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INTRODUCTION

Ceramic tiles can be fixed on young floors as soon as the floor has hardened and is
sufficiently dry. The German standard DIN 18157 "Installation of ceramic tiles by thin bed
fixing" requires a minimum age of 28 days for the cement mortar floor, and in the ZDB a
maximum floor moisture content of up to 2 % is set, which means an even longer drying
time of several weeks. Current building construction practices do not allow such long
waiting times, so that an adhesive mortar was developed, which considerably reduces
these times.

HYDRATATION

The question now is: Why are special adhesive mortars required for fixing ceramic
tiles on young floors?

The reasons are as follows:

Cement mortar floors shrink during setting. Shrinkage is a result of the evaporation
of excess water.

A cement mortar floor made with 300 kg cement / m" and a w / c ratio of 0.6 requires
180 I of mixing water / m". About 40 %hydrates with the cement. The rest is excess water
that evaporates.

P. GII-39



~/ QUALIU2?G.2 0 0 0

If the w / c ratio is 0.7, the excess wa ter per rrr' mortar is 90 1. Excess water
evaporation and conse quent volume loss then lead to floor shrinkage .

FLOOR SHRINKAGE

The sh rinkage coefficient depends on drying cond it ions. In slow drying, w he n
th e floor surface is protected aga ins t fas t dehydration fo r examp le by covering it
w ith shee ting or th ere is hi gh relative humidity, th e sh rinkage coe fficient lies a t
around 0.4 mm / m.

In fast drying, usually produced
artificially by floor heating or air
streams, shrinkage can be found
of up to about 0.7 mm /m.

During drying, not
on ly is a contracting mortar
scree d found, but there is also a turtle effect. The reason
is that the excess wa ter evapora tes more quickly in the su rface layer s than in the inner
region. Thi s produces different stresses inside the screed .

In the test performed at our laboratories, a 400 x 200 cm mortar screed was installed
and measuring points were set in a 50 cm grid.

During floor drying, deformat ion was monitored by a laser levelling syste m .
28 d ays af te r ins ta lling th e floor, i.e., w he n it is usuall y conside red possible to fix
til e, th e floor edges had lift ed more th an 5 mm. The floo r still had 4 % m oistu re
content.

If ceramic tiles are installed on a regularly dried cement mortar, and the moi sture in
the deep er cement mo rtar layers dries, there will be an additional floor volume loss with
the ensu ing stresses.

The result will be con vex curvature (turtle effect).
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Cement mortar screed uiituout ceramic tiles. MeaSllremellt after 28 days).
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When the floor lifts in the
centre, the edges press down on
the underl ying insulating layer,
which gives so tha t the edges
sink.

Th e grou t between the
floor and the wall cracks. Even
the elas tic grout pa stes th at
allow an expa ns ion of up to 25 %
are unabl e to absorb these
mo vements and fail.
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This problem occurs especially in fas t drying floo rs. In slow drying, as mentioned
above, there is a clea r d rop in the shrinkage coefficient and in deformati on beh aviour. It
is fu rthermore to be noted that floo r qu ality is heighten ed by slow drying, with rega rd to
com pression res istance and bending tensile strength. Slow drying is achi eved in
particul ar by good curing.

Floo r curing can be per formed by laying wet ju te cloth or polyethylen e sheeting
over the floo r. High humidity also contributes to good curing . Curing takes place for at
least a week. As an alternative to these tradition al methods, ceramic tile installati on can
be used.

Cer amic tile install ation protects the floor from rapid wa ter evaporation, as the
moisture can also evaporate th rough the joints. This slows down the drying process.

Cement mortarfloor covered with ceramic tiles af ter 2 days,
Measurement after 28 days,
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STRESS ABSORPTION BY TH E
ADHESIVE MORTAR

A labora to ry test in w h ich
ce ra mi c til es were fixed o n a
ce men t morta r floor 2 d ays th e
floor had bee n installed showed
that it is possible to prevent floor
d e formation by this m ethod. On
re-measuring af ter 28 days, no
d eformati on was fo u nd in the
floor. The tile s were fixed w ith a
hi ghly d eform ab le, dispersed
resin-based a d hes ive m ortar,
w h ich was es pecia lly d eveloped
fo r these cases.

Tile installation lowered the shrinkage coefficient to a minimum. This shrinkage
requires an adhesive mortar with a high deformability, wh ich can absorb the stresses
caused by drying so th at its properties are not impaired in the contact zo ne bet ween the
adhesive mortar and the tile .
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Rigid bond
(e.g. epoxy -resin
based adhesive)

• Different
products

• Highly deformable
adhesive mortar

• Friction
sheet

Not all adhesive mortars are su fficiently deformable. The stress absorption
capability of various adhesive mortars wa s determined at PCI Augsburg, monitoring
surface stresses .

During another test , a concret e test specimen w as used on which a tile w as fixe d
on one side, and surface stress was ap p lied by a press. The ex ten t to w hich th e
adhesive mortar used in fixing the ceramic tile was able to ab sorb the stress was
establi shed.

The table shows the stress absorption capability of the different types of adhesive
mortar. Comparing the highl y deformable, di sper sed resin-based adhesive mortar
(espe cially developed for this use) with a friction sheet (theoretical va lue) and a di spersed
adhesive (exclus ive ly used for wa lls), the conclusion can be drawn that the deformabl e
adhesive mortar exhibited the best deform ability properties.

The floor naturally needs to be made according to the applicable regul ations. Large
size surfaces at to be divided, if possible, by movem ent joins.

Each field size shall not exceed a ma ximum of 40 m'. The ma ximum len gth of each
field side is 8 m and the side ratio sha ll not exceed 1:2.

Sum ming up it may be sta ted that it is not onl y possible but also desirabl e to fix
cer amic tiles on yo ung floo rs, as thi s prevents fas t floor drying w ith the entailing
shrinkage and deformation. Dep ending on the size of the tile fixed and the corresponding
joints, drying of the remaining moisture has been found to tak e 2 or 3 years .

Assuming a drying tim e of 2 years and an excess water of 60 1/ m" (=31/ rrr' in 5-cm
thi ck floor s) yields a water evaporation of 4 ml / rrr' / da y.
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RESULTS
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These theoretical considerations have been confirmed in practice.

About 1.3 million m" of ceramic tiles have been installed on young floors using PCI
tile fixing systems with a high deformability capability.

It has thus been possible to install functional ceramic tiling without costly waiting
times.
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