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TILE LAYING ON PROBLEMATIC SUPPORTS.
NEW SUPPORTS NEED NEW TECHNOLOGIES

by Jose Paul Menendez

W ilfried Sitzler; Sch lurtc r-Syste rns

PRELIMINARY REMARKS

Many peopl e outside the industry and people who do not have much invo lvement with the building
trade find it hard to beli eve. but even the construc tion industry (in fact, especially the con struction indu stry)
is in the throws of an upheaval ca used by a flu rry of new technical developments. New buildin g materials
demand new meth ods of dea ling with them . Th ese new basic principles are just as often to be found in the
new bu ilding sec tor as in moderniza tion and rebuildi ng work - sectors which , in mos t parts of the world ,
are. fro m the point of view of volumes, mo re inte rest ing in this present connect ion than new building.

For the floor-til ing business, the followi ng are of special interes t: wood and part icle board s and
sandw ich type plaster boards (from the most basic to anhydrite screeds), but also o ld cement o r aspha lt
screeds with or without a coating and with grea ter or lesser amounts of fissuring, old tile coverings , and
even metal substrates - all these need to be covered with some form of tilin g. Many of these subs trates are
regarded as «difficult» , at least in the light of traditional tile- lay ing techniques, since :

a) they show a persistent tendency towards deformat ions, are more flexi ble than stable
(sandwich type plaste r boa rd. wood, chi p board), and , in the case of co mposi tio n floors,
ex hibit a tendency to sh rink and buckle,

b) even in thei r pristin e sta te they are already prone to fissuring, which has to be brid ged over
(o ld floors, old tile coverings),

c) over the course ofti me they display fissuring. mostly throu gh shrink age during drying and
precipitat ion processes (a ll types of screed) , a phenom enon whic h tends to get worse if the
necessary settlement joints are not incorporated.

d ) they often remain moisture -sen sitive and must therefore be sealed .
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Within this context, there is a need for tile-laying systems which
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• sufficie ntly uncouple a tile covering from the substrate so that transverse forces and
buckling do not commun icate them selves to the floor co vering, while continu ing to
provide the necessary mechanical support,

• can also bridge over the fissures (up to about 2 mm) which arise during the «lifespan» of
the buildin g,

* prov ide an effective degree of sealing in the cases cited above,

• are user-friendly and thus reduce risks to the floor-tiler to acce ptable levels.

As a rule, sealing can only be effected in such cases in comb ination with other materials. The official
recommendations and instructions offerthe floor-tiler only limited help in this regard. So the Germ an Code
of Practice, for example, tells us, in its

« Remarks on the execution of sealing incombination with the covering and laying oftiles and panels
for interior areas» (Pos ition: February 1988) that « As a rule. this sealing remains effectiv e in the event of
fissures in the substrate up to 0.2 mm in breadt h.»

Later it says:

«The substrate should only become distorted to a limited extent after the sealing has been carried
out. In substrates which shrink and creep, the sealing and claddin g materials should be applied at the last
possible moment.»

There is also a clear-cut statement to the effect that:

« As the standard value one may assume that, on substrates of concrete and stonework, sea ling and
cladding materials should be applied approximately 6 months after construction.»

Just as unequivocal is the followi ng statement:

«Lime- and gypsum-plastering and white coat. wood and deri ved timber products, are not suitable
as substrates for sealing of this type.»

To sum up:

• The old floors referred to above generally show fissuring in excess of 0 .2 cm.

• Regarding the renovat ionof balconie s, buildin g work involving sealing, surface drainage.
compos ition floors and floor-tiling should be regarded as the exception. and not just in the
case of older buildings. No height reserve is allowed for by legislat ion. In renovation
work. therefore, it is not possible to proceed inaccordance with this method. In most cases,
however. damage to balconies is water damage, so renovation therefore always means
first and forem ost sealing. In circumstances such as these. this is something which can
only be carried out in comb ination with other materials .

In the bare-b rick and interior works of 1994 you can scarcely find a come r which has not been
worked over with

• lime-coating and white coat
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• wood and derived timber products

• sandw ich type plaster board

• (increasingly) anhydrite products

• QUAUCf2?l/94

Does this mean that ceramic products are bein g left out in the co ld? That is something which should
certa inly not be allowe d to hap pen.

The building mater ials industry is therefore confronted with the task of developing solutions which
offer peace of mind to builders and architects. while reducing. for the craftsman. the risks assoc iated with
guarantees. Such a solution. which simultaneously seals and uncouples while providing the tiles with an
appropriate substrate. is presented in the following pages.

A MAT WHICH SEALS AND UNCOUPLES

The kerne l of this process is a special mat which ach ieves an uncoupl ing of floor and tile covering.
It is made of polyethylene and provided with an approxima tely 4 mm high undercu t ribbed bridge . A
supporting web is attached to one side (see fig. I).

The actual laying is effected by applying tile adhesive to the floor and pressing in the mat with the
supporting web so that it becomes mechanically anchored to the substrate, The choice of adhesive is
determined by the type of substrate (see fig. 2. 3).

On the upper side of the mal. now stuck dow n.an hydra ulic tile adhes ive is now applied with a square
notched trowel, and into this layer of adhesive the tiles are directly laid. The adhes ive anchors itself
mechanically in the undercut . doveta iled bridges (fig . 4).

The mat was designed for layi ng tiles on all kinds of «difficult» substrates. These include cracked
screeds, old tile coverings. wood and chip board. metal surfaces . anhydrite screeds, etc. In insta llation. the
ribbed bridges on the reverse side remain free (fig. 5). so that voids of equal size are crea ted. In this way.
tensions arising from the substrate are reduced. and this will go some way towards preventing these
tensions from communicating themselves to the layer of tiles. At the same time. the voids fac ilitate vapour
pressure equ alizati on in any moisture which may still be in the substrate.

As a further advantage. the mat creates a seal again st non-pressurized water. The individual channels
can be sealed on the overlaps with special adhesive tape (fig.e ).

The functional principl e of the mat is thus the preve ntion of a gravi ty-ac tuated bind of the tiles to
the substrate. What is produced is. so to speak. a «floating layer of tiles». It also achieves . howe ver. a good
mechan ical bind with compensation and bridging of tensions and fissures. In addition. a seal is achieve d
between layer and substrate.

The principl e of «uncoupling» - it should be mentioned in passing - is not a di scovery of the
manu facturers.I f you ca n reca ll the numero us. ump teen square metres big.ceramic surface s which decades
- and eve n cen turies ago - were produced without join ts, and without any fissures being visible today. the
basic principle will . in its essent ials. already be fam iliar to you. In those far-off days. tiles were laid in
mortar over a sand stratum - or a «stabilized» sand stratum (fig 7).This too k care of the «uncouplingv . thus
ensuring many years without damage.

When all is said and done. the possib ilities for applica tion of this mat system in the ceramics field
have still not been exhausted.
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Test report by the wall and floor coverings research and consulta ncy institute of the SNurefliesner
Vereinigung o. V. certificated the mat, commenting on its high leve l of ability to sustain movement and
a sealing qua lity comparable to DIN 18 195.

Test report by the Swedish Government Testing Institute in Stockholm: successful testing of the mat
as a sea lant in combination with ceramic coverings.

Test report by the TCA (Tile Council of America)dated 28.3.89: test of the ability to withstand heavy
loads of industrial flooring constructed using the mat.

Test report by the TCA dated 21.9.91: testing of the application of ceramics on wood substrates with
the assistance of the mat.

Test report ofCeram Research, British Cerami c Research Limited, dated January 1992 : testing of
the application of ceramics on wood substrates with the assistance of the mat.

Test report of the TCA dated July 1992: testing of the application of cera mics on fixing plates with
the assistance of the uncoupling mat system.

Test report of the Cerami c Institute of dated June 1992: determination of the adhesive strength of
tiles on the mat.

Test repo rt of the TCA dated December 1989: loading test of tiles laid on the mat over fixing plates.

Test report of the Societe Francaise de Ceramiqu e dated 5.2.93: test of the abili ty to withstand heavy
loads of industrial flooring constructed using the mat.

Some practical exa mples

a ) O n balconies and terraces in ren ovation and new building work (fig. 8)

Load-bearing building components such as balcony cantil ever plates made of concrete have. as is
well-kn own, to be protected on a lasting basis from penetrati on by moisture . In the application of the mat
system, it is sufficient to fit the concrete cantile ver plate with a descendin g gradient screed and then seal
this with the mat.

Tile and plate coveri ngs can be laid onto this directly by the «thin bed» process. The advantage: low
construction height and economy (not true of screeds), time savings (not counting exs iccation time for
screeds) and faster comp letion at greatly reduced cost.

Constructi onusing this sealing, load-bearing and uncoup ling system offers considerable advantages,
especially in renovation . Thus the existing layer. as long as it is capable of bearing a load, does not need
to be ripped up. Any loose parts have to be removed, and any uneve nness whic h may exi st has to be
trowelled off. The surface has to be prepared in such a way that a bonding agent appropriate to the case
will adhere to it. A missing or insufficient gradient must be compensated for with a suitable filling or
compensating mortar. On the surface thus prepared. hydraulic tile adhesive must now be laid using a 6 x
6 square notched trowel , and the mat then stuck into it.

In the next working stage. the front ribbed bridges of the mat are trowell ed off and the tiles laid
directly into the thin bed.

The construction height required is low, only amounting to about 15 mm depending on the thickness
of the tile. The mat forms a functionally secure seal in comb ination with the tile-covering.
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Fig. 9: differences between traditi onal balcony construction and construction using the sealing. load
bearing and uncoupling system.

II) T ile laying on lightweight subs trates

Especially in moderni zation and renovati on. but increas ingly also in new building. lightweight
materials such as wood chip or sandwich type plaster board are being used in walls and floors. In many
case s they have been fined after relatively old wood cove rings have been rendered capable of sustaining
the weight of them through the stripping out of decaying surfaces . But such materials are also resorted to
in the subsequent erection of intermediary walls - e.g. in the building of garret storeys.

Flexibl e substrates - rigid co vering material (fig. 10)

These substrates form the substructure for contoured or functional coverings. Since this form of
const ruction still tends to be reserved for «wet» rooms, any floor-laying work must prevent the penetration
of moisture into the substrate .

In bath room s or kitchens. one is in such cases almost always concerned with ceramic tiles. Thu s
material s are joined to one another which demonstrate completely diffe rent physical behaviours: tiles are
a notabl y rigid covering material. while lightwei ght substra tes. in contrast. suffer continuous alterations
in shape. evenduring installat ion itself.The tiles must therefore , on the one hand , hold firm. which suggests
a gra vity-actuated bind . while at the same time allowing flexibilit y, something which suggests preci sely
the oppo site .

In such cases. the mat system works in a threefold way: it protect s the existing substrate from
dampness and forms an air space ove r it for the vapour pressure equalization of any remaining moisture
beneath . The tiles are bound by a gravity-actuated bind to the mat, but not to the substrate : the mat
uncouples the two levels. Through its structure. it is able to prevent tensions in the substrate from acting
again st the co vering layer. In this context . the mat opens up new vistas for the appli cation of ceramic
materi al as load-bearers of floor-coverings manufactu red from one of the many recent ly introduced
building materi als made on a wood and gypsum basis.

c) Protecti on of screed surfaces (fig. 11)

Con crete buckles ove r a long period of time - at least 6 to 12 month s. This ult imately leads, in a
grav ity-actuated bind of the tile cove ring. to shearing strains, and increase s the risk of the ceramics
becoming detached .

In addition, contraction fissures in the composition floor continue into the tile layer.

By using the mat to paste over the composition floor . such eventualities are effectively provided for.
In addition. such an action allows the creation of joints in the tile covering which are independent of the
course of the joints in the co mposition floor from both a technical and an optical point of view.

d ) Industrial floors made with ceramics (fig. 12)

The forego ing remarks on the shrinkage of concrete are also relevant here.

The preventi on of damage using existing procedures is only possible by creating a separation layer.
and through the additi onal construction of a self-supporting mortar and ceramic layer. in which the mortar
layer has to be at least 70 mm thick and sheathed.
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Thi s self-supporting layer is questionable on building technology grounds. since it is once again
prone to shrink age and di stortion into concave or convex shapes. which itself can lead to damage to the
ceramic layer.

The cost of workman ship

Conventional construction of this kind requires

• 8 to 10 ern construction height

• a relatively long construction period

• considerable expenditure on materials (for 1 square metre about 70 litres of mortar
separation-layer (sheathing) contact mud.

• substantial labour costs

• co nsiderable risks in the carrying out of the work. which may be performance-dependent
or weather-dependent .

E.g . on warm days. the mortar of a composition floor can. even if decelerators are applied. hard ly
be kept in a workable state for an entire day. especia lly if additional air currents are entering open building
sites.

Risks in workmanship:

For the client. the supervisory engineer and the employer. it is largely a matter of chance whether
the craftsman brings to the task the necessary degre e ofcare. the esse ntial experti se in building technology
and the appropriate practic al build ing knowledge.

This is especially true when firms are only sporadically entru sted with such «special commissions».
and are thus by definiti on lacking in the necessary experience.

Advantages in floor-laying with the mat system

Preparation of the surfaces to be laid :

With carefu l planning. the concrete surfaces can be so prepa red that the load-bearing and uncoupl ing
layer can be stuck direct ly to them.

Uneven concrete surfaces can be flattened out with a self-blending levellin g mixtu re onto which the
mat can then be directl y laid (fig. 13).

The building technology advantages of using Ditra-rnats are:

The laying can be carried out on very young concrete substrates (in theory. as soon as the necessary
traffic load for the laying has been achieved).

The mat uncouples the cove ring so that no gravity-actuated bind arises; it does however mechanically
anchor the cove ring to the substrate extremely firmly.

The mat forms a layer which is water-resistant and resistant to noxious matte r. and which thus
protec ts the concrete substrate from penetration by such media .
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In other respects. the process form s a good aftertreatrnent for fresh concrete layers. since the rem oval
of wate r is stro ngly retarded . The hollows in the bridge s on the back of the mat facil itate va pour pressure
eq ua lization in the unde rside vapour layer.

Advantages in workmanship:

No specialist knowledge is required for the work.

The considerable expe nditure on labour in the laying of the mat s relates to the application of the
hydrauli c tile adhesive with a 6 x 6 rum-sq uare notched trowel (the adhesive can be somewhat «s limmer»
than usual ).

The mat is then laid down with the anchorage web on the layer of adhesive and «ironed in» with a
float.

On its upper surface. middl e bed mortar can . if necessary. be applied either immediately or
subsequently with a coarse notched trowel. and into this morta r the ceramic can be bedded .

The ceramic or clinker plate is to be dimensioned in accordance with the traffic load .

In industrial flooring involving high-lift truck or HGY traffic. a clinker plate of 20 mm strength is
recommended. which can also be worked with «grating jo ints) using traditional «vibration» laying
tec hniq ues.

In addi tion to the known and proven jointless surface which is produced by vibration lay ing. an
especially high laying perform ance is also achieved (fig. 14).

Also recommended in this case is mechanical vibrati on with a jarring machin e (fig. 15).

In normal hand-laying. however. whe ther with or without jo ints. a high standa rd ofperfor ma nce and
qua lity can also be achieved.

The covering itself should then, if appropriate, be divided up into smaller sections with settlement
joints. In this process, a brass profi le is reco mmended to protect the edges, so that the space for the joint
has sufficient elastic ity to be easily filled in (fig. 16).

Also suitable. in surfaces with a lower mechanical load. are. for example, expansion profiles made
of co mposite hard /non-rigid synthetic material.

Renovation with the mal system on old floor-coverin gs and substrates

Ge neral problems in renovation work :

• Only a limited co nstruction height is available

• The surfaces display fissures and other forms of damage

• The surfaces are co vered in oil paint or other foreign matte r or coatings

• In ex tension work or rebuildi ng. the surface s arc already inc rusted with previous
coverings
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* In conventional renovation, it is often necessary to completely chisel out the old layers or
apply an expensive surface pretreatment , in which , in most cases, there is no certainty of
being able to bridge over the fissures on a lasting basis .

Advantages:

* With the mat system, a low construction height of about 8 mm and a high degree of tile
strength are achieved

* Fissures and scars from old sections of flooring as well as other damaged areas are
permanently bridged by the mat

* In the preparation of old surfaces, it is possible, if a tile adhesive, possibly with plastic
reinforcement, will adhere to them. to anchor the mat in it with the load-bearing web

Spec ifications can be relatively undemanding since no shearing stresses can arise later on.

* The layers can be executed very simply. even in stages, and can even be laid while
renovation or (re)building work is in progress

* In the application of fast-drying adhesives. a very rapid resumption of work is possible.
Even partially newly laid screed part-surfaces can immediately be glued over with them,
depending on accessibility.

Laying in accordance with the foregoing process is possible even with small laying gangs - or even
with just one man. There are never any problems with ensuring that the laying is carried out with
sufficiently fresh laying material. Work can be interrupted at any place and any time and then resumed
without difficulty.

e) Tiles on anhydrite flooring (fig. 17)

This in itself outstanding building material causes a certain amount of head-scratching among tile
layers when it is used as a substrate. The reasons:

* An anhydrite floor must be completely dry before the tiles can be laid: residual moisture
must not excee d 0.5%.

* Like all gypsum-based building materials, anhydri te floors are very moisture sensitive,
even later on, and must therefore be protected against every burden of moisture.

* The sinter layer on the surface must be removed, since it does not permit suffic ient
adhesion of the tile-covering.

Theoretical tips and recommendations

The German Tile Industry Association, to take just one example, has published a series of tips and
hints on the laying of tiles on anhydrite floors.

According to these, before the actual laying begins it must be establi shed that a maximum residual
moisture of 0.5 % has been achieved.

The tile-layer must ascertain the degree of moisture with the help of a so-called eM device.
Depending on the time of year and weathe r conditions, this may require the rooms to be heated.
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If floor heatin g is built in. the composition floor must be slowly heated once and then cooled again.
The tile-layer must allow himself to monitorthis process through a heat protocol. In the recommendati ons
it is also menti oned that anhydri te floors must be kept dry. In damp rooms. and rooms with floor drains.
corresponding measures (sealing) must therefore be implemented . Logicall y, these can only be achieved
in co mbination with the tile -covering.

The surface of the anhydrite floor has to be ground off (using emery paper of graining 16) to remove
the sinter layer. and dust from the grinding must then be sucked away with an industrial vacuum cleaner.
The Assoc iation cite various testing methods for judging the quality of the thus trea ted surfaces.

Finally, a suitable filler must be applied. which must harmonize with the substrate and the tile
adhes ive.

Joints in the screed must be taken ove r congruently into the tile-covering - a requi rement which
applies even to ce ment floors. In door areas. settlement joints are to be provided in the tile-covering.

The tile- layer must make sure that he is paid separately for this preparatory work.

And in practice?

This long account has pointed out the dilemma for the craftsman. How much time shou ld one allow
in practice for drying. heating and coo ling ? Who really knows his way around mois ture mea surement.
grinding off and filling ? Where does sealing have to be done ? In a word: in respect of these and other
questions. one must simple leave the craft sman to make up his own mind.

What craftsman really wants to. or is able to, argue the toss in a professionally qualified son of way
with master builders and architects ? What remain s for the craftsman are the risks associated with the
guarantee, even if all the rules have been followed.

The advantages of the use of sealing and load- bearing systems are. in the main :

• The problem of residual moisture can be ignored :even when the figure is ove r O.5%, work
can be still be carried out

• The anhydrite floo r need not be sanded off. It provides a foundat ion onto which the mat
can be stuck with hydrauli c adhesive (toot h trowel 6 x 6).

• The mat also provides a sealing. The anhydrite floor is thus protected against moisture on
a lasting basis.

• The jointing in the floor need not be identical to that in the tile-covering, since the two
edges are independent of one another. Movement joints in the cove ring can be adjusted in
the light of both technical and optical considerations.
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Figu re 5

Figure 2

Recommended types of sdheslve:
a) For mineral plasters, concrete and screed,

as well as gypsum, gypsum plaster board,
gypsum plasters, etc.
hydraulic tile adhesives;
hyd raulic tile adhesives with synthetic
additives, according to manufacturer's
directions;
epoxy resin or cold-curing resin adhesives;
dispersion adhesives (for indoor use only);

b) For particle board, hard tibeboards , etc.:
epoxy resin orcold-curingresinadhesives;
dispersion adhesives (for indoor use only);

c) Forcoatings,affixedceramiccoverings. oil
paint, varnishcoatings, etc.:
hydraulic adhesives withsynthetic additives;
epoxy resinorcold-curingresin adhesives;
dispersion adhesives (for indoor use only).

Theseadhesive recommendations are intended
for general guidance only and do not claim to
cover all sjtuatlons, For specific applications ,
selection of the adhesive must be made by the
specialist involved.
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