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Description

[0001] This invention is related to a tile floor and a process for production thereof, especially a tile floor which is
resistant to chemicals, such as acids, and is impervious to liquids, especially acids.
[0002] Tile floors are per se well-known for indoor as well as outdoor use, such as in industry buildings, and are often
required to be resistant to chemicals and impervious to liquids, and are also often subjected to repeatedly applied high
mechanical loads. For said purpose it is known to apply e.g. ceramic tiles on a base of mortar, optionally with a layer
of a binding material, such as a cement slurry, and also to seal the layer of tiles with a sealing material applied in the
gaps between adjacent tiles. The top layer of tiles is sometimes subjected to a vibration treatment with vibrating tools
for consolidating or compacting the underlying layer and improving the contact with the tile layer.
[0003] As examples of such prior art processes reference can be made to DE 23 48 301, DE 25 45 925, DE 27
54800, DE 41 11 152 A1 and EP 0 340 598 A2, which disclose tile floors in which the gaps between the tiles are filled
with acid resistant materials These and other processes and the products thereof have, however, until now exhibited
several disadvantages. Among these disadvantages is that such previously known tile floors are difficult, time con-
suming and expensive to produce and/or are vulnerable to the formation of cracks caused by high stresses and impact
loads which are not uncommon for tile floors, especially for tile floors in e.g. industry buildings. Such cracks are par-
ticularly objectionable when the floor should also be resistant and impervious to chemicals, especially liquids.
[0004] The present invention makes it possible to achieve one or more of the following advantages in relation to the
prior art: improved resistance against chemicals, improved imperviousness and/or crack resistance of the tile floor,
also when subjected to high stresses and high impact loads, reduction of the time required for laying the floor, reduction
of the time required until the floor can support loads, simplified laying of the floor, reduced risk of undesired intermixing
of floor layers, improved bonding of the floor layers, reduced consumption of floor materials, such as bonding materials,
especially organic binders, etc. and/or reduced material and labour costs.
[0005] The floor tiles used for the tile floor according to this invention can be of various types which have also pre-
viously been used as an upper or top layer of floors, such as tiles made from metallic materials, natural or artificial
stone, wood products, concrete, plastics and especially ceramics, e.g. glazed or unglazed ceramics, such as dry-
pressed and sintered ceramic floor tiles.
[0006] The present invention is defined by the claims.
[0007] The upper surface of the structural member and/or the base layer should suitably have a shape, e.g. a slope,
which fairly closely coincides with the desired shape of the tile layer forming the top of the floor, e.g. a distance in the
vertical direction between the base layer and the upper surface of the tile layer which within the main part of the surface
area of the floor deviates less than 20 cm and preferably approximately 5 cm from the average value of said distance
within said surface area, and/or an average deviation of angle of slope within said area of less than 10 and preferably
less than 3 degrees. Usually the angle of slope of the tile layer is more than zero degrees from the horizontal. A suitable
degree of flatness is defined in DIN 18 202.
[0008] A suitable material for said base layer is concrete or mortar, especially cement mortar, and the base layer
may comprise reinforcements, such as embedded reinforcements, e.g. steel rods and steel mesh reinforcements. The
material, from which the base layer is made, comprises usually a mixture of a binder phase, especially an inorganic
hydraulic binder, such as cement, e.g. Portland cement or aluminous cement, and particulate fillers or aggregates,
especially sand, gravel and similar materials. An example of a suitable filler is sand, preferably washed sand, with a
grain size (grading curve) within the range 0 to 8 mm. As is well-known in the art also coarser aggregate fractions may
be present in the mix, such as crushed aggregates for concrete, gravel, cobbles, puddingstones, expanded clay, etc.
The mixing ratio of binder, especially cement, e.g. Portland cement, to filler, especially sand, is often suitably at least
1:2 or at least 1:4, and optionally up to 1:10 or up to 1:8, e.g. about 1:6. A suitable water/cement ratio is e.g. about
0.5, but also higher or lower values can be used, e.g. up to 0,8 and down to 0,3.
[0009] The cured strength of the base layer mortar could suitably at least correspond to ZE 12 according to DIN 18
560. This corresponds usually to a cement content of at least 240 kg of cement per cubic metre of fresh cement mortar.
[0010] An intermediate layer is suitably applied on the base layer. The purpose of the intermediate layer is especially
to prevent, completely or at least partially, mixing of the base layer material into the bonding layer used for bonding
the tiles, and especially to reduce penetration of the bonding material into the base material layer to a comparatively
narrow zone at the interface of the bonding material/base layers, and/or to permit convenient application of the bonding
layer material on to the base layer. The intermediate layer is important especially in case the bonding layer material is
applied on to an incompletely cured (set) or substantially uncured base material, and/or a base material still showing
plasticity or consistency, such as earth-moist, fluid, harsh, plastic or semi-fluid consistency, e.g. as measured with
various well-known measuring devices, such as Mo, flow table, slump cone, Thaulow, vebe and other measuring de-
vices, and/or on an incompletely compacted or uncompacted base layer, in which case it may be difficult to apply the
bonding material as a layer, such as an even layer or as a layer of strings, e.g. with a trowel (teeth-trowel), and/or the
bonding material and the base layer material may, or have a tendency to, intermix excessively, in which case a sub-



EP 0 717 161 B2

5

10

15

20

25

30

35

40

45

50

55

3

stantial part of the bonding material may become lost in the base layer and unable to bind to the tiles.
[0011] Preferably the bonding material forms an interface with the base material layer at or below the lower surface
of the intermediate material layer, preferably over at least 40%, at least 60% or at least 80% or substantially 100% of
the areal extension of the base material surface below the intermediate/bonding material layers. A certain degree of
penetration of the bonding material into the base material can help to improve the bonding to the base material layer,
e. g. penetration to an average depth of at least 1 mm, at least 3 mm or at least 5 mm, and optionally up to at most 20
mm, at most 10 mm or at most 6 mm into the base material layer.
[0012] The intermediate layer should preferably be at least partially permeable to the bonding material used in the
bonding layer, e.g. comprise perforations, open pores or openings, e.g. between fibres or fibre yarns, which permit
penetration thereof by the bonding material. This porosity includes the porosity present in a fibre material, especially
textile fibre material. Such fibrous materials may have an average fibre diameter of e.g. at least 0,01, at least 0,05 mm
or at least 0,1 mm and optionally up to at most 2 mm, at most 1mm or at most 0,1 mm. The porosity may comprise an
average pore size of from at least 0,01 mm, at least 0,1 mm or at least 1 mm and optionally up to at most 5 mm or at
most 1 mm, depending upon the type of porous material. The porous intermediate material is preferably flexible, so
that it by its own weight, and optionally when loaded with the bonding material, tightly follows the shape of the base
material layer on which it is laid, e.g. with a distance between the intermediate material layer and the substrate, such
as the base layer, calculated as an average over the areal extension of the intermediate layer, of at most 10 mm or at
most 1 mm. The flexibility may be such that the intermediate material without difficulty can be winded up on a roll (e.
g. a roll with a diameter of at most 25 times the thickness of the intermediate material). The intermediate layer material
may consist e.g. of such fibrous materials as woven or non-woven or other textile materials. Suitable materials for the
intermediate layer are thus e.g. fleece materials, this expression being taken in a broad meaning, e.g. non-woven
materials, felted materials, woven materials, fabrics, stitched, knitted or hoistery products, of organic and/or inorganic
materials, such as glass, stone, organic polymers, such as polyamides, polyesters, polyolefines, e.g. polyethylene,
polypropylene, acrylic polymers, vinylic polymers, etc., preferably mainly in the shape of fibres or products made from
fibres, e.g. glass fibre materials, polyamide fibre materials, polyester fiber materials, other textiles, or porous products.
Suitable are e.g. materials of the lightweight non-woven type, e.g. based on one or more of the materials mentioned
above, e.g. polyester, polyamide, polypropylene, polyethylene, glass fibres and natural fibres. Suitable are usually
materials of the geotextile type and other materials which are commonly used as intermediate layers, e.g. between
different materials, such as materials of different grain size ranges, e.g. in road construction, building industry etc.
[0013] The intermediate layer should preferably have characteristics which make it possible to lay down a layer of
the material on the base layer, especially before partial or complete curing or setting of such a base layer, and/or make
it possible to subject the intermediate material layer to a certain amount of mechanical interaction, e.g. by applying a
layer of liquid or flowable bonding material thereon, preferably as a layer of even thickness, optionally with or in the
form of strings, e.g. with trowels, such as trowels with or without teeth, or other means, without the formation of wrinkles
or other irregularities in the intermediate material layer or without removal of said layer from the underlying surface.
The intermediate material may be supplied as a web material, which can be laid down as pieces of suitable length and
width, e.g. as overlapping pieces, on the base layer or supporting member. Preferably the pieces are laid down in
parallel and/or crossing directions. One or more such layers of intermediate material, especially web, may be applied
on the substrate. The weight per square metre of the intermediate layer may amount to e.g. at least 10, at least 20 or
at least 50 grams, and a suitable upper limit of the weight may be up to 500 or up to 300 grams, e.g. a fleece (non-
woven) with a weight of 30 to 240 grams per square metre, and suitably a tensile strength according to DIN 53857-2
of at least 1 or at least 3 KN and up to e.g. 15 or up to 8 KN. The thickness of a web or sheet material used in the
intermediate material layer may be e.g. at least 0,1 mm, at least 0,5 mm or at least 1 mm, and optionally e.g. at most
10 mm, at most 5 mm, at most 2 mm or at most 1 mm. the intermediate material layer may be formed from one such
web or sheet part or from 2 or more such parts arranged in a stack on each other. The porosity of the intermediate
layer material, prior to impregnation with the bonding material, may amount to e.g. at least 60 %, and optionally e.g.
at most 80 % or at most 60 %, preferably mainly as open, communicating porosity, depending e.g. upon the type of
material. Examples of suitable materials are those produced and sold by Du Point Company under the trade mark
"Typar", e.g. Typar 3207, 3267, 3337, 3407-2, 3707 and especially 3407, 3607-3 and 3857. These materials are dis-
closed e.g. in an information sheet from the producer with the title "Technische Daten Typar" (copy enclosed as Table
1). Similar products from other producers can also be used, preferably products with characteristics within. or essentially
within, the ranges defined by the above mentioned "Typar" products, especially the upper and lower values for the
various characteristics given for said products, particularly the especially mentioned three products.
[0014] The intermediate layer material is permeable to the bonding layer material so that a layer of the bonding
material applied on the intermediate material will or can be brought to penetrate through the intermediate material layer
to the surface, on which the intermediate material layer rests, i.e. usually the surface of the base layer or the structural
member, and to form a bond to said surface. Furthermore, the material of the intermediate layer should preferably also
permit impregnation of the intermediate layer with the bonding material, preferably so that open empty spaces or voids
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in the intermediate layer are filled, e.g. to at least 20 %, at least 50 %, at least 75 % or essentially completely filled with
the bonding material in the finished tile floor. Optionally the intermediate material may also be impregnated with bonding
material, e.g. to a percentage within the limits mentioned above, prior to applying the intermediate material on the
substrate, especially the base material.
[0015] As indicated above, the bonding layer suitably comprises a bonding material which can bind to the floor tiles
as well as to the intermediate layer and the base layer or the structural member in case no base layer is used. The
bonding material may be of inorganic as well as organic origin, such as hydraulic binders, e.g. cement, such as Portland
cement and aluminate cement, especially acid resistant cement, water glass, but preferably organic and especially
polymeric binders (adhesives, glues etc.) are used, either alone or in combination, optionally with hydraulic binders;
such as epoxy resins, polyurethanes, polyesters etc., e.g. as dispersions, such as aqueous dispersions and emulsions,
especially of the two-component type. Examples of such two-component binders or two-component reactive resins
are combinations of a resin component and a hardener component, in which the resin component may consist of a
Bisphenol resin, such as Bisphenol A resin, Bisphenol F resin or Bisphenol A/F resin, e.g. with reactive diluents, such
as a Glycidyl ether. The hardener may preferably consist of a "cold hardener", especially amine hardener, such as
aliphatic polyamine, cycloaliphatic amine, aliphatic amine or aromatic amine hardener, e.g. modified amine hardener.
The hardener, such as amine hardener, may suitably be of the type which can be emulsified in water. Also combinations
of two or more such binders may be used. The bonding material is preferably combined with fillers, such as particulate
or fibrous fillers, especially inert fillers, such as silica, e.g. silica flour, fire-clay, organic resin flour, organic resin granules
etc. The particle size distribution of the fillers should preferably be selected so that the bonding material can penetrate
through the intermediate material layer and also rise in the gaps between the tiles, e.g. when subjecting the tiles to a
vibration treatment for compacting and consolidating the tile layer and optionally other parts of the floor below the tile
layer.
[0016] When applying the bonding and/or intermediate layers on a fresh or non-cured base layer of mortar (e.g.
cement mortar) which is damp, moist or still wet, the bonding material should preferably be resistant against wet and/
or alkaline conditions and may preferably consist of water dispersible epoxy resin, acid resistant cements, dispersions,
water glass or combinations of two or more such materials.
[0017] The bonding material should be resistant against and/or impervious to the materials against which the tile
floor should be resistant and/or impervious. A number of such chemicals are mentioned in a pamphlet from Applicant
with the title: "Schönox Fliesentechnik, Beständigkeitsliste, SCHÖNOPOX CON, SCHÖNOPOX CF". The bonding
material is preferably resistant and impervious to one or more of the chemicals enumerated in the list in said pamphlet,
especially to those marked with "+" or "(+)" in said list. Among such chemicals, in various concentrations, can be
mentioned: organic acids, e.g. formic, acetic, lactic, oxalic, tartaric and citric acids, inorganic acids, e.g. boric, chromic,
chloric, phophoric, nitric, hydrochloric and sulphuric acids, bases, e.g. ammonium, potassium and sodium hydroxides
and carbonates, alkoholes, e.g. ethanol, isopropanol, butanol and phenols, hydrocarbons, e.g. petroleum, gasoline,
kerosene, motor oil, turpentine, etc.
[0018] The tiles are suitably laid down with small gap widths between adjacent tiles, such as in average up to 15
mm, up to 10 mm, up to 5 mm, up to 2 mm or up to 1 mm, and usually at least 0,1 mm gap width. The gaps are
preferably filled partly or completely with bonding material rising from the bonding layer, especially as a result of a
compacting and consolidating treatment, especially mechanical, preferably vibration treatment, but can also be filled
partly or completely with a bonding and/or sealing material, e.g. the material used in the bonding layer, supplied from
the upper side of the tile layer. The tiles are preferably cleaned from any excess of bonding and/or sealing material at
the gaps or on the upper surface of the tiles as soon as possible.
[0019] Devices and methods for consolidating or compacting tile floors are well-known. Vibrating devices can ac-
cording to this invention be used with advantage for laying tile floors, and such devices and methods which are previ-
ously known to those skilled in the art can generally be used also for laying tile floors according to this invention.
Examples of such devices are those produced by Firma Karl Dahm, Germany, such as those devices which are com-
mercially availalble under the trade names "Doberman", "Alano", "Rüttelgerät KD I", "Rüttelgerät KD II" and "Handrüt-
telgerät KD II", and devices of similar types from other producers.
[0020] An embodiment of this invention is explained in the following example with reference to the enlosed drawing.
This example is intended to illustrate the invention without in any way restricting the scope of the invention.

Example

[0021] The enclosed drawing is a vertical cross section through a part of a tile floor according to this invention. The
tile floor rests on a structural member for the tile floor consisting of a construction (not shown on the drawing) of concrete
made from Portland cement and conventional aggregate. A base layer 1 of Portland cement mortar based on a mixture
of 1 part of Portland cement and 6 parts of washed sand with a grading curve of 0 to 8 mm, and a quantity of coarser
aggregate stones and with a water/cement ratio of 0.5, was applied on a welded steel rod reinforcement (not shown)
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to a layer thickness of about 10 cm, and screeded to make the surface smooth. The fresh, unhardened base layer was
coated with an intermediate layer 2 of soft, synthetic polymer non-woven (fleece) of the geo-textile type with a surface
weight of about 100 grams per square metre, a thickness of below 0,9 mm and a pore size range of mainly 0,1 to 1,5
mm, Said non-woven was delivered as web on rolls, which were available with a web width of 1 to 4 metres and a web
length of 50 to 200 metres. Epoxy mortar based on epoxy resin of the water emulsifiable type (SCHÖNOPOX CON,
SCHÖNOPOX CF, registered trade marks) containing silica flour as an inert filler was used as bonding material. The
binding compound was a two-component water emulsifiable epoxy resin mortar, and the bonding material was applied
on the intermediate layer with a trowels (with and without teeth) in a quantity which was sufficient for completely filling
the voids in the intermediate layer, and for penetrating down through the intermediate layer into contact with the base
layer and forming a continuous layer 3 on top of the intermediate layer. The epoxy mortar, which in the finished tile
floor was penetrated through the intermediate layer 2, formed a penetration layer 4 at the interface of the intermediate
layer 2 with the cement mortar base layer 1 with excellent bonding to the base layer On the bonding epoxy mortar
layer 3 dry-pressed ceramic floor tiles 5 according to DIN EN 176 and DIN 18 158 were laid tightly abutting with a gap
width of in average below 1 millimetre as a top layer. The tile floor layer was subjected to a vibration treatment with a
vibrator of the type commonly used for vibrating tile floors. The vibration treatment was performed until it was decided
that the base layer and the bonding and intermediate layers were consolidated and compacted with removal of voids
from said layers and from the interfaces between the bonding layer and the bottom surfaces of the tiles, and penetration
of the bonding material to the surface of the base layer was sufficient. By said vibration treatment the bonding material
was brought to rise in the gaps 6 between the tiles, optionally essentially to the level of their upper surface, or to a
lower level, in which case the gaps were filled from above with a grout consisting essentially of the same material as
the epoxy mortar used for the bonding layer 3. The surface of the tile layer was then cleaned from any bonding material
which had been spread onto the tile surfaces. The finished floor was resistant to acids and impervious to liquids and
exhibited high mechanical strength, with the intermediate non-woven layer 2 acting as a reinforcement of the bonding
epoxy mortar layer 3, and also as a barrier against penetration of the concrete material of the base layer up into the
epoxy mortar layer 3.
[0022] Alternative embodiments of the invention are obvious to those skilled in the art from the disclosure above.
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Table 1

Properties Test method Unit 3207 3267 3337 3407 3407-2 3607-3 3707 3857

Mechanical properties 0,70 0,75

Punch push - through force (x) DIN 54307 N 500 690 830 1270 1500 1850 2450 3030

Class value (x-s) - - 609 1152 1350 1784 2250 2904

Fleeche class 1 1 1 2 2 3 3 4

Tear strength from DIN 53857-2 kN/m 3,1 4,1 5,0 7,6 8,8 10,3 14,2 17,4
stripe tensile N/10 cm 310 410 500 760 880 1030 1420 1740
test N/ 5 cm 155 205 250 380 440 515 710 870

Elongation at break from stripe
tensile test

DIN 53857-2 % 35 40 40 40 40 40 40 40

Grab tensile test DIN 53858 N 270 360 440 565 710 890 1070 1300

Elongation at break from grab tensile
test

% >60% >60% >60% >60% >60% >60% >60% >60%

Area weight DIN 53854 9/m2 68 90 110 136 150 190 240 290

Thickness DIN 53855/3 mm
at 2 kN/m2 load 0,36 0,41 0,45 0,46 0,48 0,56 0,68 0,78
at 20 kN/m2 load 0,33 0,36 0,40 0,43 0,44 0,52 0,65 0,75
at 200 kN/m2 load 0,29 0,34 0,35 0,39 0,40 0,48 0,63 0,72

Hydraulic properties

Flow rate Q at 10 cm water head DE VOORST 1/m2 x s 260 210 160 100 75 60 40 30
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Table 1 (continued)

Properties Test method Unit 3207 3267 3337 3407 3407-2 3607-3 3707 3857

"Water permeability" k under 2 kN/
m2 load

EMPA/ITF/Franzlus *m/s (x 10-4) 25 13 10 7 5 6,5 4,0 3,5

m/s 0,0025 0,0013 0,001 0,0007 0,0005 0,00065 0,0004 0,00035

cm/s 0,25 0,13 0,1 0,07 0,05 0,065 0,04 0,035

"Water permeability" k under 200 kN/
m2 load

EMPA/ITF/ Franzlus *m/s (x10-4) 9 7 6 5 3,5 5 2,8 2,1

m/s 0,0009 0,0007 0,0006 0,0005 0,00035 0,0005 0,00028 0,00021

cm/s 0,09 0,07 0,06 0,05 0,035 0,05 0,025 0,021

Effective opening diameter Franzlus/EMPA mm 0,27 0,25 0,19 0,14 0,13 0,1 0,09 0,07

DW(90) micron 270 250 190 140 130 100 90 70

*also m/s E-4
The stated values are within the testing accuracy of the laboratory test in question. Changes may occur.
xDu Pont's registered Trade Mark
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Claims

1. A process for laying a tile floor which is resistant to chemicals and impervious to liquids, the process comprising
the following steps:

• applying a base layer (1) on a supporting structural member;
• applying at least one layer (3) of bonding material suitable for forming a chemical resistant and liquid imper-

meable continuous layer;
• laying a layer of floor tiles (5) on the layer of bonding material;
• consolidating and compacting the floor by subjecting the floor tile layer to a mechanical compacting treatment,

thereby forming a tight bonding contact between the floor tiles (5) and the underlying continuous bonding
material layer (3)

characterized in that an intermediate layer (2) of fibre material is applied onto the base layer (1) when the base
layer is still at most in completely set substantially and especially fresh and unhardened, the intermediate layer
(2) being permeable to the bonding material but substantially impermeable to the material of the base layer, the
bonding material penetrating through the intermediate layer within at least a part of the areal extension of the
intermediate layer, thereby at least contributing to the bonding of the floor tile layer and the intermediate layer to
the base layer (1).

2. A process according to claim 1 characterized in that the fibre material used for the intermediate layer has a weight
per m2 of 10 - 500 grams, preferably of 20 - 300 grams, the fibres having a diameter of 0,01 - 2 mm, preferably
about 0,1 mm.

3. A process according to either of the preceding claims, characterized in that the compacting treatment is a vibrating
treatment.

4. A mechanically compacted and consolidated tile floor which is resistant to chemicals and impervious to liquids,
said floor comprising a top layer of floor tiles (5), a substrate for said floor tile layer comprising a supporting structural
member, and a bonding material layer (3) comprising bonding material which binds the floor tile layer to the sub-
strate, the substrate comprising a base material layer (1), the tile floor having been compacted by mechanical
compacting treatment, characterized in that the substrate also comprises a mainly fibre based intermediate ma-
terial layer (2), applied as at least one layer (2) on to an at most incompletely set and especially fresh, unhardened
base material layer of the substrate, on to which the floor tile layer is bonded with the bonding material, the bonding
material penetrating through the mainly fibre based intermediate material layer and bonding to said base material
layer within at least a part of the areal extension of the intermediate material layer, thereby at least contributing to
the bonding of the floor tile layer and the intermediate material layer to the underlaying substrate, the tile floor
being substantially free from penetration of the base material layer, upon which the intermediate material layer
rests, into the bonding material layer (3) above the intermediate material layer (2), or at most exhibits penetration
of material from the base material layer into the intermediate material layer up to at most a part of the thickness
of the intermediate material layer.

5. A tile floor laid according to claim 4, characterized in that the tiles are laid with gaps between them having a width
of less than 2 mm.

6. A tile floor according to claim 5, characterized in that the gaps between the tiles have a width of less than 1 mm,
preferably less than 0,1 mm.

7. A tile floor according to claim 5 or 6, characterized in that the tiles are tightly abutting.

8. A tile floor according to claim 4-7, characterized in that the intermediate layer comprises a geo-textile type of
fibre material.

9. A tile floor according to any one of the preceding claims 4, 5, 6, 7, or 8, characterized in that the floor comprises
as a base layer, under the intermediate layer, a mortar layer consisting of a combination of aggregates and mortar
binder selected from the group consisting of hydraulic cements, gypsum and organic resins.
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Patentansprüche

1. Verfahren zum Legen eines Fliesenbodens, der chemikalienbeständig und flüssigkeitsundurchlässig ist, wobei
das Verfahren die folgenden Schritte umfasst:

- Auftragen einer Grundschicht (1) auf ein tragendes Strukturelement;

- Auftragen wenigstens einer Schicht (3) eines Klebematerials, das zur Bildung einer chemikalienbeständigen
und flüssigkeitsundurchlässigen kontinuierlichen Schicht geeignet ist;

- Legen einer Schicht von Bodenfliesen (5) auf die Schicht aus Klebematerial;

- Verfestigen und Kompaktieren des Bodens, indem man die Bodenfliesenschicht einer mechanischen Kom-
paktierungsbehandlung unterzieht, wodurch ein dichter Klebekontakt zwischen den Bodenfliesen (5) und der
darunterliegenden kontinuierlichen Schicht aus Klebematerial (3) entsteht;

dadurch gekennzeichnet, dass eine Zwischenschicht (2) aus Fasermaterial auf die Grundschicht (1) aufgetragen
wird, wenn die Grundschicht höchstens noch unvollständig gehärtet und insbesondere noch frisch und ungehärtet
ist, wobei die Zwischenschicht (2) für das Klebematerial durchlässig ist, aber für das Material der Grundschicht
im wesentlichen undurchlässig ist, wobei das Klebematerial wenigstens innerhalb eines Teils der Flächenerstrek-
kung der Zwischenschicht durch die Zwischenschicht dringt, wodurch es zum Kleben der Bodenfliesenschicht und
der Zwischenschicht auf der Grundschicht (1) wenigstens beiträgt.

2. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass das für die Zwischenschicht verwendete Faser-
material ein Gewicht pro m2 von 10 bis 500 Gramm, vorzugsweise 20 bis 300 Gramm, hat, wobei die Fasern einen
Durchmesser von 0,01 bis 1 mm, vorzugsweise etwa 0,1 mm, haben.

3. Verfahren gemäß einem der vorstehenden Ansprüche, dadurch gekennzeichnet, dass die Kompaktierungsbe-
handlung eine Vibrationsbehandlung ist.

4. Mechanisch kompaktierter und verfestigter Fliesenboden, der chemikalienbeständig und flüssigkeitsundurchlässig
ist, wobei der Boden eine Deckschicht aus Bodenfliesen (5), ein Substrat für die Bodenfliesenschicht mit einem
tragenden Strukturelement sowie eine Schicht aus einem Klebematerial (3) mit Klebematerial, das die Bodenflie-
senschicht mit dem Substrat verklebt, umfasst, wobei das Substrat eine Grundmaterialschicht (1) umfasst, wobei
der Fliesenboden durch mechanische Kompaktierungsbehandlung kompaktiert worden ist, dadurch gekenn-
zeichnet, dass das Substrat auch eine hauptsächlich auf Fasern beruhende Zwischenmaterialschicht (2) umfasst,
die als wenigstens eine Schicht (2) auf die höchstens noch unvollständig gehärtete und insbesondere noch frische
und ungehärtete Grundmaterialschicht des Substrats aufgetragen ist, auf das die Bodenfliesenschicht mit dem
Klebematerial geklebt wird, wobei das Klebematerial wenigstens innerhalb eines Teils der Flächenerstreckung der
Zwischenmaterialschicht durch die hauptsächlich auf Fasern beruhende Zwischenmaterialschicht dringt und an
der Grundmaterialschicht klebt, wodurch es zum Kleben der Bodenfliesenschicht und der Zwischenmaterialschicht
auf dem darunterliegenden Substrat wenigstens beiträgt, wobei der Fliesenboden im wesentlichen frei von Durch-
dringen der Grundmaterialschicht, auf der die Zwischenmaterialschicht ruht, in die Klebematerialschicht (3) ober-
halb der Zwischenmaterialschicht (2) ist oder höchstens ein Durchdringen von Material aus der Grundmaterial-
schicht in die Zwischenmaterialschicht bis zu höchstens einem Teil der Dicke der Zwischenmaterialschicht auf-
weist.

5. Fliesenboden, der gemäß Anspruch 4 gelegt wurde, dadurch gekennzeichnet, dass die Fliesen mit dazwischen
befindlichen Lücken mit einer Breite von weniger als 2 mm gelegt werden.

6. Fliesenboden gemäß Anspruch 5, dadurch gekennzeichnet, dass die Lücken zwischen den Fliesen eine Breite
von weniger als 1 mm, vorzugsweise weniger als 0,1 mm, haben.

7. Fliesenboden gemäß Anspruch 5 oder 6, dadurch gekennzeichnet, dass die Fliesen dicht aneinanderstoßen.

8. Fliesenboden gemäß Anspruch 4 bis 7, dadurch gekennzeichnet, dass die Zwischenschicht ein Fasermaterial
des Geotextiltyps umfasst.
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9. Fliesenboden gemäß einem der vorstehenden Ansprüche 4, 5, 6, 7 oder 8, dadurch gekennzeichnet, dass der
Boden als Grundschicht unter der Zwischenschicht eine Mörtelschicht umfasst, die aus einer Kombination von
Zuschlägen und Mörtelbindemitteln, die aus der aus hydraulischen Zementen, Gips und organischen Harzen be-
stehenden Gruppe ausgewählt sind, besteht.

Revendications

1. Procédé pour poser un carrelage, qui est résistant aux produits chimiques et imperméable aux liquides, le procédé
comprenant les étapes consistant à :

- appliquer un couche de base (1) sur un élément de structure ;
- appliquer au moins une couche (3) de matière liante appropriée pour former une couche continue résistant

aux produits chimiques et imperméable aux liquides ;
- poser une couche de carreaux (5) sur la couche de matière liante ;
- consolider et compacter le sol en soumettant la couche de sol carrelé à un traitement de compactage méca-

nique, pour former une liaison de contact ferme entre les carreaux de sol (5) et la couche continue de matière
liante sous-jacente (3) ;

caractérisé en ce qu'une couche intermédiaire (2) de matériau fibreux est appliquée sur la couche de base
(1) quand la couche de base est encore au moins incomplètement prise et en particulier, fraîche et non durcie, la
couche intermédiaire (2) étant perméable à la matière liante mais sensiblement imperméable au matériau de la
couche de base, la matière liante pénétrant au travers de la couche intermédiaire sur au moins une partie de
l'étendue de la couche intermédiaire, contribuant ainsi au moins en partie, à la liaison de la couche de carreaux
et de la couche intermédiaire à la couche de base (1).

2. Procédé selon la revendication 1, caractérisé en ce que le matériau fibreux utilisé pour la couche intermédiaire
a un poids par mètre carré allant de 10 - 500 g, de préférence de 20 - 300 g, les fibres ayant un diamètre allant
de 0,01 - 2 mm, de préférence d'environ 0,1 mm.

3. Procédé selon l'une quelconque des revendications précédentes, caractérisé en ce que le traitement de com-
pactage est un traitement par vibration.

4. Sol carrelé compacté et consolidé de façon mécanique, qui est résistant aux produits chimiques et imperméable
aux liquides, ledit sol comprenant une couche supérieure de carreaux (5), un substrat pour ladite couche de car-
reaux, comprenant un élément de structure et de support, et une couche de matière liante (3) comprenant une
matière liante qui lie la couche de carreaux au substrat, le substrat comprenant une couche de matériau de base
(1), le carrelage ayant été compacté par un traitement de compactage mécanique, caractérisé en ce que le
substrat comprend également une couche de matériau intermédiaire principalement à base de fibres (2), appliquée
sous la forme d'au moins une couche (2) sur une couche du matériau de base au moins incomplètement pris et
en particulier, frais, non durci, du substrat sur lequel la couche de carreaux est liée avec la matière liante, celle-
ci pénétrant au travers de la couche de matériau intermédiaire à base surtout de fibres et la liant à la dite couche
de matériau de base sur au moins une partie de l'étendue de la couche de matériau intermédiaire, en contribuant
ainsi, au moins en partie, à la liaison de la couche de carreaux et de la couche de matériau intermédiaire au
substrat sous-jacent, le sol carrelé étant sensiblement exempt de pénétration du matériau de base, sur lequel la
couche de matériau intermédiaire repose, dans la couche de matière liante (3) par dessus la couche de matériau
intermédiaire (2), ou au plus montre une pénétration de matière de la couche de matériau de base dans la couche
de matériau intermédiaire jusqu'au plus une partie de l'épaisseur de la couche de matériau intermédiaire.

5. Sol carrelé posé selon la revendication 4, caractérisé en ce que les carreaux sont posés avec des intervalles
entre eux d'une largeur inférieure à 2 mm.

6. Sol carrelé selon la revendication 5, caractérisé en ce que les intervalles entre les carreaux ont une largeur
inférieure à 1 mm, de préférence inférieure à 0,1 mm.

7. Sol carrelé selon la revendication 5 ou 6, caractérisé en ce que les carreaux sont assemblés en about.

8. Sol carrelé selon les revendications 4 à 7, caractérisé en ce que la couche intermédiaire comprend un matériau



EP 0 717 161 B2

5

10

15

20

25

30

35

40

45

50

55

11

fibreux de type géotextile.

9. Sol carrelé selon l'une quelconque des revendications précédentes 4, 5, 6, 7 ou 8, caractérisé en ce que le sol
comprend comme une couche de base, en dessous de la couche intermédiaire, une couche de mortier consistant
en une combinaison d'agrégats et de mortier liant sélectionné parmi un groupe consistant en les ciments hydrau-
liques, le plâtre et les résines organiques.
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