High-stress ceramic floor coverings
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Floor coverings which are
exposed to stress as a
result of transport opera-
tions with industrial trucks 1000
or vehicles imposing a
similar load, such as occur
at food retail stores or
wholesale centres,
do-it-yourself stores, other
commercial premises, canteens, production plants, etc.
are to be regarded as being subject to high levels of
mechanical stress.

The traffic frequency does not constitute a key criterion
here (a vehicle passing over a floor only once may be
sufficient to cause damage, if the floor covering was not
designed for the imposed load).

Regulations and guidelines for floor coverings subject
to high levels of mechanical stress are contained in spe-
cifications issued by the ,Fachverband des Deutschen
Fliesengewerbes” (,,German tiling association”) at the
central association of the German building industry
(ZDB), the industrial association ,,Keramische Fliesen
und Platten” e.V. (,,Ceramic tiles and slabs”) and the
~Arbeitsgemeinschaft fir Industriebau” (,Study group
for industrial construction”).

The pressures imposed on floor coverings by industrial
transport vehicles depend on the type of vehicle, the
wheel forces and the roller materials.

Depending on these factors, pressures within a range
from 0.7 to 150 N/mm? apply.

Steel and polyamide rollers should be avoided as a
general principle. This restricts the pressures to the
range < 6 N/mm?, with a corresponding reduction in the
risk of damage.
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Figure 1: Mean pressure in N/mm? imposed by transport vehicles as a function
of load-bearing capacity and type of roller material.

2.2 Requirements for ceramic coverings

Ceramic coverings in areas subject to high levels of
mechanical stress are to be planned with due conside-
ration to the attendant requirements and the expected
stress levels. According to the ZDB specification [8], the
following are suitable as ceramic covering materials:

* Dry-pressed ceramic tiles and slabs in accordance
with EN 14411 [3] - Group B

» Extruded ceramic tiles and slabs in accordance with
EN 14411 [3] - Group A

They should fulfil the following conditions:
» Side length of tiles and slabs between 8 and 30 cm
» Breaking force, F, in accordance with the stress group

The breaking force, F, of a tile or slab, which is defined
as a measured quantity when determining the flexural
strength in accordance with DIN EN ISO 10545-4 [1],
incorporates the most important influencing factors of
flexural tensile strength and thickness and is:
* linearly dependent on the flexural tensile strength,

B, in N/mm?2;
» dependent on the square of the thickness, h, in mm;
» independent of the format when square formats apply.




High-stress ceramic floor coverings

When the flexural tensile strength of the tiles or slabs is Stress
known, the breaking force can be established by means group
of the following formula: I
Breaking force F(N) =2 xRB xh2xb /3 xL
In which:
3 flexural tensile strength of the tile or slab in N/mm?2 ]
Minimum flexural tensile strengths:
Split tiles in acc. with EN 14411 - Group A | > 23 N/mm?
Tiles in acc. with EN 14411 - Group Bla > 35 N/mm?2
Tiles in acc. with EN 14411 - Group Blb > 30 N/mm?2
h Tile or slab thickness in mm
b Tile or slab width in mm;
L Tile or slab length in mm n

Figure 3 shows the breaking force, F, as a function of
the tile and slab thicknesses and the actual flexural
tensile strengths. Tiles or slabs with a greater breaking
force, F, reduce the risk of damage. m
3. Installation

The tiles and slabs are laid according to the thin-bed

method in accordance with DIN 18157, Part 1 <b>, v
generally with hydraulic thin-bed mortars in acc. with EN
12004 [2] Class C2TE - on a previously produced cement
floor of strength class CT-C25-F4 at least.

Cavities should be largely avoided when laying tiles and
slabs. This can be achieved by means of the ,,combined
method” in accordance with DIN 18157 [5], Part 1, point
7.3.3, or by using the so-called ,floating method”.

In order to produce composite flooring and coverings

on separating or insulating layers, tiles may also be laid

according to the thick-bed or ,vibration method” AK-QR
[9].

With due regard to the tolerances of the tiles or slabs, the
minimum possible joint widths are recommended. Height 1
offsets and , projecting teeth” should be avoided.

Jointing is generally carried out with hydraulic jointing

mortar; in the case of floor coverings which are addi-

tionally subject to chemical stress, e.g. in canteens or Il
plants in the food industry, it may be necessary to carry

out jointing with cold-curing resin jointing compounds,

e.g. epoxy resin-based compounds.
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Areas of application

Mechanical stress

Private homes and floor coverings subject

to similar mechanical stress, e.g. hotel
bathrooms, health-sector premises
Administrative, commercial and industrial
premises (suitable for pneumatic-tyred
vehicles), e.qg. industrial kitchens, canteens,
traffic zones, car showrooms and maintenance
rooms, sales rooms, in each case without
industriial trucks

Pressure up to 2 N/mm?

Commercial and industrial premises (industrial
trucks with Superlastik, solid rubber and
Vulkolan tyres), e.g. in the food retail and
wholesale sector, non-food, general retailing
and wholesale, shopping arcades

Pressures of 2 to 6 N/mm?

Commercial and industrial premises; areas of
application as for group Ill, but traversable
with polyamide rollers

Pressures of 6 to 20 N/mm?

Commercial and industrial premises; heavy-

duty areas used by industrial trucks with polyamide
rollers. Rolling of metal parts, e.g. production,
assembly and storage facilities, repair workshops
for machinery and heavy-duty equipment
Pressures up to 20 N/mm?

Figure 2: Classification of groups according to mechanical stress
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Figure 3: Breaking force, F, of tiles according to thickness and flexural
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