation product selection

Unsuitabletile selection and installation

Ceramic tile Strong domestic market (:;2 00 Interior decoration and

manufacturers
Id' m1/) 'car) for new housing consumption product
and renovation Forays into Inadequate after-sales service
non-conventional Retail market
applications.

Low professional competence in
Drastic cbangcs in distribution !\ales

and sale>

Expand ingadhesives and Unfamiliarity wubavailable • Problemof quality in ceramic tiling
Tile grouting material.. sector materials • Low functionality of tile claddmgs

installation Distortion in product offer Purchase b) price instead of • Defective finishes
stemming from lack of suitabilityor qualit)

materials and regulations Scant useof prefabricated

equipment
Scarce penetration of prOOUCb

prefabricatedproducts

suppliers Lowlevel of equipment in rile Lo\\ quality finishes
in...tallation
• Absence of spec ifications Absence of tiling design • Problems of aesthetic and functional

Specifiers : stemming fromabsence of Lack of product selection criteria quality in ceramic tiling

Architects a nd regulations lack of guidelines in directing • Pathologies

Technical
• Lillie fami liarity with ceramic building construction • Complaints

tile and tile filling technology Tile fixers have no interlocutors • Uncertainty" and move towards

Architects Absence of qualitycontrol No consideration for finish alternative products
qualitv

Greater quality demands on Technically and aesthetically • (jar between cvpcctations and results
finishes irnpro\ ed finishes • Seed to apply new technologies

New function,s ' "er:nu new Multilayersystems for tile • Pathologies

Building
requirerrents claddings • Complaints

lib in special applications New substrates and different

construction Industrialised building behaviour
construction Deficienttechnical and aesthetic

quality of ceramic uling.s
Professional incompetence
Piecework in tile installation
Absenceof regulated training Misrratch between training and High cost of qualit),

and scatter in nun-regulated trade requirements Shortage(Ifcompetent tile fixers
training Non-existence of a recognised Shortage of specialists

Absence of regulationand trade profile Problems of quality ill finishes
Tile fixers recognition of trade Productivity vcrsu..quality

competences t'o interlocutor..
Distortion in work

derrand 'supply
Absenceof trade associations

Tabl.2.

TECHNICAL GUIDE FOR CERAMIC TILE INSTA LLATI O N

The diagnosis of tile insta llation in Spain led to creating a fu ll documenta tion on tile
insta llation technology, u nder the following premises:

• It was to cover the wh ole tile inst allati on process, from the selection of the
materials a nd work planning to actua lly pe rfor ming the tile installati on, on the
basis of an experience already un d ertaken at the Institu to de Promocion
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Ce ramica in 1987, which led to the publication of a technical manua l and guide
on tile installation '",

• All the indu stri al and prof essio nal branches and part ies in vol ved in
manu facturing and mar keting the materia ls used (tiles, ad hesives, prefabri cated
prod ucts, etc.), as we ll as those actua lly respon sib le for tile insta llat ion, we re to
participate in d rawing up the documentation, and reachin g a con sensus on the
resu lt.

• The documenta tion was to include the latest advances m tile installat ion
technology, ensu ring qua lity and optimum yield.

• The conte nts we re to be harmonised wi th internat ional standards.

• Disse mina tion of the results was to be tailored to user need s, the users being a
heterogeneou s group w ith different professional levels and bac kgro unds.

• The documentation was to be prepared in a very sho rt time since its availabili ty
was a bas ic requisite to starting the following programmes env isaged in the
Project.

Am ongst the above premises, the intention of prep aring an opera olll/ /ia on tile
installation com patible to all end user s was a major cha llenge to all involved in drawing
up the documentation . We believe that this has been achieved by di vid ing the subject
matter into blocks and providing step-w ise detail on the information req uired . The first
option enables the user to select the information that is need ed; the second allows
es tablishing the appropriate level of consu ltation for his needs. The first ed ition of the
documentation in CD-ROM forma t permits this objective to be met with relati ve
simplicity. Table 3 sets out an overview of the documentation struc ture .

The first level of consu lta tion provides well-st ructured , elementary in formation in
an easy lan gu age, which is directed at the various profession al g roups of users as well as
the consumer, who is not required to have any prior knowled ge of the su bject matter. The
conten ts belon ging to this first level comprise:

Criteria for selecting the materi als backed up by orient ing tables and charts.

Succ inct descript ion of tile ins tallation processes and techniques.

Simple characte risa tion of fixing su rfaces .

Q uestionna ires to facilitate the selection of techniques and materials.

The seco nd level of consulta tion links the selection and cha racte risation of materials
to technological pa ramete rs, in most cases associated wi th internation al standa rd test
method s. On the other hand , further information is provid ed on tile installation processes
and techniques, wi th a view to presenting eno ugh in formation to allo w producing quality
tiling. This is a level of consultation directed at sa les staff and traveller s engaged in tile
mar keting and application. The documentation contents associated with thi s level of
consulta tion are essentia lly techn ical and are intended to meet the needs of the above
users.

16J. Man ual -C ute Tecnlca de los Rcvesttmicn tos v Pevi me ntos Ccremicos. VV.AA .. lnstituto de l' romocion Ce ramtca. ISBN 84-
505-6 189·2. Castello n, 1987 .
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I 2 3
Ct:H."\IIC IIlt:S • After -sales se rvice staff of ceram ic

• Criteria for product sel ection in terms of service application rUn/;:llclo.' d as\lfiution co mpanies . Tec hnica l ma rkcnng

Classifica tion of bUildIng do mai ns , dcpan nll:n ts (3 )

· Spec i flcanons qucs nc mnarre for ceramic tile selccuon
, • Ceram ic comp a ny ~IC'S r eprc"l."nl ;III \ "cs (21

Tec hno logica! parameters associat ed with the func nona! d a ....sific anon , • Reta il ou tler sales s la ff (2 )

• "I) polojl\"d lnifin lion ass oc iated with cllrnn ll:tcia l prod uct grou ps
, , • Tech nica l sa les representatives for tile

• 'h r hno lo l:lu l pll ra nu' lr f' ufce ramic tile , lnstauanonmc tcnals (21

• RrCl'p l iun cunlrul
, • Tileli Kcrs (2 1

• lI a ndl inJ:, \p"("iIi Ciflu n~
, • Specifiers (Archi lct:ts, Technica l

• Rererenee lu qUlllil~' mllfl. ,
, Archuects, Q uami t)' Sunc)'or , ) (2)

• Conrrihulio n 10 tIM, Art 1I« 'laddin!: ,\rc hil t'r luTt'
, • Consvrrer-t .nd U'<."!' ( I)

• FunCl io na l and at',l hd ic co n, idC'u l ion,
,

• Cenmic ,ilin ' \ I nd a llu na , iH pr odutb
,

TIU'(: H.,\CKGlwt,us • Tilcfum(l )

• T lw ba~ " Suhconl1lctorJ (2.
Phys icc-c bemrca l ~l.lIIblll l)'

, • Spa:Ili<.'1'"" (21

Types of bases
, • Tec hmcalsale... repecsc nu nves fl1lT ulc

• Inl C'TTTH."dilll t' I..'t'n installltion malmals (2)

ComJ'"'Mbihl)
, " Retail oullet sale, staff (I)

· Layen wuh funcnons in lhe ,,)"!!otem
, " After-sales service stafff II

· laycn ....ith comrlcmcnlaty (UT'I('"luIfI" 10 the ceramic lillng -ys tcm
,

• lilt' "libl: JUTbn
Parameters involved ,
Types of surface

,
• lJial:um\ for I nl l) \ inl: lilio t blld' l:rounds

,
• Orit'olinl!' t1untionnairt' fllr d ial' nushw t be sla h' lind Drt'll aulioa uf the " acl. l'Tound

,
nO~UI'G ,.\:\U GROII"I I' " ,\ 1'\T[RIAI ~' " Tech nicalsales rcpecscntarives for hie

• Ut'n ni lill n~
, installation ma teria b, (Jl

• COmpO\i liun of 111I~ Illa lt' r la l, , r ile fixe rs (2 )

• Kond lnl: mllh'rl..I" Description a nd clavs ification
, , • Su bconuactors (2)

• Gruulln!: matrrill ls_Dcscrip uo n and c1a.ss llicalio n
, , • Sp<."Ci lic rs (31

• .\ dd ilh' u fur co nt' rt' h" a nd mortan , • Retail ()utI~1 sak!O sla lT!21
• A licr- sa l cs s(n ,,:~ sWIT ( I)

• Consumer,End USl-"!' ( I)

Tu.r I:'IiST,\I.L\1'1()' '1 t :CII'IQl"ES • Trtc li \ C'n0 1

• Gf'ne ra l
, , • Sobcon tractors ( J )

• TIIC' ID\oll lll l io Dtt'chnlquC't In (OO'l'ol iooa l a ppllca lio n\ Integraltile installation ")"dcm
, , • Specrfier-, IJ)

• Till' 10tilUat inn Il'chnlqu" In Sp«ia ' a ppli cal lon\ • Tec hnica l ..ale.. rcrr<.-.;~ntali \ CS flll' lilt'

(j.m<.T.I1
, iru>tallallon malCTlal\o (3.

Types ofar'f'licallOllS
, , , • Rctail ou tlet sales slafTI:!)

• ~l o\f'mC'Ot j uinu • All.cT·....lcs~cr\lccstaff(l)

Function and lyp" of jmnb
, • Ceratrue CllOlpany sales repc-c...:nWll'e.. (I )

Joint des ign
, • ConsU1Tlt"I ,(-.nd IN.''!' (I)

l"" talialillO mal('fl ill l.. iliAd"-"Chniqlln
,

Spec iat jomts
,

" Til l' in'llIlIlIl toll f'qUipmt'nl
Tilt' i n~lIalilK1 too ls and acccss.ones

,
C utti ng l('(:hnCll llgy

,
Sca lloldmg

,
Cteaniug, prot ect ion a nd maintenance of ceram ic tile..

,
• SlIfff\. lind hea llh (ri sks and n s,," nrcvcouon, basic SUlOda rcls a nd proleclion meas ure..)

,
G l.' lut: H l R f)I :\ c; -' OSI' t; l'ATIl O LOGl t S 1-' CEKA \ lI C TII" ' (;S " Tilc nUTS 0 ,
• ,-\Ur ihul io n IIf th e nalure IIf Ih t' pllllllll oK) " Suhc lllllrdclon (2 1

• Q \J('5lion naire fUI hh:nllf,ine pllth c.ill):.it'l , , " Sp« Iliers( 2), " TechnI cal sa le.. rc.'pr<."Sentali...es for IIle
insta llahon rnalc.'T,als 121

• Retail ootid wles staff(2)
• Aftc."!' -s.aICSSlT\' icCSIaIT(I )
• Ct."!'i11l11ic company sales rerr~nta l i \ cs I I )
• Corl!ouTller ~nJ ~( I)

"t:XIS
, ,

S -I,\:\[)AROS
, ,

I· ) l.ese! I : Elc mcnla r)" infmmal iun wilhollt pri m I..m l" ledge of the s lIhj e L"1 IlI,M1Cr; I .e\el 2: Easil) IInd..:rstand;,tt'!!t.· tt.'\:h n ical inll.lnnali~ln ;

u·,.... 3 : Srccia l i ~d tt.'\: hn ic ill in tllnna t ion .

( •• ) -l a rg C'te J profe .... ional ~mup and k \cl of n..-cummendcd in ll.lnna t;un,

Table J.

Both at the first and at the second level of consu ltation, there is con stant linking of
the information in te rms of correspond ing files on lrxis and s[mldards, taking into acco unt
the innovative cha racte r of the documentation that has been produced, and the
shortcomings on this subject matter in Spain.
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The third level of cons ulta tion is intended to provid e an informative res po nse to
specialise d documentat ion, at least in matters that appear to be essen tial in Spain for
advanc ing in proper tile use and tile installat ion :

• Tech nol ogical param eters associated with the tech nical characte risa tion of
cera m ic tiles.

• Com pos ition of bo nding and grou ting materials, because of th eir s pecial
contribu tion to tile installati on .

• Special ap plications in the context o f greater fun ction al demand s than cu rre nt
archi tectura l requirements.

The intended unitaru sense of the documenta tion that has been drawn up, an d its
d ivision in to blocks of subject ma tter to facilitate consu lta tio n, requ ired keeping to a tree
scheme th at provided an otcrall ricu : from any ang le at all times. This tree leads to the
selection of the tile ins ta llation tech nique as d epicted in the schema tic, in w hich the bo x
on IiII' installation techniques forms the beginning and end of the w hole documentati on.

---''''''''',\(. ~()' I '.
C11.\ R -\CIIIU"',\ nov .vxn

REIl ,\\'IOl 'R or
1I·\("1o.;( ;H:0I xns .\ '\ 0

SlUSIR,\"n ..

[\\-IHO',II ;\ I. \L sUn'lfT
("O ,\ l lI I IO ,\'"

IU ~QI II{ E 'U:.' l ~

~.-'
C rlU \ IIC I Al:S nn:T1C Iru .r: • ( 'KITENI"M '-.I .rCTu)'1i

HO '\ H I "Iri G .\ vn
Co ROl ll ' ,\G \1 .\ 1 ".IU A I ~'"

st:u r no,

~

·l
\III ,T1I.I\\ U t

S\ ~ n :.\1
UESI( ;,

!
TILt: 1''''TALI.ATlO'

TH~lI l\If)( I [

srUTTIO\

--t'l '.,\ C T I ( ) "iA L.
up.tA 'ns

CERAM IC T ILES

Until a little over a decade ago, the Spanish tile ma rket basically involved wa ll tile
(arou nd 75%). Since then it has developed in two di rections, with a rise in the
consu mpt ion and presence of ceramic flooring, besides broad en ing the range o f products,
firs t with glazed stone wa re and subseque ntly with porcelain ti le. Spa in is currently the
leading nat ion in tile consum ption per capita (abo ut 5 m' per inhab itant / year ).

The deficienci es d etected in the marketing and sales chain, diversifi cation of the
offer an d need to conso lidate the domestic ma rket as closest destination for Span ish tile,
req uired setting prod uct se lection criteria and provid ing accessib le info rma tio n for all
parties inv olved in marketing, selling and using tiles, moreove r taking into accoun t th at :
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• The spectacu lar export g rowth may hit a ceiling and no longer absorb production
increases.

• Average expor t product prices and domestic mar ket prices weigh in favour of the
latter.

• The evo lution of the building const ruction branch exhibit s posit ive trend s, both
in renovating and new construction.

L1:'1iKI:"G OF I'ARAi\I ET ERS WITH I'HYSICO-CIIDIICAL CHARACT ERISTI CS

PARAMETER PHYSICO-CHEMICAL CHARACTERIST ICS TEST METHOD

Rr ukl nlt loa d on Mhole tile' ISO IO.54s-t

Reslvtance 10 lou ohurrace qu.lit~: (')

· Surface ahra..ion (glazed tiles [; 1.) ISO 10.54 $-7

· Deep abras ion (ung lazed nlcc IJr.I .) ISO I O.5"~

"' LOO H. OK \\ ALL TILl · Ck a nahilil)i [stam rest-ranee). after apr 1ying the surface
(trafficked or non-traffi cked ) abras ion method ISO 10545-14

I', H. · Mulls scratch hardness U:o-. t: 67· 10 1·92· (Hes s loss ( ) ISO 28 13

Slip re ..\..t anc e ( I) ISO 10.5-15-1 7

()jmt'n ~ l ltlla l c hanu,:h·r i<r.IIc ~ ISO 10.54.5-2

I:'IiT F:RIOR OR Io:X T F.RIOR
Same c hllrllcter-j<"lil'\ lI\ pfR

t'e
l{l'si,l lln c{' 10 f"('(' le/l ha " CH lt, ~ ISO 10,545·12

TRA FFIC I ST I-::\ SIT Y Restsran cc 10 10" of su r face qlllllil ~- ( Idem ":'R)
IA:I..: I!

,\ UKASIU :'\ IU5K Reelvta nce II) 1 1)' ~ nt surrace quali t ~· (Idem I':'R )

SU P R ISK Slip red,t ancr ISO 10.5-45-17
A

"'R OSTRISh: Rr , i\ tancr to free7e/lh.", qcle'i ISO 10.5-15-12
I:

Rt !ih la ncr I . househuld d~' I t'rgrnl!i ..d ~",illlming pool ISO 10.545-0
i a lh

C IIE 'I IC \ L ATTACK

" Rrsi\ ta ncf' to 10'" concrntration\ of adds and a lka li\

Rr \ l, ta ncf' 10 hl~h eonef'ntralion\ of acld\ and a lka lh

T1L1:'1i G J OI :'liT Oimen\iflna l chaucterl\th.-\ ISO 10.545-2
J pIJ~

":Il'et r ical co nduc lh i l ~ ( 0) AST \ I r -lIU -66 (R 19901

SU" H"Si'ta lll'e (AA) ISO 105045· 17
AS 3661. 1

IJ I ~ 5 1097 (11/ 1991 )
IJI~ 5 1130 (11/ 1991)

ItG ZII 1/571 e)
ASr\ 1 C- 101K

S PEC IAL
C hemica l r r \i\ la nce to cpecl flc prod uc ts (H r.) E\ta hlh hed h~ agreeme nt

CIIA R,\ r.Tf:RISTICS
Co nt ro lled g lus\ ( RR) Ill' 67570 (1I19H1)

AST~I C58-l-8 1 (R I98H)

Rr\hhlnce 10 shlllrp temperature c hanges (l"C) ISU IU5o-l5-1J

Specia l Rlec ha niul perfor mance (7 )
• Breaking load ISO 10.545-1

· ImP'S ,"1 resistance ISU IU.5-15-5or
CST" ('-l HIJH(Anncou s 7 lind HI

· Resis tance to rollinu CSTU C-289H An nn 6 (19416)

(I) O nly applicable to floo rin g
(2) Measu rem en t by sta nd a rd rcflectomctcr at 60° on lilt> abr aded at 600 rev olut ions according to the glossloss met hod
(3) RG ZH 1/571 is not a tes t method . It is a classi fica tion of bu ilding d omai ns in ter m s of slip n...sistancc 0 11 thc basis of stand a rd

DIN 51130 and the cla ss ificat ion o f tiles with a p rof iled fai r face, in acco rd an ce with the relations hi p between displacement
space .md m inimum vol um e.

Il l lJle 4.
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• The quality and d iversity of the ran ge of products offered require tile promotion
beyond the residential en vironme nt.

• The g rowing consu me r cu ltu re warns again st disappointing the expecta tions
raised by tile promotion. An effo rt also need s to be made to facilita te the selection
and proper use of the prod uct, both in contentional and in special app lications .

Consideri ng the tile end user, and before him, the whole till' mar keti ng and sa les
chain, it was necessar y to struc ture the informati on so as to allow:

• Select ing tiles for a given application, in terms of recognisable parameters by a
non-p rofessional user, who was not even fami lia r with the prod uct and its
ap plication. At the same time the se lection process was to be faci litated by
respondi ng to simple qu esti on nai res or consu lting tabl es or cha rts.

• Link ing these paramet ers tha t were reco gnisab le by th e general public to
technological parame ters associa ted with sta nda rd internation al test method s for
cera mic tiles (Table 4).

• Establish ing certa in levels for these technologica l ti le par ameters (physico
che m ica l cha racte ris tics), w hi ch pe rm itted d ra wing up a funct io na l t ile
classificatio n, setti ng min imu m requireme nts that ens ure optimum performan ce
in a give n applica tion, throu gh ou t a till' installation's life cycle. As an exam ple,
Tab les 5, 6, 7 and 8 set out the levels of mec ha nica l streng th and resistance to loss
of su rface quality.

AI'PI.IC\TIO'S HHEAKI7'liG t .OAI> (F ) _I

Flooring exclusively for pedestrian tra ffic F~ 900 i'J' J
Flooring not exclusively for pedestrian traffic F > 2.000 N
wa ll nlin g ~_~~~_~~~_,..L_~~F-,>~4",50 N

Assocrauon or mecha nical "r ,.('n ~'h with bn-l l l..inJ,: Iliad en applied to whole till.":- accordin g II) tc..'
method ISO 1lJ.~S4.

Table 5.

LEVELS OF HESISTA1'OCE TO LOSS OF SURfACE Q UALITY
11'0 TER~IS OF THAFFI C 11'OTE~SIT\' A:"II ABRASIO~ IUSK

LEVEL

2

3

4

5

6

7

THAfFI C
G ROU P

:"\0 traffic

Low

Medium

IIigh

Intense

Severe

Nut exclusively
pedestrian

IlESCRIPTIO:"

For tiles not subjec t to traffic and destined for use as non-tra fficked floor or wall
tiline
Low frequency traffic is found together with the non-entrance of abrasive materials
(interior buildinz domains without direct access from outside)
Low frequency traffic is found toge ther with the entrance of ab rasive materials
(in terior or exterior building domains with direct access from outside)
Med ium frequency traffic is found together with the non-entrance o f abrasive
materia ls (interior bu ilding domains without direct acce ss from outside)
Med ium frequency traffic is found together with the entrance of abrasive materials
(interior or exterior buildi nu domains with direct access from outside)
High frequency trallie is always found together with the entrance of ab rasive
materials (whateve r the type of buildin g domain and location )
Associated with leve l 6 seve re traffic , with H minimum breaki ng load exceeding
2.000 N and the poss ib ility or requiring specia l mechanical performance such as
resist ance to rollin~. resistance In llght and heavy Impact with the added
recommendation of using tile sizes smaller than 33x3 3 em and greater than usual
thickness.
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RESISTA CE TO LOSS OF SURFACE QUALITY IN GLAZED TILES (GLl

I~~~ 2~~ 3~~~ ~~~ ~~~ 6~~~

~~~ ~t~ ~t~ ~t~ ~t~ ~t~~ Y'GL ~ ~GL ~ ~GL ~ ~GL ~GL ~GL
No traffi c Low Medium l ligh Intense Sev ere

MI :"I ~IUI\I LEVF:I-S O F RESISTA:-iC E TO LOSS O F S URFACE
I 2 J .. 5 6Q UAL ITY

Resistance to surface abrasion according 10 ISO 10.545-7 (C lass and - II II III IV IV
isible stage » soore'\ """~, 1500 rc \ 2100 m. N1OO~,

Stain resistance alief surface abrading (visible stage) according to ISO - 3 3 3 3 310.545-14
Stain resistance according 1O ISO 10.545 -14 3 - - - - -
Mohs scratch hardness (UNE 67- 101-92) - - 4 4 6 6
\t ean gloss difference value at 60" at 15 positions on the lest specime n
before and after abrading at 600 revol utions acco rding to the method fo - - - < 15 < 15 < 15
lctcrm ining gloss loss bv a standard rctlcctomerer (ISO 2RI3)

RESISTANCE TO LOSS OF SURFACE QUALITY IN UNGLAZED TILES (UGLl

~~~ ~~~ ~~~ ~ ~ ~+~ ~ ~< ~ < :es~t~~~~ ~t~ ~t~L ~t~L ~t~~ ~GL ~XGL ~ X GL

No traffi c Low Medium Ihgh Intense Severe

i\IIN IMU I\I LEVELS O F R F:SIS TA NC E TO LOSS OF
1 2 3 4 5 6SU R FACE O UALITY

Maximum volume removed (in mm ") in deep abras ion acco rd ing to
<:!J fl5 <1-1 19 <6·19 <393 <175

ISO 10.545-6
Stain resistance according to ISO 10.545-1 4 after subjec ting the tilcs
to surface abrasion acco rding to ISO 10.545-7 up to the fiOO·rcv . - 3 3 3 3 3
stage
Stain resistance according to ISO 10.545 -14 3 - - - - -

.,"hle 8.

As a result of th e foregoing points, it ha s been possible link the parameters
characte rising building domains to the physico-chemical cha racte ristics of the tiles to be
used in these domains. Having drawn up a funct ional tile cla ssification, tables and
questionnaires could then be prepared, which faci litate tile se lection in terms of its se rv ice
app lica tion. Table 9 is presen ted as a n example.
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CERAM IC TILE FUNCTIONAL CLASSIFICATION

SPECIFICAT IONS Q UESTIO NAIRE

Hoo ring

\\';1 11 c ladding

Tiling
joint

Open joint (width &!: 3 mm l .1:\

Butt joint (1.5 s wid th s 3 m rn j J C

Size
selection

l . < l OO mrn

L 2: 200 mm

Type of Glazed (GL)
ceramic

tile Uo~la/<'d (UCI.)

Exclll~in~ly
I" High frequency traffic

Traffic type and ln te nvity 1\1M edium frequency tr aff ic

in l l'n~i ty
pedes tria n

III Low frequency traffic

Not exclusi vely pedestrian

I Ab rasion
ri...k

Ri..k (Exterior [loring. interior tlooriru; w ith direct .tCCt':' from o utside an d special s itua tions

:"Jo risk (Interior flooring wi thout direct ace.........s from out isd e )

I
I

Frost

risk

Yt..'S

~ll

Presence
o f wa ter

Che mica l
resistance

Characte ristics

SPECIA L CH A RACTE RISTICS

Requirement s

Special mechanical str en gth and loss of su rface qual ity
.------~

• Bn>.l"'ing load

• Size

• Thi d ...I 'lt .......

• lm p oct "-....lstancc

• Rl.~i ...t..uKl· to rolling

• OtIll'r.-,

Spt.'Ci.1I clip res ista nce

• MdhoJ A: \ \1.'1 coefficient ot Irict ion

• Romp for 1'\1n.' fc.....·1

• Rarnp fe r ...~.....xial conditions

• Combination p nlfil,-I r.lmp

• Other-

Electrical cond ucti vity

Con tro lled gI~~

'Extreme temperature- changes

Ch emical rt.~i ... tan ce 10s peci fic products

• Spedfy p r oducts and concentra tions

1-

2-

3-

4-

Table 9.
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HA

IIA

11.·\

1 ---'

AI1oe\ 6 CSTB C-2H9H

I
ISO 1ll5-1:;' 17

() I~ 51lN7

01:\ 51130

C1i1s...ification 7 . 1 1/ 571

ISO 1054 :;'9

As .lgn.,\·d b...tween ~lclrti l'S

As <lgl\'txi ht.·h n 'cm parties

A-,,ignvd bl't l\'l'\ 'n p.l rt il~

As .1g(\'t.'tJ lx-twcon pMtil....
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\Ve are however aware that the re rema ins a certain lack of sharpness in two essen tial
pa ra meters in the proposed fu nctiona l classifica tion: resistance to loss of surface quality and
slip rcs istuncc, This imprecision is a consequence of the curren t stand a rds themselves,
which are necessarily to be fo llowed .

With regard to resistance to 10% of surface quality, th e lack o f p re CISIOn is a
co nse q uence o f th e lim ita tions of th e test method s for abrasion resi stance (ISO
10.545-6, ISO 10.545-7) and sc ra tch ha rdness (UNE 67- 10 1-92), for es tab lish ing a clear
cor re lat ion between the level s o f wea r in a ti le a fte r install ation under se rv ice
co nd it io ns, a nd the abrasion stages a nd scr a tch hardness proposed in these
s tand a rds. By ad o p t ing th e measure of g loss loss and sta in res is tance of ab ra ded
tiles, togethe r w ith ab rasion res ista nce and scratch hardness, we believe tha t th e
ma rgin o f u ncerta inty o r imprec ision rega rding the ti le ' s real behav io u r h as been
red uced.

With regard to slip resistance, there is grea ter uncertai nty, as a result of the current
s ta te of the technique. In ceramic floor ing where specia l non-s lip req u irements are to be
mel, the Ge rman standard s DI N 51097 and DI N 51130 are to be d irectly app lied togethe r
w ith the building domains classi ficat ion p roposed in Z H 1/571.

in ce ra m ic flooring wi th lower non-slip requirem ent s, one of the methods
ca n be u sed co n ta ine d in draft s ta nd a rd ISO 10. 545-1 7 (Me th od A, wit h a dry a nd
wet coeffi cie nt o f fri ction eq ua l to or larger th an 0.4 ), w hil e a w a it ing re sults fro m
the on going variou s rese arch es, and revi sion o f national s ta nd a rd s on til e
in s tall ati ons to p ro vid e a more accura te til e c la ssification in term s of non-slip
requ ire men ts"! ['I I. [ IllI ,

TI ll G BACKGROUNDS

The problems re lating to defects in tile ins ta lla tions, attributable to the na ture, sta te
and beh aviour of the background s o r substra tes have acqu ired notable importan ce in
Spain, a lthough new cons truc tion material s and innova tive technologi es in d ecks,
envel o pes and partiti ons are not ye t being widely used, as is the case in other countri es.
Curren tly, hori zontal decks basically consist of concrete s lab, while ve rtica l backgrounds
usually invol ve maso nry wall s, brickwork or concrete envelopes, and brickwork
partitions. Gy psum board, plasterboard, or plastered clay bri ckwork have only managed
mi nor penetration in residential building construction, to varying degrees according to
the geogra phica l a reas involved .

The p roblem of tile insta lla tion background s basicall y s te ms from defecti ve
q uali ty in installing them, s tructu ra l movements and movements a ris ing in the
subs tra tes themselves as a result the type of construction in volved, or fas t-track
co ns tructio n sys tems. The absence of a ny specifications rega rd ing tile inst all a tions and
backg round s (d iagnosis, anticipa t io n o f background beha viou r), fix ing s u rface

(71. Clcanabilt ty and hygiene of ce ramic till' sur faces . G. "11.\1ELLI:\ 1. G. CARA~1. Centro Ceramico lit.' Bolo gna (Ita ly ).
Qualio.'r '%, Vol. L p.lgt>s ·[\-59

1111. The moasu n-nwn t of floo r slip resista nce. Guidelines reco mmen ded by lilt' UK Slip l~ l·s i st <1 I ll't.· Croup. Issue no. I. [uno 1996.
Un ited Kin gdom

(91. Resol ving the gn')' .1n_~,1<; of slip rcsistano..·. RICI IARD BO\Vrv1A N . Archin-ctilc. November 144h·Janll.lfY ] l.JtJ7 . pagl's . 62-60
I lO]. Confus ion continues to reign over slip-resistence. JESS ~1CI LVAIN, TCA. 'nit' & Decorative Sur faces . f eb ruary lYQ7, r.lgl~ .

38-40, lJ-I.
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preparat ion treatments o r mitigation of background movemen t, lie at the onglll of
many tile insta llat ion pathologies, which we presume to be a major cause co mpared to
ot her sou rces of problems, especially when combi ned wi th butt-jointed tiling without
movement joints.

It was vita l to p repare a documentary block that could serve as a gu ide to the user,
in diagnosing the state and behaviour of a background and allow acting accordingly
before actually proceeding with the tile installation.

When we sta rted preparing the documentation, we thought that th e advance in
the work of Working Group CEN / TC67 / WG4 would allow adoptin g a quite defined
model in th is matter, especially considering the very title of the d ra ft st andard that wa s
to be developed by this Group: Guidelines for II,,' design and installation of ceramic tiling,
Spain ha s also been taking part in the Grou p since May of 1996. but to date a un itary
docu ment has not yet been produced on the cha racterisation of backgrounds. at least
not at the level required in Spai n. This is a result of the ge neral approach that wi ll
Ioreseeably dictate the fina l draft, as a res ult of the d iscrepancies that have ar isen
a mongs t Group me mbers, and the d ivers ity in the various types of substrates and tile
inst all a tion tec hni ques tha t ha ve been put forward by the cou n tries pa rticipa tin g in
dra ft p repar ation.

As it was thus impossible to incorporate a complete documentat ion on the subject.
w hich was fu lly ha rmoni sed w ith thi s dra ft standa rd, it was decid ed to d raw up a
d ocume nt of o ur ow n. which. res pecting th e criter ia a lready ap proved by
CE / TC67 / WG4. would serve as an effective consu ltation tool for all the professional
branches involved in tile installa tion in Spain, par ticularly for the tile fixe rs and
technician s. sales staff and trav ellers in tile insta llation materials su pp ly. Thi s document
was to satisfy the following requirements:

• Separating the constituent layers compnsll1g the multilayer system usually
involved in tili ng backgrounds i.e. the structural clement that su pports the tiling,
which we will term base (decks, envelopes, rough partition walli ng, etc.), the
existing intermediate layers or those tha t are used as a result o f functional
requirements, or arc needed for preparing the tile installation. especially in thin
se t fixing (levelling layer, screed, load distribution, sealing, insulating layers,
etc.), and finally the fixing su rface.

• To this clcmentarv division of the multilaver svstem we associated certain
techno logica l parameters that allow evaluating the state and behav iour of the
background with regard to the tile installation, and allow predicting required
safety margins for characterising the backgrounds, and acting on them in an
intermed iate stage between the design and installation of a ceram ic tiling . With a
view to sim plifying the association of these pa rameters to the multilayer system,
it was decided to:

- Associate a stability pa rameter with the base, as far as p redi ctin g foreseeable
movem ents was concerned wh ich stemmed from di me nsional stabili ty a nd
stability of a physico-chemica l type (corrosion of metals and concrete). '

- Associ ate a comp ress ibility par am eter with the intermediate layers.

- Associa te pa rameters of plan arity, cohesion. water absorption /suction, beh aviour
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under wa ter / mo isture action, surface texture and che mical compa tibility with the
fixing surface.

• After defining the mu ltilayer syste m an d the paramete rs associated with the
nature, beh aviou r and compatibility of the background for the tile installation, it
was necessary to provid e the user with an instrument that would allow him to
perform the diagnosis and act accordingly. This wa s done by incorporating
certa in diagrams for background analysis, and as an alternative or complement,
answering a qu estionnaire that enabled defin ing the tile installation, including
the intermedi ate layers.

• As an alte rnative to the forego ing point, the docu men tation files associated with
each type of background can be directly consulted, sepa rately considering the
base, intermediate layers, and fixing surface.

Tables 10 and 11 are presented as examples.

R ELATION BETWEE, • GLOSS DISAPPEARANCE TIME AND

EST IMATION OF FIXING SURFACE ABSOR PTION-SUCTION

Gloss disappearance time. Absorption/suction
(In seconds)

< 10 Very hiah
10 to 20 Hiuh
20 to 60 Med ium

>60 Low
No suct ion None

EFFECTS AND RECO\I\I E:\DAIII. E CO RRECT IO :-;S

WITII REGARD TO ....XIN G S URF AC E POROSITY

Absorption T ' IICK-SH ,",XIXG(MC) TIII X-SEl FIXIXG
Isuct io n

Effec ts Corrections Effects COITCctions

· Possible deh ydration of · This tile tixing · Possible dehydrati on o f · Application of pore -
the mortar system is not the cementitious adhesive scaling prim ers II

Vcr y high · Inadequate bonding recommendable · Inadequate bondin g

· Reduced open times and
ndius tabilitv

· Possible dehydration of · Previous wet ling 0 f · Reduced open times and · Reduction o f adhe sive
High the mortar the fixing surface adju stabili ty of adhesives spread surface area

· Risk v bonding
\ 1cdium

· Very low adhesion • Thick-set fixing is · Low adhesion strength · Fixing with adhes ives
Low strength un feasible with resin- free adhes ives C I. C2. () and I{ is

(AI and A2) reco mmended

· No adhes ion strength • Thick-set fixing is • No adhes ion strength with · Bond bridge primer (13)
unfeasibl e resin-free adhes ives (A I. if adhesives A I. A2 and

None
,\2 ) C I arc US\..~

· Low adhesion strength · Fixing with adhes ives
with adhesives con taining a C 2. [) and I{ is highly
low resin oroeort ion (el) recommended

Estimation of the water ah..orption/suction of a fixing surface and correc ting measure.. in terms of fixing technique .
I I : pore-seatin g primer.
IJ: bond bridge primer.
,\ I• .\2. C I. C2. lJ .m I{: M.'\: Table 12.
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wal) th~1rl ll t io ll layer

SI

Separation layer

NO
I

51

+
Screed

Suitable for
thick-set

, I TYPE II 1___
!

COHESION

L "':":::;::":':'-.J e- .I,Rcnovatiollalia reinforcing
layer

_ _ ~ I- - - - . I LOW

t

Added layer
required

Added layer
required

TEXTURE
9

Can requ ire additional
screed

t
Com require bonding 9
bridge or othe r surface 1- - - -

1
Rough r

treatment + +I - - - l__",",~~'-_~

ABSO RPTION

+
Mediulll I

! !
Com patible
adhe sives or

priming

Possibility or
damproofi ng

treatment

NO

EXPECTED MOVEMENT

I I IN-SET \\: [TI I
SUITADLE

A DIIE51vES
T1I1N-5ET OK
TH ICK-SET

Table 11.

The user can consult individual HIes that cha racterise the various bases and fixing
surfaces, with a view to complementing the information to be found in the previous tables
with factors tha t could not be classified , such as the chemical action of moisture or the
chemical compatibility between bonding mat erial s and fixing su rface. The foregoing fil es a re
extended with further information on bases, intermed iate layers and fixing su rfaces, whi ch
allow identifyin g whi ch action should be taken on the backgrounds, as well as the actions to
be carried out prior to tiling. In every case the striving wa s to ensure the sa tisfactory
behaviour of the tiling throughout its useful life with a sufficient toleran ce margin.
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BONDING AND GROUTING MATERIALS

The bond ing and grouting mate rials market for tile installa tion has in the last
few years gone th roug h a crisis of identity (no t for the man ufactu rer of these
prod uc ts, bu t for the user). Un til we ll into the 80s, ti le ins ta lla tio n in Spa in in vol ved
th ick- bed install ati ons wi th ce me nt mo rtars p re pared on site and nea t ce ment
slu rries fo r g rou ting, a lways w ith bull jointing . A technique and materi al s were
in volved , which were more or less co m pat ible w ith a medium / high porosity
ceram ic tiling on more or less stab le backg round s, s ince ce ra mic floo ring had quite
a minor pre sence.

This situa tion cha nged cons iderably when glazed s to newa re floor tile began to
be market ed . Since then a ma rket for ce ra mic floo rin g has been crea te d especially in
resid en tial ap plications . Pe rhaps as a result of copy ing foreign ti ll' fixing systems
and also as a react ion to the firs t grea t pathologies th at appeared in residentia l
ceramic floori ng, bondi ng materia ls began to marketed for thin-se t fixing, under
va rio us names, which became na turali sed in the 90s (ce mentit io us ad hesives,
ad hesive mo rtar, cement co ntai n ing ad d itions for wall t iling, mast ics, etc.),
Although at prese n t UEAtc g uide lines a re a lready applicable for eva lua ting
ad hes ive tec hn iq ues in till' inst all ati on s, the re a re few references in Spa in regarding
th e marketing of suc h produ cts, and even less in formation for th e specifie rs to be
incl uded in the techn ical requirements of tilin g des ig ns. Thi s s itua tion became even
more comp lica ted by the spread of thin-set fixin g with til es th at were becoming less
and les s porous, ha ving larger sizes, though it is st ill a mi nor fixin g technique in
wa ll tiling .

The need to partia lly or tota lly replace mec hanical ad hesion st rength by a
chemical type of bond ing in insta lling tile w ith a low to very low appa rent porosity,
the necessary deform ability of bondi ng materials to adapt to less stable substrates than
in the past, and finally the pecu liarities of thin-set fixing, specifically with the open
time parameter, have led to innumerable problems in floor and wa ll tiling, on using
materi a ls with the same trade name but exhibiting differen t com posit ions and
pe rfo rmance. The documenta tion prepared in the block on thi s subject mailer was
in tend ed to clea r up the situation rega rdi ng bond ing and g rou ting material s in Spai n,
helping the user in his se lection and offering su ita ble info rmation for a better
understanding of the essential roll' that these materi als pla y in the tile installation
process.

In thi s case, the advanced s it uat io n o f the work of Working G ro up
EN / TC67 / WG3 has a llowed estab lis hi ng cla ss if icat ions th a t a re in ha rm on y

with the European s ta ndard o n ad hesives for cera m ic ti les, especially tak ing
into account draft s tan dard p rEN 12004, wh ich represents a n importa nt advance
for co unt r ies s uch as Spain co mpared to th e foregoin g s it ua tio n, since i t
es tablishes:

* Basic definitions on till' insta llat ion methods and tools, classificat ion of bonding
and grou ting materials and the proper ties that they are required to exhibit on the
basis of sta ndard test method s.

* Certain compulsory cha racte ristics to be met by all adhesives, both of the normal
and fas t-set ting cemc ntitious type, and of the ad hesives and g routing materials in
di spersion and of the reaction type.
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* Optional characteris tics (additiona l and special ) for special performance bondi ng
and grou ting materia ls.

In particular draft s tan d a rd prE 12004, pending sun'ey and final voting in
it s September 1997 version, establishes terminology, s pecifica tio ns a nd co n fo rm ity
evaluation of cemen tit io us bonding materials, as well as dispersion a nd re action
resin a d hesives, with singu la rly important sections suc h as th e d efini tion o f the
appli cati on p roperties of these m ateri al s (sh elf ti me, ad jus ta bi li ty, s hea r and
tensile ad hes io n s t re ng th, defo rm abi lit y, and tra nsve rse d e form ation ), as w ell as a
table o f cha racte ris t ics (co m p u lsory, ad d it io na l and s pecial) , which es tab lis h
minimum va lues for ad hesio n s tre ng th a n d open time for th e va rious types o f
adhes ives.

Ta k ing th e d raft sta ndard a nd th e o the r work prepared by Group
C E / TC67/WG3 as a reference, while al so taking into account th e pecul iar situa tion o f
tile insta llation in Spain, and the marketing of bond ing and gro u ting materi al s, a
classifi ca tion was drawn up of these ma terial s as se t ou t in Tables 12 a nd 13, w hich are
in tend ed to :

* Es tablish a suitable bond ing and grouting materials classi fication for the cu rrent
Spanish market, incl ud ing econo mic bonding and grou ting materia ls (A I, A2 and
jl ), w hich may be co mpa tib le wi th conven tiona l a pp lica tio ns (in te r ior
residen tia l).

* Distinguish ccmen titious ad he sives and grou ting materials with a low polymer
resin con tent (setting the limit at 2% by weight of the composition), from those
exh ibiting larger contents (C'l and C2, jl and j2).

* Include d ispersion and reaction resin ad hes ives in (D and R), as well as p rim ers
(I) for fixing backgrounds.

These classi fications a llow linking the various bonding and grouting materials to
types of applicati on and requirements, essentially relating to adhesion st reng th and
deformability,

O n the oth er ha nd , th e documentation drawn up goes fur ther into co ns idering
the ro le of water-soluble p olymers and thermos etting a nd elasto meric polymers in th e
behaviour of bonding and gro u ting materials . Th e former because of their positive
e ffect on toorkabilitu and 01'CI/ time of th ese ma terials: open time is a key paramet er in
our co u n try, es pecia lly in the regions with a wa rm, dry climat e. Th e latter because of
their effect on ad hes ion s tre ng th a nd defor rnahility, Having ex p la ined their
importan ce, the different types of ad hes ive a re explici tly mentioned accord ing to the
app lica tion invol ved, parti cu larly in specia l applica tions (ex ter iors or w he re speci fic
functions are required), in which the paramete rs indica ted are vita l to achieving
s u itable tile inst alla tion quality. Making th e assu mption tha t the bond ing a nd g ro u ting
mat erial s (Cl and C2, j l and j 2) a re going to mee t the minimu m adhesi on s treng th
requirement s se t in dra ft s tandard prEN 12004, th e ,ftforlllabilil y para meter is s tressed,
a nd even extend ed to reaction bonding and g ro u ting mater ia ls for certa in special
a pp lications .
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BO:\,[)I NG MATERIALS
IlI"DERS DEFI NITI O" CO DE CU RREj\"T NA;\IE

E:\" 12I1 11~

Cement Cemcmuious adhes ive AI ~ " Mortero cola con vcncional"

Cement Ccmcntitious adhesive A2 ~ "Mortcro cola con caselna"

Ccmcnltrcsin l Cementiuo us adhesive CI ~ " Mortem co la de altas prcsta cionc s?"

Ccmcnt+rcsin~ Ccmcntitiuus adhesive C2 ~ " Mortcro co la con ligantes mixtos ''

Ccmcnt -+rcsin ' Cementitio u.. adhe...i\"l:'- C2 ~ Mortero co la con ligantes mix tos"

Resin Dispersion adhesive 0 ~ "Pasta adhesive"

Resin - hardener Reaction resin adhesives R r;t "Adhesive de rcsmas de reaccion '"

Res in and'or cement Primers I " lmprimacioncs'

Fn-.~m resin lew rJq-rr_ial ( ~2%) .

,n'll~-W rcxir: hig, rrttrn.ia; i>2%J .

Liq.UI rcsir..

'tI irt- »rnrere ur-u nr r .s.

:\11 -h ve ~du.;l\,_~_; mlJ h~ <r.u:..L:.til.e in a frn:-9'ttirt.l ·...~1 .

Table 12.

GROUTll'IG 1\1 ATERIALS
llI :\"n ERS DEFI:-;ITIO~ CODE

EN 12Ull~

CURREi"T NAi\IE

Cem ent Cement oul JC

Ccmcru-rcsin ' Cemcnmious grou ting material JI

Ccmenr - res in: Cernenritious grouting materia l J2

Cement -resin I Ccmcntirious grouting matc rial4 J2

Resin Dispersion grouting mate rial JD

Resin ' hardener Reaction resin groutin g materia l JR

kw I ~-rrl resin Ic- i-Iq ce- n, ( ~2%) .

, :ill resin,

AL. tl~ d..hsi\r-B Illlf iE a~ in a :=a:t.~u v .rsirn,

Ji,ble 13.

TILE I STA LLATION TECHN IQ UE

"Lecbada"

"Mortem parajuntas...·

"Mortcro para junta:..~·

"M ortcro para juntas<••

"Pasta para juntas"

" Moncros para juntas de varies
componcntes.?"

~ resin hig, pqxrt.ia. (>2%) .

" it."! erersce annu ls.

Taking in to account the peculiarities of til e inst a llation in Sp a in, this
documen ta tion block wa s to cover a ll the stages tha t com p rise d the genera l p lann ing
of the tile in sta llation process , lin king ma terials se lec tion crite ria and background
treatments. Both types of ti le fixing found in Spain were however to be includ ed,
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tra ditiona l th ick-bed fixing with ce me n t mortar prepared on site, a nd thi n-bed fixi ng
w ith different types o f adhesives. Finally, all the technical s ubjec ts in he re n tly
in vol ved in movement joints and specia l ap p lica tio ns were to be d ea lt with in d eta il,
given th eir sca n t implemen tat ion in tile in stall at ion, and th e low level of professi on al
co m pe tence of most o f th e p ro fess ional pl ayers pa rty to th e process, fro m specifiers to
tile fixers.

The d e la y afl slllg in the d e vel o p ment of th e work of Working Grou p
CEN / TC67/ WG-I and th e foreseeably genera l characte r of th e final documen t to be
sub m itted for approva l b y C E / TC6, make it un fea sibl e to usc th e various d raft s
p repared by thi s G ro u p. Ins tead , co u n tr ies like Spa in, Ital y and Portugal , shou ld
aspi re to ha vin g a manunl for the design and in sta llation of ceramic Ii/illg that regulates
th is act ivity under a ll its aspec ts, as these nations hav e th e ad ded di fficulty o f not
being ab le to co un t on organised trad e gro u ps or associa tio ns as in terlocutors, with
homogeneous cri te ria in pe rfo rm ing th eir tr ad e. For this reason, even while
a ttempting to incl ude draft d ocuments prepa red by Grou p WG-I, we ha ve had to
d raft a co m p lete, u n itary documentation on th e who le tile insta lla tion p rocess . Th is
has a lso been s tructu red accord ing to levels of co nsu lta tio n th at woul d satisfy th e
in formation need s o f th e di fferen t pa rti es to the tile in st allat ion process. The
documen ta tio n p roduced according to its va r ious le vel s, co m p rises th e foll owin g
sections :

• Detai led description of the ge ne ral tile insta llat ion process, highlightin g the
essen tial features that lead to technical and aesthe tic quality assu rance of the
ti ling, rai s ing th e work yield, sup press ing improvisation, downtime and
unforeseen conti ngencies, all of which arc se t out accord ing to the schema tic
presented at the beginning of this sect ion.

• Technical descrip tion of tile ins talla tion by the th ick-set method , its main fea tures
and the co mpatib le ap p lica tions wi th thi s tile installat ion method.

• Fu ll technical d escription of tile installa tion by th e thin-set method as an
alterna tive to traditiona l tile installation and as a quali ty sol u tio n to a
co nsid erable number o f tile ap p lica tions , with exten sive informa tion on
materia ls prepara tion and application, use o f suita ble tools and the peculiarities
of th is tech nique in accordance with the different applicat ions, incl udi ng
recommendations for qu ality contro l of mater ials and the tile insta lla tion
process .

• Af ter descr ibing the various technical options for tile ins ta llation , certain systems
arc es tablished for fixing in conventiona l ap plica tions, following an eleme n tary
classifica tion of substra tes (expected movements and planarity), and tiles (wa ter
absorp tion capaci ty), as set out in Tables 14 (floor tile installat ion ) and 15 (wall tile
ins ta lla tion).

• A documentation block is specifically d evoted to movemen t joints, from an
elemen tary classification in accordance with the WG-I p roposal to specifications
on materi als and the ins ta lla tion technique, ta king into account the most
advanced int ernational standa rds on the subject.

• Finally specific docu mentation blocks arc es tablished for eac h and eve ry specia l
application.
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FLOOR T ILlI'G
RASE CfRA~HCnl F

CLAss
Integral Absorption Absorption Ab ..o-pt ion

(expected
tvn system >3·/. from 1·3~. < I 0/. Special " ..q uiremem s

mo vemen t}
(pla narity)

TYPF or Am rt s rvt

I SD
1
'1'l1 ,\ 1 CI C2

SDl AI M C I I< ) ct"

II so, AI CI C2
I

SG~ \IC NlA NlA

SD, AI CI C2
III

SGll' , ' Ie NtA S 'A

I SD,ll>' CI C1 Cl

SD! cr- C I'" C2" 1
II

2 SG, Me N.'A ~ !A with separating layer

SO l CI CI C2 with screed
III

SG 1 MC NtA K 'A with separating layer

I SD 1'1o ' C2 C2 C2

] Sf), ('2'" Ci<' ct' l
II . III

SO, C2 CI C2

SI>, AI CI ('2, I. II. III
SG3 Me N/A ~lA

SD, n CI C2 with load distribut ion laye r
5'· ' I, ll

SG, Me SfA ~ IA with loa d drstributiun laye r

tl TAP. III is Ln IU l L ble
tJ t1:f--.UHrrU t C1 !:xi.'l) 9rla"EctHrt"t~.icn
o ;dlEi'.~ ca; b. __c lP to 15 nr- 'J:.ick

N A: •rr ;l1Jl-irrb1P.

'I i.tl de 1-l.

WALL TILII'G
BASE CERAMIC TILE

CLASS
TYPE

Integral Absorption Absorption Absorption
(expected

(p lanarity)
system >3% from 1-3% < 1%

movement) TYPE 01' AOIIESIVL:
I SD1

lM1 AI/A2 C I C2

II SD, AI '" CI '" C2'"
I

SD, AI /Al CI C2
III SG1,," I MC NIA NiA

I SD l
i il l C I/D' C' C llD '" C2!D1c l

2
II SD, el '''' C I1b l C21b l

I SDI
I • 1 C2JD'" C2iDl CI C2/D "

3
II SD, C2'" ClI0 1 Ct DI

U EhuU::t.:rul. of fl>Cin) a afa-e ihnTrj,m
b Ait5i.'.ei all l.l-' Ull.i -fJ to 15 nm thid<
t1 W ifh CB7ITIic tilffi t {l :0 9JJ en"

N/A: I't '- Cfplioo I"

Tlible 15.
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FLOOR TILING
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The effort mad e deserves highlighting, which attempted to com munica te the need
to incorpo rate II101'ell1e1lt joill ts in eve ry d esign , by facilita ting det ailed information on
mater ials and tile installation techniqu es, extend ing these to prefabrica ted products for
this typ e of joint. The best guidelines were cons ulted, set ou t in the va rious nat ion al
sta ndards (1355385, AS 3958.1, AS 3958.2, American Tile Installa tion Manual by the TCA ),
on insta lling movement joints and also on classificat ion and test methods for the
materials in vo lved (DIN 18540, ASTM C920, 1356213, ASTM 0 -1564-71, ASTM 0-624-71,
ASTM 0-624-73 and DIN 53495). This has led to an ab undance of tab les for the correct
se lection of ma terials and most suitable tech niques, even taken from trade ca talog ues to
facilitate the work for s pecifiers and tile fixers . The written documentation is
supp lemen ted by a great many cons truc tion di agrams and g raphic materials that can
se rve as referen ces for the user.

In a tte mpting to se t out a suitable technology for the tiling with the grea tes t possible
deta il, a g rea t effort has been made in the cha pter on specia l a pp lications. On the one
hand, it has been a tte mpted to cover all ap plica tions in exteriors and /or tile ins talla tion
process perform ing specific fun ctions; on the othe r hand, specific in formation has a lso
bee n covered for tile ins talla tion as well as informative aspects relative to multilayer
systems (sca ling, insul ation, etc.).

At a first level of con sulta tion , throug h a techn ical file, a description is prodded of
recommended uses, tile requ iremen ts, materials invol ved, tile insta lla tion method s,
grou ting operations, movement joints, and a list of refere nce international s tanda rds.

At the second level of cons ulta tion, a detailed description is provid ed o f the tile
installat ion p rocess, with cons truc tion d etails, cha rts for materials se lec tion, and
ab undan t photographic material to supplemen t the descr iption of the tech niqu e.

A t the last level of cons u ltation, specia lly di rected to specifiers, extensive
informat ion is provided on the functiona li ty of the special a ppl ication in a ll the aspects
involved; cha rac te risa tion of the ma in and derived func tions of the tile ins ta lla tion,
descr ipt ion and criteria of the ava ilable ma terials for achieving this function, tile
ins talla tio n process, and co ns truc tiona l pecul iar it ies of these materials that are
subsequen tly to be tiled . Thus for instance, for cera mic flooring with sound proofing, the
concep t of sound proo fing in cons truction is incorporated, by introducing a parameter
tha t measures the sound proofing (standard weighted sound of footfa ll or sound of
impact), sound proofing materials, and the parameter of dynamic rigid ity, as well as the
design and inst allation of so und proofing for subse quen t tile fixing.

Th is documen ta tion block co nta ins other a ux iliarv sec tio ns on the tile inst all at ion
process: one is devoted to the technology of tile cu tting, with an ex tension to a ll the
equi pmen t involved (tools, measuring instruments and mach inery) for tile ins ta lla tion;
another is devoted to safety and health in the workplace, specifically w ith trade
related ma terials; fina lly a thi rd sec tio n sets out to guide the user in d iagnosing tile
insta llation pa tho log ies , classifying these according to their origin. Th is last option
goes together with a quest ion naire tha t the user can fill in as an aid in the diagnosis of
the pa thology.

THE TRAI NI NG PROJ ECT

An a na lys is of tile install ati on In Spai n implicitl y in volved di agnosin g the
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professional com pe tence of all the ind us tria l and commercial branches invo lved in the
process, ranging from tile manufacture to ac tual tile installati on.

A training model was req uired, which wo uld ma ke good the shortcom ings detected
in professional co mpetence in th e vari ous groups involved or simp ly raise the
specialisa tion or trade competence . From Sep tember 1996 to June 1997, an overall project
was develo ped , aimed at answering p rofessional training need s in terms of the following
figures:

• Tile seller, both th e travellers that attend to the d istribution and sales of the
product from the manufacturer as well as sa les staff at more or less specia lised
sa les outlets and showrooms .

• Technical salceperson of tilefixi llg materials, including a wide ra nge of professiona ls
devo ted to se lling tile installation mat erials, especially bond ing an d grouting
materials and ad ditives,

• Tilefixer, as the professional with basic trad e sta tus , able to install any type of tile
ind epen d entl y in conven tiona l applications, working under supervision in
special app lica tions .

• Mllster tile fixer, correspond ing to the figure of the subcon trac tor, recov ering the
co nce pt of master y (in the old professional trad e struc ture), with regard to the
degree of specialisation and autono my in tile installa tion, un der premises of
qua lity and high yield wi th innova tive materials and techni ques.

• Technical specialist ill ceramic tiling, a figu re that is necessary for quality control in
fin ishes, in special tile installati on ap plications, and exceptional projects, which as
a res u lt of their magnitud e or cha rac teristics req uire a techni ca l d irector, Th is
p rofession al figure has ye t to be crea ted among the p rofessio na l group cur rently
in cha rge of techn ically supervising bu ilding cons truc tion in Spa in (quan tity
surveyor or technical arch itect).

Alt hough the p rimary trai ning needs of so me of these figures can be attended by
seminars or specific individual training ac tions, an overall project needed to be designed,
covering all the variables tha t wou ld ensure qua lity train ing:

• Defining the va rio us p rofessiona l figures, as well as their competcnces, skills,
responsibilities and au tono my,

• Pro viding training conten ts for eac h fi gure a nd fitt ing these conten ts to a spec ific
training project.

• Using mu ltimed ia tools for imparting the tra ining conten ts.

• Crea tion of a methodology for assessing professional competence, which would
se rve in p reselecting the trainees and eval uating the training result.

• Speci fically for tile fixer tra ining , av ailabi lity of a method ology for train ing
tra iners, focusing on ped agogical training as well as specialisa tion of these
p rospect ive instructors in new tile insta lla tion technologies.
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Alt hough the tra ining project es tablishes the p rofession al competence and skills of
eac h of the above figures, tra ining modules hav e bee n specifica lly designed for the tile
fixer trad e, which are intend ed to cover the fu ture train ing of the figure of the tile fixer
with 'ifJicial trade statli S milt the master till'fixer with official trade status.

In the firs t case, a training module is to be put in place d irected at the installati on of
finishes, in terms of the professiona l figure of the till' fixer (known as " ins talador de
revestirui entos" (C E/ 08,02) according to build ing cons truction nomen clatu re), which
coincid es with Leve l 2 trai ning modules, as defined by the Inst itut o Nacional de Empleo.
Access will be had to th is module according to the following sche ma tic for ongoing
tra in ing or after a p revious course in masonry, wi th minimum contents of a theoretical
and p ractical nature, to ensure that the tile fixer module w ill be p rofit ab ly imparted .

Skilled labourer~
.. labo urer

C E Building CElO8.02
Tra ining module Tile Fixer with

construction r- - Ceramic Tilings (I) Trade Status
-

scosector
Other

I-- professional -
figures

Other cae
oreE f-

acuvmes

•
PROFESSIONAL

PRACTICE

In the second case, the training mo dule is aime d at the slIbcoll tractor or Level 3
" instalador de rcvcst irnient os". Access is had to the module af ter achieving official tile
fixer status with a certa in experience, d ep ending on the background of the candida tes
and number of years of p ractice in the trade, as set ou t in the accompanying sche matic.

~

Traininq module I I:"": . ]
' ••m' n"",, ,",;-', ~~"j'rxer

SUB CONTRACTOR 1
STATUS

5 years professional
practice . Proven

-+ experience in special
applications

=-~::-""I I 2 years 1
- Iprofess.ional I""·----,

---J , practice

Tile Fixer With
Trade Status

! Tile Fixer with
Trade Status

Tile Fixer with Trade I 1 2 years
Status. Qualificallons -+ professional -,

recognised in Eu practice
harmonised schools I I

1..... -.....
labourer I

~
[

Training module l
Ceramic filings (I)

tr Other -----'
protesseoer
~res

For the two foregoing modules, and especially for Ccramic Tilinge J, d irected at
traini ng tile fixers with trade sta tus, qua lity training is ta rget ed based on the following
characteristics:

- A clear innova tion in conten ts (ma terials, techniques and new app lica tions for
ceram ic tiling), and new related methodologies, prioritising the techniques and
wo rking me thods that p rov ide grea ter quality and bett er tiling yield.
Adap tation of theoretical knowledge to practical knowledge.
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- Pa ra llel e lucidation of theoret ical a nd practica l know led ge, based on the
distribu tion of teach ing hou rs and training process stages , with the clear objective
tha t the trainee feels that he is en gaged in a task and not just a passive individual
in a class.

- Com pa tibili ty and co mp le men ta rity between techniques and practi cal
kn owl edge.

- Restriction of the number of teaching hours for each vocat ional module, which is
nev er to exceed -l50 tea ching hours, with a view to making quality tra ining
compa tib le w ith short-te rm professional expectations.

- Provision of a distribution of teach ing time between the acquisi tion of pract ical
knowledge and skills ve rsus theoretical kn owledge in favour o f the former in a
rati o of a t least 80%_

- Detailed training programme, w ith teaching time developing towards progressively
increased autonomy of the trainee, so as to prepare the trainee for professional
practice and motiva te him by skills acquisition. Three stages are programmed: pure
training, mixed training with su pe rvised practices, and actu.il work at a building site
with period ic updating of theoret ical and practical knowledge.

- The syste ma tic a pplica tion of a methodology for eva lua ting profes sion a l
competence p rior to training to achieve the necessa ry basic uniformi ty among the
prospective trainees and customise the con tents to the needs of the professiona l
grouping .

- Em phasis on visual comm un ica tion methods rather tha n ora l, and ora l rathe r
tha n w ritten, for delive ring the inform ati onal contents, systema tica lly using
multi media too ls, such as CD-i, video, slides, d iagra ms, hard copy g raph ics, trade
ca talog ues, an d in eve ry case physica l sa mples.

- With regard to the skills acquisition hierarchy: first quality ins talla tion, and then
high yield installati on, a ttem pting to achieve the second w ith time and practice
a fter consolida ting the first step . Th e trainee sha ll first acquire confidence and
then find moti vation with growing responsibility, rapidity and prod uc tivi ty.

- Specia list instructors that systema tically ap ply the methodology of the mod u le
for trainer train ing.

Ac tiva tion o f vertica l a nd ho rizont al co mm u nica tion amongs t
instruc tors/ tra inees.

- Prio ritisc practices and ski lls in the most com mon applica tions , usi ng techniq ues
that represent a rise in q uali ty and yield .

- Prior to sta rting the train ing mod ules, it is vi tal to fos ter tra inee mot ivati on by
un de rsco ring the na ture of the specialty and vocational opportu ni ty that the tile
fixer trad e offe rs in highly ind ustria lised qua lity build ing cons truc tion.

- Subsequent to the training module that trainee shall be mon itored in the firs t few
months o f his pro fession al p rac tice to eva luate his post-tra ining and achieve the
ult imat e objective, which is the inco rpora tion in the workforce of a train ed worker.

Th e above characte ris tics invo lve a cha nge and a n e ffo rt in d ra wi ng up,
programming and effec ting the training. Thi s represents a q ua lita tive an d quantitative
cha nge in the cu rrent field of vocati onal and on going professional train ing in this subject
matter, far from the average levels found in o ther European co untries w ith a tile
cons u mp tion that is much lower than in Spain. The effort is assessable not just by the
methodology and conten ts of th is tra ining mod ule bu t also by the use of suitable med ia
and the need to coun t on specia list, highly motivat ed instructors for carryi ng out the
work
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For the p re- and post-tra in ing evaluation methodology, various models were taken
into account. which could more or less easily be adap ted to trai ning in the Spanish
bu ilding construction secto r, the model prese nted by Mr. Coli n Cass in Q ualicer '9-l11l1,

being the one closest to ours. On the other hand, training con tents in Germany were a
major technical referen ce, exce p t for the substan tial differences involved in a long-term
train ing model, developed in a d ifferent context from the training needs of the Spa nish
bui ldi ng industry. The specialisa tion and ongoing training of the instructors or train ers
was ano the r key issue in this proj ect. cons idering the se rio us shortage of qu al ified
teache rs that th reatens to occ ur when this training programme is to be wid ely
implemented.

Tables 16 an d 17 se t out the teaching units and skill acqu isition of the training
module designat ed Ceramic Tiling» J.

Teaching unit s Hours

I - General theory (I): Units and measures. Lexis 25
2 - Theory applied to practice (II): Measuring up and setting out 25
3 - Ceramic tiles 15
-l - Tiling backgrounds/substrates 30
5 - Work planning 25
6 · Materials 25
7· Conventional applications 200
8 - Introduction to non-conventional applications 65
9- Movement joints 10
10 - Cost estimates and work reports. The scl f-cmplovcd tradesman 10

TOTAL -l30
"Ilb/t· 16.

The train ing module designa ted Ceramic Tiling» II d irected at the p rofession al figu re
of the Subcontractor or Master Tile Fixer is intended to cove r the following p rofessional
competencies.

• Installing complete ceramic tiling d esign s based on pla ns and specifica tions
issued by the relevant direction or, in general the clien t/contrac tor.

• Drawing up work estimates tha t incl ude materi als and multilayer sys tems to be
ins ta lled prior to tiling.

• Directing, programming and coord ina ting the work of the tile fixers.

• Directing an d /or carryi ng out all the specia l ap plica tions .

• When specifica tions are lacking, possession of the necessa ry cri ter ia and
methodology to foresee the requi red techniqu e, mat erials an d colla tera l tasks.

These co m pe te nc ies corres po nd to s pec ific tasks of th e ce ra m ic ti ling
s ubco n trac tor, as se t ou t in Tabl e 18. Th ese spec ific ta sk s a re linked to teach ing uni ts

111 1 lilt' f ixin g skillsun Australian approach to qu.l lity control . COl I \: CASSo TAFE Com nus ...ion of NSW. Syd nt'y In..t i lult' o f
Icc hn ologv (Au..tr.:tli,l) Qu "li cw '9-l, Vol.ll , p.l gl'S. 217-2211
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presented in Tab le 19, an ticipa ting an assessmen t sys te m and s kill acq u isition as
sho w n in Tab le 20. This tr aining m odul e p ro ject , a imed a t re cove r ing th e figure o f
th e Master Tile Fixe r, is to be imp lemented af ter running th e train in g module
Ceramic Tilings 1, thus ensu ring ad eq ua te p rofessional experience for th e g ro u p
targeted b y th is specia lised training , w h ich represents th e cli ma x of th e w ho le
process .

BASIC CO:'/T ENT S

Theoretical knowledge (theory)
Basic arithmetic: calc ulation. measurements. percentages
Basic geometry: interpretation of surfaces, calculation of areas and
volumes. calcu lation of slopes, understanding tiling systems
Physical magnit udes related with the profession
Basic chemist ry of materials

Background knowledge (theory and practice )
Introduct ion to backgro unds/substrates
Cement mortar
Adhesives
Grou ting materials
Ot her material s: primers . scalers, cleaning agents. etc.

Cera mic tiles (theory and practice)
Types of tiles. identification and cha rac teris tics
T ile selection in term s of use
Information supplied by the manufacture and its interpre tation
Ceramic tiling syste ms
Introduction to tile CUlling
S lI ri~ICC treatments
Pre-installation contro ls

Buckgrounds/su bstrutes (theory and practice)
Identification and characterisat ion
Backgrou nd/substrate cont ro ls
Act ion s undertaken on backgro unds/substrates
Prepa ration for tile installation

Work programming (theory and practice]
Ma terials (theory ami pract ice )

Speci fica tions and con trol s
• Preparation and handli ng
• App lication
Tiling in conventional app licat ions (prac tice)
Tiling ill non-conventional applications (theory and practice)
Mo vement j oints (theory and prac tice)
Equipment (theory ami practice)
End opera tions (theory and practice)
Reports and cost estimates (theorv and pract ice)

~\CQ ll l (U: 1J

CO ' I I'E TE:'lCt:

II

II

c

C
II

C
IJ
II
II
II
A

EVAL UATION

EC

ec, EI'

EC, EI'

EC, EI'

sc, EI'
EC. EP

EP
EP
EP
EP
EP

EC, EI'

E c : G Lpirg p"ell ul.:.a. « n'.t.~j(J" ct UI.U.H:.irnl krn·LuJ J_'1
EP : L...ejunicn rr: ra::ryin: UL a I:J.T.g:amd <uill-JIlFrt cr I1tpLt.t...i.all puDCRl ca.c lirhd to a ~i<i 1

.Acql ir,'d ccopeteoce
LEV Po L A: T.l""I""fl~""'·l-iir l! <I d tei.---g m:e : 0 u .,J1.:lb thn'R"...i.o=ll intomckn.
Lt::V E L B : lJ.:...q ) t f !l..--g ;i>'l.' '.CJ sele,.....~::.. en ; lH1niq.ffi e rl carrv c.r. e ee i't':'".iU ,·ut .
LEV EL (' : Also [ ~ !i..--g <t-i.f· ro di.. l JI..1E di.f 5o.1t siau.kra trrl 7M-. far., I..!. t:i.cie"T cb-dsio b W :nl.'"~ rrrn .

Table 17.

In the firs t s tage, the following objectives are set:

• Full dev elopmen t of the train ing mo d u le Ceramic Tiling» l, pri ori tising its
imp lementati on in the ge og raphic regions exh ibi ting the greatest imba lan ce
between d emand and su pp ly of compe tent tile fixers, and where there is a g reate r
pred isposi tion toward s quality training.
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S .'ECIFIC TASKS OF Til E ~.ASTER TI LE FIXER

CASTELL6N (SPAIN)

•

•

•
•
•
•
•

•

•

•

•

•
•

•
•

Analysin g all the cond ition ing facto rs o f a de sign and measuring to plan on site.
Interpretation of design plans.
Knowin g and being ab le to interpret quality standards on til ing ma ter ials and
equ ipment , as well as their guaran tee or quality ma rks.
Directing and doing the necessary meas uring up and setting out on site.
Selec ting and stoc kpiling materials and organi sing work team s,
Coordinating the performance of the work with the person in charge ofconstruction
Direct ing and coo rd ina ting wo rk team s,
Knowin g and ensuring health and safety regulations of the building sector arc appl ied .
Observing and ensuring tile installation specifications arc met.
In the absence of specifications, designing and carrying out a full ti le installation even
in non-conventi onal applica tions.
Knowing and having selection criteria relative 10 the quality and suitability of tools,
equipment and mac hinery for a tile installat ion .
Being able to select, de sign, and install scaffo lding accord ing to functionality and sa fety
criteria .
Knowing and being able to select the most innova tive ma teria ls involved in multi laye r
systems .
Knowing and being able to app ly qua lity contro l p lans in installing ceramic tilin gs.
Knowin g and be ing ab le to d iagnose non-qualit y situations in tile installation, ran ging
from material s to fi nishes.
Drawin g up detailed cost es timates .
As a subcontractor, di rec ting a til ing compa ny. based on updated know ledge of
company ma nagement, fiscal and legal req uisites .

Ttlb/t' 18.

Teaching units Hours
IUHCk~

week"

I . Review of tile installation tech nology (I) (") 30 1-2
2 • Review of tile installation technology (II) (") 30 2-3
3 . Rev iew of tile installation technology (III) (U ) 30 3-4
4 - Review of tile installation techno logy (IV) (" ) 30 4-5
5 - Introduct ion to multilayer syste ms 30 5-6
(, . Special applicat ions (I). Flooring with soundproofing 20 7
7 - Spec ial applications ( II) . Flooring with thermal insulation 20 7-8
8- Spec ial applications ( III). Flooring with thermal insulation and soundproo fi ng 20 8-9
I) - Special applications (IV). Flooring with under f'loor heating 20 9-10
I() - Specia l applications (V) . Raised flooring 20 10
II - Special applications (VI). Ceramic tiling with sea ling 50 11-1 2
12 - Special applicat ions (VII). Exter ior tiling 50 13-14
13 - Spec ial app licat ions (VIII). Swimming pools and wet environments 30 15-16
14 · Spec ial applications (IX ). Flooring with high mechanical strength 30 16-1 7
15 - Special ap plication s (X ). IIi g hly res istant ceramic tiling with chemical scaling 30 17-18
16 - Special applications (XI). Conductive cera mic flooring 10 IX
17 - Specia l applications (XII). Ceram ic tiling in renovation programme s. Special

applications 40 19-20
IX- Safety and hea lth 10 20
19 - Designing. planning and programm ing the work 40 21-22
20 - Drawing up report s and cost estimates 10 22
2 1 - Management of a tiling compan y 10 23
22 - Fiscal and legal req uisites relating tn a tiling company 40 23-24

SUBTOTAL 600 24
EI'\() OF COU RSE PR OJ F:CT 40 2

TOTA L 640 26

• IIp rn-lu'dl tHTTl T\-ITE .uvim <'l week's hurn of lHHIB p~ mrrh
(....) A d uuJtd oa zvi. w ~s in.uhul (tj ury an I=Lu..tiu.') d: rIP c rte t s of rte trainim III rnle Ceri..£n.il' T ili: u; 1
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• Programming and holding semina rs a t the Officia l Co lleges of Quantity
Surveyors a nd Technical Archi tects, which will a lso se rve as the basis for
d esigning the train ing of specia lists in ceramic tile ins ta llations .

• Dissemination ac tions w ith the new train ing mo dule in centres a t which tile fixe r
tra ining cou rses a re already being hel d .

• Persuad ing the Administrat ion in general, and the ind ivid ua l Bodi es th at are
off icially competen t in matters of training in the bu ild ing cons truc tion branch, to
provide funding for tile fixer tra ining under the set prem ises.

• Establishing a pub lic service providing technical in formation and advice on the correct
selection of materials an d tile fixing techniques in conventiona l and spec ial
applications.

BASIC CONTEI'TS

Revie w oftite ;II.\IU//(";",, It'chnoloJ:.r (tlu'o r)')
Interi or dec oration . Deslan rhcorv
I) r;n,in~ up and interpreting designs und ptan s
:\It..'asuring up . set ting ou t and programming wnrk
Ce ramic tiles
Tiling backgroundv subst rutcs
Hooding :111 <1 groutin ~ m ater-i als
Mll\"ClTIl'nt joints
Cutt ing 11'chnol0J.:Ya nd eq uipment for til e installation
Other til e inst •allat iun mat eri als

." " IIi/aye,. systems
Const r uctional sol ut ions
So und pro ofing and soundproofin g mat eri als
T hermal insul at ion an d thermal insu lati on materials
Se.t li n~ an d d raln ing.
Cer amic tilings with h i~h mechanical stre ngt h and chemic a l
resistance

Special upplicationv
Ce ramic noorin~ with sou nd proofing
Ceramic l1uorin J,: with ther mal ins ulation
Ceramic noorinl: with t he r mal insulation and soundproorlna
Cer amic nooriuJ,: with underflour healill l:
Rai sed ccramlc tloorin J,:
Ce ra mic liIin~s with Sl,.tlinl:
Cera mic tloorinf! uver large su rface a reas
Exterior tilinl:
Sni mm inJ: pool s and wet envtrunmcnts
Ceramic noortug with hlgh mechanical strenuth
lIighly resistant cera mic ttllngs with che mical sealin2
Cond ucti ve ceramic noorinl-:
Ceramic tilin l-: in rcn cvatlnn programmes. Special ap pllcurlunv

Safet)' and healt"
Work programming {theu ry und pract ice}
.\ Ia" a}.:eme" t ofa tili,, }.: company
Fiu ul and leKal requ isites relating to u tiJi,,}.: (·ompa" y
WtJrk reoorts alld cost estim ates
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A model ha s been presented selling out a course of action for improving tile
ins talla tion qu ality, which can be characterised as follows:

"l'ILr, HG
"Uf.STFtUCTION

I'JDll .....Ry

Developer .
Bu i Lde.r u

SPECH ICATION

Archi ectfl
Technica l Archit cts

t

TI LE INS IA l,l ATION
PHOfo ESSIONAL.·

'Y':1.. f i xers
Subcontr'lc ~ors

CERAMIC T ll.~

M.;J UFAC ruRIHG
I mUSTRY

Technical ~arke~i b
After s<lles servo e

CERAMIC TILE SALES

nt s t.r Ibut Ion
sa les ou t Let,

Tllor INSTALLATION
HATERIALS AND

EQUlfMENT IN llJSTRY

• It is applied to a territory with high tile cons umption and notable shor tcomings in
tile installation.

• All the industri al and profession al parties involved in manufacturing, marketing
and selling, and using tiles have participated .

• t incl udes a unitary documentation on tile install ation technology, as an
instrument of universal disseminati on . The documentation also served to define
basic training con tents. It is also a key instrument in selecting the most su itable
materia ls and techniques for qualit y tile installations.

• A training model is proposed , which can progressively raise tile fixer competence
and mi tigate the curren t lack of specialists. The training model is cha rac terised by
including innova tive conten ts, the latest techni cal resources, participation of
specialists, and application of a new training me thodology.

• O ther promotional actions are foreseen to foster good practice in tile ins talla tion,
especially aimed at the professional groups involved in design ing and directing
tiling projects in build ing construction.

The model is intended to dissem inate the proper selection and usc of tiles, creating
a positive approach to ceramic tilings from functiona l as we ll as aes the tic point s of vie w.
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It also aspires to star ting a standard isation process for tile fixing in Spain , which requires
providing trad e status crite ria and competence, spec ialist train ing, and in sum shou ld
lead to a recognised trade statliS and specification for the activ ity.
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Another pri or ity objective is promotion of innovative materials and technique,
es pecially high performan ce bonding and g routing material s, to ensure qu al ity, durability
and op tim u m behaviour if the tile installati on, as well as extend ing the use of tile to a set
of spec ial ap plica tions that undoubted ly represent the potential future growth o f th is
product an d the ind us tria l sec tor that produces it.

We bel ieve that the model can be exported to other coun tries with a si mila r
eco no mic sit uation, a fter suitable adjus tments, in wh ich the potential use of ceram ic tiles
is co nd itione d by si m ilar tile fixing cons trai nts, Hen ce its presenta tio n in this
int ernational foru m,
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