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Hardly any other part of industrial 
buildings is subject to such high 
stresses than the floor covering: 
heavy loads, extreme temperature 
fluctuations, exposure to moisture 
and aggressive chemicals. In many 
cases, the combined attack of 
several factors puts high demands 
on both planners and contractors 
and makes their work quite 
challenging. For this application 
area, the use of ceramic tiles and 
slabs is highly recommended: 
ceramic materials are hard-wearing 
and come in a variety of colours, 
shapes and sizes while at the same 
time offering economic advantages 
due to their long service life.

Always 
strive for 
excellence

Before the start of planning,  
a requirement profile must be 
generated that takes the most 
important factors into account and 
serves as a basis for the later 
execution of the work. It should 
include:
•  Mechanical loads  

(point loads and rolling loads)
•  Thermal stresses  

(temperature changes, extreme 
temperatures)

•  Chemical attack  
(acids, oils, fats and cleaners)

•  Exposure to moisture and 
wetness

•  Boundary conditions  
(thermal or impact sound 
insulation and waterproofing 
against moisture or wetness)

Especially in heavy-duty environ-
ments, the quality of the installation 
and waterproofing products as well 
as the properly planned and expertly 
installed substructure is of crucial 
importance – from the lowest up to 
the top layer.

In this brochure, Ceresit has 
addressed all key issues. Since in 
many cases the work of planners, 
installers, screed and tile layers is 
closely linked and requires working 
hand in hand, the brochure allows its 
readers to “take a look over the rim 
of their teacup”. Only through close 
cooperation and understanding of 
possible problem sources can an 
excellent result be achieved:  
a floor covering that even under the 
harsh conditions of everyday use  
is able to meet all of the pre-defined 
requirements.
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Floor Installation in Industrial and Commercial Buildings
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1. Standards and guidelines

Depending on the application area, floor coverings need 
to meet a great variety of requirements and can be 
installed in many different ways. This is the reason for the 
high number of standards and guidelines applicable for 
ceramic coverings in industry and trade. The overview on 
the next pages is meant as a guide, providing a brief 
summary of topics and helping you to quickly find the 
relevant standards.

However, the following standards are not universally 
applicable; they need to be adapted to country-specific 
requirements.
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Floor Installation in Industrial and Commercial Buildings

STANDARDS

DIN 12004
Mortars and adhesives for tiles and slabs – Definitions 
and specifications
•  Differentiates between mandatory performance 

standards that all tile grouts and adhesives have to 
meet, e.g. minimum tensile strength of 0.5 N/mm² as 
well as optional parameters for mortars with a higher 
performance, e.g. high adhesive tensile strength of  
≥ 1.0 N/mm² under different storage conditions

EN 14411
Ceramic tiles and slabs – Definitions, classification, 
characteristics and marking:
•  Dry-pressed tiles and slabs 

Tiles and slabs that are formed from a powdered  
or finely ground mass under high pressure.

•  Stoneware tiles 
Frost-resistant, dry-pressed single tiles with a high firing 
temperature of up to 1200 °C.

•  Porcelain stoneware 
Very densely pressed and sintered tiles with a water 
absorption of < 0.5 %.

•  Earthenware tiles 
Not frost-resistant, dry-pressed tiles.

DIN EN ISO 10545-4
Ceramic tiles and slabs – Part 4: Determination of 
modulus of rupture and breaking strength
•  The break strength, breaking load and modulus of 

rupture (flexural strength) of a tile or slab are determined 
by applying a three-point load (force) at a predefined 
speed in the middle of the tile or slab where the load 
point is in contact with the face of the tile or slab.

DIN 18156
Materials used for the application of ceramic tiling by  
the thin-bed method
•  Part 1: Terms and basic principles
•  Part 2: Hydraulic thin-bed mortars
•  Part 4: Epoxy resin adhesives

DIN 18157
Execution of ceramic linings using the thin-bed method
•  Part 1: Hydraulic thin-bed mortars
•  Part 3: Epoxy resin adhesives

DIN 18560
Floor screeds in building construction
•  Part 1: General requirements, testing and construction
•  Part 2: Floor screeds and heating floor screeds on 

insulation layers (floating screeds)
•  Part 3: Bonded screed
•  Part 4: Screeds on a separating layer

DIN 1055
Actions on structures
•  Part 100: Basis of structural design – Safety concept 

and design rules
Rules and regulations for the mathematical proof of 
structural safety. The standard regulates the design loads 
(load assumptions) for buildings and other structures and 
numerically specifies the required reliability level of a 
construction. 

DIN 18195
Waterproofing of buildings – Protection of buildings 
against the ingress of moisture and water. Four water 
load types are distinguished:
•  Non-accumulating seepage water
•  Accumulating seepage water
•  Pressing water
•  Water pressing from inside

ZDB Information Sheets
(ZDB = Central Association of the German Building Trade)
•  “Hard-wearing ceramic coverings”
• “Ceramic tiles and slabs, natural stones and cast stones 
 on floor constructions with insulating layers”
• “Movement joints in ceramic wall and floor tiling”

AK-QR Verarbeitungsrichtlinien
(Installation instructions issued by the Working 
Group Quality Assurance for the installation of 
vibrated floors)
Installation of ceramic floor coverings using the vibration 
method.

Forschungsgemeinschaft "Bauen und Wohnen"
(Construction and Housing Research Association)
Report by B. Autenrieth: “Bestimmung der Widerstands-
fähigkeit von Industrie-Estrichen gegen mechanische 
Beanspruchung durch Flurfördermittel”
(Determination of the resistance of industrial screeds to 
mechanical stress imposed by industrial trucks)
For details refer to the table on page 9.
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2. Mechanical stresses

If properly planned and expertly installed, ceramic 
coverings and their substructure turn out to be high-
performance products that can even cope with extreme 
point loads and rolling traffic. As they are able to  
withstand heavy-duty service conditions for many 
decades, they also offer an excellent solution from an 
economic point of view. Industrial grade tiles and slabs 
are available in several qualities that differ with respect to 
breaking strength, abrasion resistance, colour fastness 
and deep abrasion so that one can always find a suitable 
material. But the robustness and long service life of a floor 
structure not only depends on the tiles, but also on the 
underlying layers – from the screed up to the tile grout. 
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Ceramic tiles stand 
up to the toughest 
conditions
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Floor Installation in Industrial and Commercial Buildings

And these are the key requirements that  
floors must fulfil if they want to resist long-
term stress:
•  The load-bearing substrate must meet all static and 

structural requirements.
•  High-quality installation products like mortars and 

grouts must be used.
•  Installation and waterproofing should be expertly 

done – down to the very last detail.

Point loads

Heavy machinery, fuel tanks or fully loaded shelves in a 
warehouse: There are many areas in industry and trade 
where the floors must carry heavy stationary loads. This 
calls for specially designed floor tiles with a high breaking 
strength. Furthermore, it is essential to exactly calculate 
and plan the load-bearing surface and, if necessary, also 
the insulation and load-distribution layers.  
 
This calculation is done according to DIN 1055 
and is part of a structural engineer's tasks. 
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2. Mechanical stresses

Particularly critical: 
rolling loads

The planning of rolling loads is more demanding than 
that of point loads, because not only the weight needs to 
be considered. Three other factors play a key role. They 
all together defi ne the actual load:

•  hardness of the tires/rollers
•  width and diameter of the tires/rollers
•  loads caused by acceleration, braking 

or curves

TyresLoad-bearing capacity (kg)
 1000 2000 3000 4000 

 Steel wheels
A >  Fork-lift truck

(manual and electric 
operated)

200

100

80

60

Mean pressure in N/mm2 imposed by transport vehicles as a function of load-bearing capacity and type of roller material.

A

 Polyamide
B >  Fork-lift truck

(manual and electric 
operated)

40

20

10

B

 Vulkollan
C >  C-push frame stacker
D >   Fork-lift truck

(manual and electric 
operated)

6

4

2

C
D

 Pneumatic1

0,8

0,6

 Super elastic 
 Solid rubber

E >  Manual operated Fork-lift 
truck

F >  Front stacker 
(battery operated)

G > Fork-lift truck
H > C-push frame stacker
I >  Front stacker 

(combustion engine operated)
J > Trailer
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Floor Installation in Industrial and Commercial Buildings

Besides the total weight, the pressure applied on the 
floor is of crucial importance as it is indicative of the 
load. Even if the total weight is the same, the load can 
differ enormously depending on the type of vehicle and 
its tires or rollers. Pneumatic tires or solid-rubber tires,  
for example, reduce the load considerably while hard 
polyamide rollers put high mechanical stress on floor 
coverings. Steel rollers are even worse and should not 
be used in order to reduce the risk of damage. 

Stress 
group

Breaking force F (N) 
EN ISO 10545-4

Areas of application 
Mechanical stress

I < 1.500 Private homes and floor coverings subject to similar mechanical stress,  
e.g. hotel bathrooms, health-sector premises

II 1.500 - 3.000

Pressure up to 2 N/mm²
Administrative, commercial and industrial premises (suitable for pneumatic-tyred 
vehicles), e.g. industrial kitchens, canteens, traffic zones, car showrooms and 
maintenance rooms, sales rooms, in each case without industrial trucks

III 3.000 - 5.000

Pressure of 2 to 6 N/mm² 
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

IV 5.000 - 8.000
Pressure of 6 to 20 N/mm² 
Commercial and industrial premises; areas of application as for group III, but 
traversable with polyamide rollers

V > 8.000

Pressure up to 20 N/mm² 
Commercial and industrial premises; heavyduty 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

The Zentralverband des Deutschen Baugewerbes 
(Central Association of the German Building Trade) has 
issued an information sheet for floor coverings subject to 
high loads which can serve as a planning aid for rolling 
loads. The ZDB differs between five stress groups, based 
on application area and type of mechanical stress, and 
provides concrete information on breaking strength and 
pressure. 

Tyres
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Classification of groups according to mechanical stress

Ceresit_Industrieanlagen_WEST_ENG.indd   9 26.11.13   10:28



2. Mechanical stresses
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Floating installation (tiles installed on an insulation layer) Floating installation combined with bon ded waterproofing

Bonded tile installation Bonded tile installation with additional  waterproofing

F

A Dor

A

D

E

F

HGHG

A

B

C

D

E

F

HG

A

B

C

D

F

HG

If possible, the method of bonded 
installation should be used for floors 
subject to high mechanical stress.  
The great advantage is that the load 
is distributed via the screed or the 
mortar bed into the load-bearing 
layers. Due to the frictional 
connection, compressive stresses are 

absorbed so that the layered 
structure will not be damaged. 
Especially for applications that 
belong to stress group III or higher, 
bonded installation is therefore the 
best and least problematic solution. 
If, due to an additional moisture 
load, structural waterproofing 

according to DIN 18195 is required, 
a liquid-applied waterproofing 
product should be chosen. Unlike 
separation layers, this type of 
waterproofing also produces a kind 
of bonded floor structure.

Bonded installation: Always a safe solution
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CL 50 »SUPER EXPRESS 2-K«
Waterproof, fl exible sealing 
under tiles and slabs. National 
technical approval for moisture 
exposure classes A1, A2, B. 
Ready for covering after only 
2 hours. In the case of fl oor 
constructions with integrated 
insulation layers, CL 50 »SUPER EXPRESS 2K« 
is applied directly on the load-distribution layer 
(screed). 

CM 29 »MultiXpress«
Fast-setting tile adhesive with 
an especially long working and 
correction time to ensure the high-
strength, void-free installation of 
ceramic tiles and slabs, porcelain 
stoneware and cast concrete slabs. 
Due to its fast setting, CM 29 
»MultiXpress« compensates the 
tendency to curl known of some 
fl ooring materials. 

CE 46 »ULTRADUR 2-12«
Highly fl exible joint fi ller with 
high resistance to acid and 
alkaline cleaners and to 
mechanical wear. Suitable for 
use on heavy-duty fl oors, e.g. 
in workshops, swimming baths, 
car washes, warehouses and on 
shop fl oors.

Recommended system

A > Concrete slab

B >  Insulation layer

Material: Styrodur

C > Separation layer

D > Screed 

E >  Bonded waterproofi ng

 CL 50 »Alternative Sealant«

Waterproof, fl exible sealing under 

tiles and slabs.

CR 72 »Flexible Sealing Slurry 1C«

Flexible, crack-bridging slurry for 

waterproofi ng under tiles and 

slabs.

F >  Thin-bed mortar

 CM 24 »EasyFlex«

Rapid-setting medium-bed mortar 

for natural stone slabs.

CM 29 »MultiXpress«

Fast-setting tile adhesive of 

adjustable consistency with an 

especially long working and 

correction time.

G >  Grout

CE 46 »Ultradur«

Highly fl exible joint fi ller with high 

chemical and mechanical 

resistance.

H > Tile

Layered structure
(see pages 44-61 for details) 

Floating installation combined with bon ded waterproofi ng

Bonded tile installation with additional  waterproofi ng

If, for thermal or soundproofi ng 
reasons, it is necessary to install 
an insulation layer, this will further 
increase the structural-physical 
requirements to be met by fl oors 
subject to high mechanical stress. 
When uncoupling the fl ooring from 
the load-bearing substrate, the load 

distribution capacity of the fl oor 
becomes limited. This must be 
compensated by installing a load-
distribution layer (screed) that is thick 
enough to carry the expected loads.

Floating installation

Ceresit_Industrieanlagen_WEST_ENG.indd   11 26.11.13   10:28



12

2. Mechanical stresses

The proper foundation  
for durable flooring

The heavier the load acting on the flooring, the higher 
the requirements to be met by the substrate. In a simple 
scenario with bonded installation, this means choosing 
the right concrete quality. When installing separation 
and insulation layers, it is not only necessary to choose 
the right materials, but also to calculate the load-
distribution layer and any reinforcement that may  
be required.

Substrate condition

The guidelines of the Zentralverband des Deutschen 
Baugewerbes lay down the requirements that must be 
fulfilled by floors subject to high mechanical loads. It must 
be ensured that the concrete slab meets all important 
static and structural requirements. The minimum 
requirement for industrial floors is compressive strength 
class C20/25. In the case of heavy-duty applications,  
a clearly higher compressive strength class is stipulated 
(C35/40). 

In addition, the following measures must be taken:
•  Test the readiness for floor installation.
•  Observe the levelness tolerances.
•  Ensure sufficient surface strength and good surface 

key – no cracks, no soiling. 
•  Check the surface tensile strength; if necessary, apply 

a suitable bonding course.
•  Normally, no slope is required for industrial floors.  

For outdoor and wet areas like kitchens, however, the 
load-bearing substrate must be designed with a slope. 

Load-distribution  
and insulation layers

Typical of the so-called “floating installation” is the 
vertical and horizontal mobility of the screed layer.  
The load-bearing capacity of this load-distributing layer 
is the result of thickness and strength. When planning 
and dimensioning this layer, three factors need to be 
considered:
• the expected live load,
•  the flexural tensile strength class resp. hardness of  

the screed,
• the compressibility of the insulation materials.

The required screed thickness has only been defined for 
commercial areas subject to moderate stresses like 
offices, accessible exhibition areas, canteens (DIN 1055, 
part 3). The values stipulated by the standard only refer 
to dead (static) loads.

When dealing with higher stresses and an area load 
above 5.0 kN/m², a structural engineer (stress analyst) 
should calculate the expected load and necessary layer 
thickness on a case-by-case basis – especially with 
rolling loads. The calculation should always be based on 
the most unfavourable load case (maximum expected 
load); otherwise, there is danger of screed cracking.  
The guidelines issued by the Zentralverband des 
Deutschen Baugewerbes for floor coverings subject to 
high loads provide detailed information, including a 
formula how to calculate the load-distribution layer.

Thermal and impact sound 
insulation

When insulating floors subject to high mechanical loads, 
only materials of low compressibility must be used.  
The product properties of insulation materials can be 
identified by short indicators. And these are the relevant 
indicators for floors subject to mechanical stress:  
ds = very high, dx = extremely high compressive 
strength. If impact sound insulation is required, the 
material should be marked sg (low compressibility).

If the floor only requires thermal insulation, foam glass is 
the product of choice: the material does not deform 
under pressure. Even foam glass layers of higher 
thickness are able to withstand high point loads.

C20
20 N/mm220 N/mm2

C40
40 N/mm240 N/mm2
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Floor Installation in Industrial and Commercial Buildings

In general, the following principles should be kept in mind:
•  In a multi-layered system, the softer impact sound 

insulation must be installed below the harder insulation 
layer.

•  The maximum compressibility of the insulation layers 
must be no more than 3 mm.

•  The insulation layer thickness (modulus of subgrade 
reaction, also called bedding factor) must be 
considered when calculating the load-distribution 
layer.

Screed know-how

DIN 18560 stipulates a minimum strength class of  
CT-C25-F4 for screeds. If a higher load-bearing strength 
is required, it is recommended to plan for a higher layer 
thickness and not a higher strength class. 

If the screed is cement-based, it is necessary to take the 
different drying behaviour (surface dries faster than the 
lower layers) and the resulting risk of deformation into 

account. Special attention should therefore be paid to 
using a low-shrinkage concrete mix.

Whether or not a reinforcement of the concrete makes 
sense is a controversial issue since the formation of cracks 
cannot be prevented in this way. If ceramic materials are 
to be laid, the benefit of reinforcing the cement screed is 
twofold: the crack width can be reduced and height 
differences avoided. The concrete can either be 
reinforced by using steel or glass fibres or by embedding 
wire meshes. However, any kind of reinforcement not only 
makes the installation but also the compaction of the 
concrete more difficult. 

The problem for the tile layer is that the strength of the 
screed can only be determined with great difficulty on 
site. He will therefore have to rely on the screed layer  
to choose the right material and install the screed with 
expert workmanship. In case of doubt, a rebound 
measurement should be performed. Before start of work, 
the tile layer must always make sure that the screed has 
completely dried. The conventional test method for this 
purpose is the CM moisture measurement.

Category Occupancy Examples qK in 
kN/m2

Qk in 
kN

B1
Corridors in office buildings, office space, doctor's surgeries, 
wards, common rooms or lounges incl. corridors, small 
livestock stables

2.0 2.0

B2
Corridors in hospitals, hotels, old people's homes, boarding 
schools etc; kitchens and treatment rooms incl. operating 
rooms without heavy equipment

3.0 3.0

B3 Like B2, but with heavy equipment 5.0 4.0

C1 Areas with tables, e.g. classrooms, cafés, restaurants, dining 
halls, reading rooms, reception halls 3.0 4.0

C2
Areas with fixed seating, e.g. areas in churches, theatres  
or cinemas, convention halls, auditoriums, assembly halls, 
waiting halls

4.0 4.0

C3
Freely accessible areas, e.g. museum areas, exhibition areas 
etc. and entrance areas in public buildings and hotels, 
impassable basement ceilings (e.g. in a yard)

5.0 4.0

C4 Sports and play areas, e.g. dancing halls, sports halls, 
gymnastics and bodybuilding rooms, stages 5.0 7.0

C5
Areas for large gatherings of people, e.g. in buildings like 
concert halls, terraces and entrance halls as well as spectator 
stands with fixed seating

5.0 4.0

Office space,  
work space,  

corridors

Rooms, meeting rooms  
and areas that are suited 

for assemblies 

Load Distribution Table – Extract from DIN 1055-3 (10.02)
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2. Mechanical stresses

On large surfaces subject to extreme loads, the vibration 
method has proven its worth for the installation of 
ceramic tiles. It is a highly cost-effective variant of the 
thick-bed method where the tiles are vibrated into a fresh 
mortar bed with a high-frequency roller vibrator. 
Afterwards, the tiles form a homogeneous floor covering 
that, due to its high compressive and flexural strength, is 
able to withstand high mechanical loads. This makes it 
particularly suitable for heavy-duty environments such  
as production halls, sales and storage areas of super-
markets and discounters as well as any kind of production 
plant and workshop. Complex tile designs cannot be 
realized when using the vibration method. Today, large 
tile formats of up to 30 x 60 cm are available which 
ensure fast work progress. 

Good reasons 
that speak for 
vibrated floors
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Floor Installation in Industrial and Commercial Buildings

Developed in the 1960s, the vibration method has 
meanwhile found widespread use due to its technical 
and cost advantages:
•  The tiles and slabs have a load-distribution function 

and transfer the acting forces to the mortar bed. 
•  The resulting surface is very even with only small 

deviations in height.
•  In view of the physical, thermal and chemical stresses 

the floors must be able to resist, the low number of 
joints has a positive effect on the service life of the 
floors.

•  Short installation times combined with a long service 
life are good reasons why vibrated floors are so cost-
effective. 

•  Compared to other installation methods, the vibration 
method is cleaner, faster and less costly. The average 
daily output of a 4-man crew is 120 to 200 m² 
depending on the building project.

How to proceed?

First, the bedding mortar is applied on the cleaned,  
prewetted concrete slab that has been pretreated with  
a bonding course. After that, the mortar bed is mechani-
cally compacted. The levelled mortar is dusted with dry 
cement and wetted down with water, thus producing a 
cement slurry that serves as bonding bridge between 
mortar and tiles. The tiles must be quickly “crunched” into 
this bed with a minimum joint width. Within 5 to 8 hours, 
they must then be vibrated into place using a high-
frequency roller vibrator.  Small tiles are laid with 
staggered joints so that they do not shift during vibration. 
In a final step, the joints are grouted with a mineral-
based mortar.

What is important to know?

Vibrated floors can have a very long service life if two 
preconditions are fulfilled: meticulous planning of all 
requirements and strict observance of all installation 
instructions. Above all, the following rules apply:
•  The construction site must be draught-free. 

Temperatures should be between 5 and 30 °C.
•  To ensure better load distribution, especially with  

high point loads, bonded installation is preferable  
(if possible). For moderate loads, the minimum 
thickness of the bedding mortar is 45 mm. But:  
The higher the load, the higher the layer thickness. 

•  If there is danger of rising ground moisture, it is 
recommended to install structural waterproofing below 
the floor slab to allow bonded installation of the floor 
covering. 

•  In the case of bonded installation, the substrate must 
be properly prepared. This means that cracks or 
adhesion-impairing substances must be removed. 

•  If a separation layer is required for technical reasons, 
the bedding mortar must have a minimum thickness  
of 65 mm or more, depending on the expected load. 
In these cases, the proper layer thickness must be 
calculated by a stress analyst. It may also be 
necessary to reinforce the mortar. When installing 
insulation layers, the required mortar thickness is at 
least 75 mm.

•  The separation layer can consist of a double PE film of 
100 to 120 µm thickness. The insulation layer should 
be made from foam glass (full-surface bonding) as this 
material will cause no settlement problems. 

•  Do not use the tiled areas before the bedding and 
grouting mortar has fully hardened. Standard times: 
foot traffic after 7 days, full mechanical load capacity 
after 28 days.
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3. Thermal stresses

In the planning of many industrial facilities and commercial 
buildings, due allowance must be made for thermal 
stresses. In some cases, these can be quite substantial. 
This not only applies to obvious areas such as cold 
storage rooms. In car showrooms or other places with 
large window fronts, the floor covering is exposed to 
high temperatures caused by intense solar radiation  
– comparable to conditions in a winter garden.  
In outdoor areas like inner courtyards, the tiles or slabs 
need to resist extreme temperature changes. It is not 
unusual for floor temperatures to vary between -20 °C  
in winter and +80 °C in summer.  

M
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Stress loads to be 
reckoned with
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Floor Installation in Industrial and Commercial Buildings

Small changes can cause 
major trouble

The materials used in a layered structure exhibit different 
thermal expansion behaviours. Tiles expand and contract 
with changes in temperature. But in almost every case, 
the substrate, e.g. the screed, will move differently to the 
covering material. Although these changes in tile size are 
only small, they can cause major shear stresses on large 
tiled surfaces. If the thermal stresses are relatively low, a 
fl exible adhesive combined with expansion joints is 
enough to accommodate these stresses. But in the case of 
high temperature fl uctuations, the ceramic covering must 
be protected against deformation by installing an 
uncoupling layer.

For the proper planning, it is therefore crucial to 
determine the exact temperature range to be expected. 
For this purpose, special calculation programs are 
available. Based on the results, a decision must be made 
on the appropriate fl oor structure as it must meet the 
defi ned requirements and ensure a long service life.

Uncoupling of ceramic covering 
and screed

Depending on the building project, there are different 
possibilities of ensuring a permanently damage-free 
surface. One option are uncoupling membranes used 
as part of a bonded waterproofi ng system. They are 
also suitable for diffi cult subfl oors. Another option are 
uncoupling mats made of polyethylene that are particu-
larly suited for industrial fl oors. In the case of cold 
storage rooms, additional insulation layers are 
necessary. If the fl oor is not only subject to thermal but 
also mechanical stress, the proper fl oor construction must 

be calculated by a structural engineer (stress analyst). 
Furthermore, the insulation layer to be installed must be 
very rigid and of low compressibility as for example 
foam glass (for further information see p. 16/17).

Industrial fl oor heating 
and cooling

The temperature control of large halls and production 
plants is often done via fl oor heating and cooling. 
Ceramic tiles or slabs are also suited for this purpose: 
thanks to their relatively high thermal conductivity, they 
ensure cost-effective operation. The heating pipes inside 
the fl oor construction cause high temperature changes. 
As the thermal expansion of the installed materials is 
different, the ceramic covering needs to be uncoupled 
from the screed to accommodate such stresses. 

Frost resistance of ceramic tiles

Not only heat but also cold can cause high thermal 
stress. If there is danger of frost, only ceramic tiles with 
low water absorbency must be used to ensure they 
survive frost attacks without damage. This requirement is 
fulfi lled by extruded ceramic tiles (split tiles), but also by 
porcelain stoneware (dry-pressed). The suitability with 
respect to frost resistance must be indicated by the 
respective tile or slab manufacturer. 

If the ceramic products are to be installed outdoors, split 
tiles will always be the better choice. They are not only 
frost-resistant, but also form a strong bond with the 
bedding mortar. In the case of porcelain stoneware, 
however, there is no interlock (“keying effect“) between 
mortar and tile. 

Building 
Material
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3. Thermal stresses
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Floating installation (tiles installed on an insulation layer) Floating installation combined with bon ded waterproofing

Bonded tile installation
Bonded tile installation with  
additional  waterproofing

Tiles installed on a separation layer
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Floor Installation in Industrial and Commercial Buildings

G

I
H

A

D

C

CT 17 »PROFI« 
Synthetic resin primer for diffi cult 
substrates with express-dry effect: 
On absorbent substrates, CT 17 is 
ready for covering after just about 
5 minutes. CT 17 »PROFI«‚ has a 
strengthening effect and reduces 
the substrate absorbency.

CL 50 »SUPER EXPRESS 2-K«
Waterproof, fl exible sealing under tiles and slabs. 
National technical approval for moisture exposure 

classes A1, A2, B. Ready for 
covering after only 
2 hours. In the case of fl oor 
constructions with integrated 
insulation layers, CL 50 »SUPER 
EXPRESS 2C«  is applied 
directly on the load-distribution 
layer (screed). 

CM 92 »PREMIUMFLEX S2«
Highly fl exible, dust-reduced 
special adhesive mortar for 
installing ceramic tiles and slabs. 
Especially suitable for the reliable 
installation of large tiles and slabs 
thanks to the very high adhesive 
tensile strength and the stress-
absorbing, uncoupling properties.

CE 37 »FLEXIBLE«
Flexible, rapid-hardening grout 
mortar with high adhesion to the 
joint edges. Suitable for stoneware 
and porcelain stoneware tiles. 
CE 37 »FlexFuge XPRESS« is 
especially recommendable for fl oors 
subject to high  traffi c, e.g. in 
workshops, swimming baths, car 
washes, warehouses and shops.

Recommended system

A > Concrete slab

B >  Insulation layer
Material: Styrodur

C > Separation layer

D > Screed 

E >  Priming coat
 CT 17 »Deep-Penetrating Primer«
Synthetic resin primer for diffi cult 
substrates.

F >  Bonded waterproofi ng
 CL 50 »SuperExpress 2-K«
Waterproof, fl exible sealing under 
tiles and slabs.
CL 69 »UltraTight« 
Crack-bridging, three-layered 
waterproofi ng and uncoupling 
membrane.

G >  Thin-bed mortar
 CM 90 »EasyFlex PLUS«
Flexible, dust-reduced thin-bed 
mortar for diffi cult substrates.
CM 92 »PremiumFlex«
Highly fl exible, dust-reduced 
special adhesive mortar of 
adjustable consistency with high 
safety reserves.

H >  Grout
CE 37 »Flexfuge Express«
Flexible, rapid-hardening grout 
mortar.
CE 46 »Ultradur« 
Highly fl exible joint fi ller with high 
chemical and mechanical 
resistance.

I > Tile

Layered structure
(see pages 44-61 for details) 

E

Floating installation combined with bon ded waterproofi ng

Tiles installed on a separation layer

classes A1, A2, B. Ready for 
covering after only 

constructions with integrated 
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4. Chemical stresses

Acids, bases  
and cleaners

Not only in industrial production but also in laboratories, 
laundries, dry cleaners and food processing, floors are 
subject to high stresses caused by chemical substances. 
In many cases, also increased hygiene requirements 
need to be met on top. When planning the flooring of 
such areas, their resistance to the regular use of cleaning 
agents and high-pressure cleaners should be duly taken 
into account. 

Areas subject to heavy-duty service conditions are 
classified as moisture exposure class C. As the construction 
and the building materials need to meet the highest 
requirements, they must be tested and approved for use 
by the building authorities in compliance with DIN 
18195. Only water proofing products from Construction 
Products List A are permitted for use. Special care must 
be given to the planning and design of structural details 
to ensure that all penetrations like drainage channels, 
floor gullies and tile skirtings are perfectly watertight. 
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Floor Installation in Industrial and Commercial Buildings

Epoxy grouts

Due to their long service life and high stress resistance, 
only epoxy resin joint fillers are suitable for heavy-duty 
applications. While cement-based grouts are sensitive to 
chemicals, epoxy grouts will not easily be destroyed by 
chemical or mechanical attack. The material is extremely 
hard-wearing and even able to withstand long-term 
thermal loads of up to 75 °C.

Waterproofing combined with 
hygiene

Besides offering chemical resistance, an expertly 
installed waterproofing system also protects the structural 
fabric against the penetration of bacteria and germs 
which may cause very unpleasant smells. This is an 
important aspect in all food-processing companies. 

Chemical resistance is the name of the game when it 
comes to choosing the right waterproofing method and 
tile quality. Only tiles that have been specified as 
chemical-resistant by the respective tile manufacturer can 
be used. 

Without alternative:  
Reaction resin waterproofing

Building materials like concrete are vulnerable to acid 
and alkali attack. For this reason, they need to be 
protected with chemically resistant waterproofing 
materials. The only products qualified for this job are 
reaction resins: they are applied in two coats (priming 
and waterproofing coat) with a minimum dry layer 
thickness of 1 mm. When using reaction resins for 
waterproofing, the conditions on site play a key role:
•  Reaction resins must not be applied on water-sensitive 

(e.g. gypsum-based) subfloors.
•  During application, the minimum temperature is 10 °C. 
•  Ambient air humidity must be low enough to prevent 

the formation of condensation water so that a strong 
bond can be ensured. In case of doubt, determine the 
dew point. 

•  High-performance reaction resins are able to protect 
the building fabric as they are impermeable to water 
and act as a water vapour barrier. Since they are part 
of a composite waterproofing system, optimum load 
distribution is ensured even in the presence of high 
mechanical loads. 
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4. Chemical stresses

CL 71 »UltraPox Flexgrund« 
2-component epoxy resin primer: 
part of the UltraPox system and 
used for priming absorbent and 
non-absorbent substrates before 
the application of CL 72 Flexseal. 
Thanks to its deep penetration, 
CL 71 has a high surface-strengthening 
effect and ensures a reliable bond.

CL 72 »UltraPox Flexseal«
Flexible, 2-component epoxy resin 
sealant for use under ceramic tiles 
that protects the surface against 
the ingress of water and attack 
by acids and bases. CL 72 has 
national technical approval for 

moisture exposure classes A, B, C and is therefore 
suitable for heavy-duty applications.

CM 74 "UltraPox FIX"
2-component, chemical-
resistant epoxy adhesive 
and grout (colour: grey) that 
ensures a tight bond when 
installing and grouting tiles 
and slabs. Suitable for use in 
areas exposed to aggressive substances, e.g. 
therapeutic baths, dairies, industrial kitchens, battery 
rooms, car washes, breweries, silos, animal housing, 
swimming baths, laboratories, saunas and steam baths.  

CE 79 »UltraPox Color« 
+ CE 80 »UltraPox Mix«
2-component, chemical-
resistant epoxy grout and 
adhesive (colour: white) for 
installing and grouting tiles and 
slabs. Can be mixed with the 
CE 80 colour paste for creating 
decorative joints of matching 
colour. Suitable for producing 
a long-lasting bond and hard-
wearing joints when installing 
translucent and transparent materials 
such as glass and glass mosaic tiles as 
well as natural and cast stones. 

CL 71 has a high surface-strengthening 

moisture exposure classes A, B, C and is therefore 

Recommended system
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Floor Installation in Industrial and Commercial Buildings

A

B

C

D

E

F

IH

F

E

A

D

IH

A > Concrete slab

B >  Insulation layer 
Material: Styrodur

C > Separation layer

D > Screed 

E >  Priming coat 
 CL 71 »UltraPox Flexgrund« 
2K-Epoxidharz-Grundierung im 
UltraPox System

F >  Bonded waterproofing 
 CL 72 »UltraPox Flexseal« 
2-component epoxy resin primer – 
part of the UltraPox system.

G >  Thin-bed mortar 
For light-duty service conditions: 
 CM 22 »Mega Format Flexible« 
Highly flexible tile adhesive of 
adjustable consistency for large 
tiles and slabs. 
CM 24 »Easyflex« 
Rapid-setting medium-bed mortar 
for natural stone slabs. 
CM 29 »MultiXpress« 
Fast-setting tile adhesive of 
adjustable consistency with an 
especially long working and 
correction time. 
For heavy-duty service conditions: 
CM 74 »UltraPox FIX« 
2-component, chemical-resistant 
epoxy adhesive and grout – part 
of the UltraPox system.

H >  Grout 
CE 79 »UltraPox Color« 
2-component, chemical-resistant 
epoxy grout – can be coloured 
with CE 80 colour paste.

I > Tile

G

G

Floating installation combined with bon ded waterproofing

Layered structure
(see pages 44-61 for details) 

Bonded tile installation with additional  waterproofing
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5. Safe application of reactive systems

Due to their excellent chemical and mechanical resist - 
an ce, epoxy resin products are always the first choice for 
the installation of heavy-duty flooring – especially flooring 
that must be resistant to high chemical stress. However, 
when using 2-component epoxy resins, you should follow 
some basic rules which you can find below.

Maximum resistance 
to chemical and 
mechanical stress 

Mixing

After opening the container, you will find components  
A + B inside. To ensure clean handling, component B 
(hardener) is additionally packed in a PE bag.  
Remove the PE bag and add the content of the bottle  
to component A (resin). Make sure to empty the bottle 
completely.

Temperature Pot life Walkability Wash time

Cold 
approx. 10° C

230 min 70 hrs 120 min

Standard 
approx. 20° C

70 min 20 hrs 45 - 60 min

Warm 
approx. 30°C

45 min 10 hrs 15 - 25 min

General information

Epoxy resins cure by the reaction of two materials: resin 
and hardener (polyaddition). Of great importance is the 
complete reaction between resin and hardener. If less 
than the complete content of the components is used for 
producing partial amounts, always make sure to observe 
the recommended mixing ratio. Both compo nents must be 
mixed until a homogeneous, streak-free mixture is 
obtained. The application temperature lies in the range 
of +10 °C to max. +25 °C. Within this range, pot life, 
walkability and the so-called “washing window” develop 
as follows:
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Floor Installation in Industrial and Commercial Buildings

Basically, the following rule applies: The cleaner the  
tiled surface, the easier the wet cleaning (washing).  
This applies in particular to anti-slip floor coverings used 
for example in commercial kitchens or swimming baths.

Cleaning and finishing

In order to obtain a uniform, aesthetic appearance and 
allow easy cleaning, the joints should be left to “mature” 
(or firm up) after grouting. A temperature-dependent 
waiting time of approx. 15 minutes (especially with non-
absorbent coverings) ensures that the joints have a higher 
resistance to washing/cleaning. The use of warm water 
has a positive influence on the ease of cleaning.  
Always follow a 4-step procedure:

1. Emulsifying
Completely wet the tile surface with a thin water film, but 
take care not to flood the surface. After a soaking time of 
approx. 5 minutes, use a soft sponge (hydro sponge) for 
glazed tiles or a Scotch-Brite™ cleaning pad for unglazed 
or anti-slip tiles to emulsify the grout residues on the tile 
surface. Work in a circular motion while applying gentle 
pressure. Use a soft sponge to take up the resulting slurry. 
Make sure to use as little water as possible for cleaning.

2. Smoothing
In the next step, the joint surface is levelled and smoothed 
with a soft sponge. Gently wipe along the joint surface to 
obtain a satisfactory finish. If voids or other defects are 
detected, they can now be repaired. After smoothing, the 
joint must have the later desired appearance.

3. Washing
After the tile grout has started to set (time is temperature-
dependent), wipe the joints with a soft sponge and as 
little water as possible. Frequently rinse the sponge with 
clean water during this process.

4. Final cleaning
After a waiting time of 3 hours (minimum) up to 6 hours 
(maximum), it is possible to remove the remaining film on 
the tile surface. To facilitate cleaning, CE 51 Epoclean 
(special cleaning solution for epoxy grouts) can be 
added to the cleaning water. Remove the hardened grout 
film according to the instructions supplied with CE 51.

Mix the reaction resin with a common mixing paddle 
attached to a mixer/electric drill running at a low speed 
(approx. 400 rpm). Start the mixer at a low speed to join 
the two components and to avoid the introduction of air 
bubbles. After a mixing time of 2 minutes, the reaction 
resin should have a uniform and streak-free consistency.

After the first mixing step, any material adhering to the 
walls and bottom of the container must be scraped off 
with a spatula or trowel. Also carry out a visual check to 
ensure the product is homogeneous and free of streaks. 

Now follows the second mixing step – also by 
machine. After that, the consistency will be homo-
geneous and free of lumps and streaks. The reaction resin 
is now ready for use. If used as an adhesive, it is applied 
with a notched trowel like a conventional thin-bed mortar.

 
Grouting

After mixing, the reaction resin is applied directly from  
the mixing container with a trowel. If used on walls and 
floors, the grout is spread with a hard rubber float.  
Use the float to press the grout into the joints until these 
are filled void-free and flush with the tile surface.

After that, excess grout is removed from the tile surface by 
using the edge of the float held at a 90° angle. Stroke 
diagonally to remove as much grout as possible from the 
surface without pulling grout out of the filled joints. 
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6. Installation methods and systems

The installation of flooring in industrial and commercial 
environments must be carefully planned to ensure long-
term resistance. It is essential to choose an installation 
method that is best suited to meet the requirements and 
expected loads. In the case of large areas with high 
mechanical stress like food discounters, it is recommended 
to use the vibration method. For smaller surfaces or areas 
involving a lot of structural details, this very fast and 
economical method of installation makes little sense.

But no matter which installation method is chosen, the 
aim at all times must be the full-surface wetting of the tile 
underside and the void-free bedding to avoid the later 
detachment of the tiles. This requires a powerful bond 
between the tile and the substrate which can be ensured 
by preparatory measures like shot-blasting and the use of 
special primers. 

How to ensure  
a long service life
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Floor Installation in Industrial and Commercial Buildings

Thin-bed method

There are two methods that ensure a virtually void-free 
installation of tiles: the floating-buttering method (or 
combined method) and the use of a flow-bed mortar. 

The floating-buttering method
In two steps, the thin-bed mortar is applied with a 
notched trowel – both on the waterproofed substrate and 
on the underside of the tile or slab. This ensures that the 
tiles or slabs are fully embedded into the mortar.

Installation with a flow-bed mortar
By contrast, flow-bed mortars are applied in a single 
step, which makes the installation a bit faster. When 
placing the tiles, they sink into the prepared mortar bed, 
thus ensuring full adhesive transfer, high compressive 
strength and hardly any voids. Especially with large 
areas in industrial and commercial buildings, flow-bed 
mortars save time and provide an economic advantage. 
For this reason, this installation method is the preferred 
choice.

Prolonged waiting times

If the expected mechanical loads require the installation 
of a load-distributing layer, this will probably cause 
delays by longer drying and waiting times between the 
individual layers. The floor is ready for covering as soon 
as the residual moisture content is less than or equal to  
2 CM %. 
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7. Waterproofing including channels and drains

Areas like commercial kitchens are exposed to a fair 
amount of water, in particular non-pressing water. To 
minimize the risk of moisture damage, it is recommended 
to install ceramic tiles or slabs and combine them with 
drains and channels into a bonded system. Although this 
system is state of the art, it does not yet comply with the 
applicable standard: DIN 18195 additionally stipulates  
a water-draining layer. In practical work, bonded water-
proofing under tiles and slabs offers several advantages:
•  Low installation height
•  Good load distribution
•  Smaller number of joints
•  No curling of the screed

Protect against the 
ingress of moisture
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Floor Installation in Industrial and Commercial Buildings

Moreover, any damage can normally be located where  
it was caused and individual problem areas can be 
repaired without having to strip the entire structure. 

When planning and installing floor drains, special care 
must be taken to protect the structural fabric reliably 
against the ingress of water. All penetrations, transitions 
and connections to waterproofing layers must be 
executed in such a way as to prevent water seepage 
behind or underneath the waterproofing layer. 

For more detailed technical information please refer to 
the guideline “Hinweise für die Planung und Ausführung 
von Abläufen und Rinnen in Verbindung mit Abdichtung-
en im Verbund (AIV)” issued by the FFN. 

What is important to know?

The critical area is the transition between the flanged 
drain or channel and the bonded waterproofing system 
for this is the point where different materials meet. For this 
reason, a sealing collar or fibre mat must either be glued 
or clamped into place. Alternatively, it is also possible to 
choose drains that come prefabricated with a sealing 
collar.

Furthermore, the following planning aspects need to  
be considered:
•  Determination of the correct moisture exposure class 

by the planner. His task is also to coordinate the work 
of the different trades like plumbers, screed layers  
and tilers.

•  Choice of suitable materials
•  Due diligence in the execution of the building project
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7. Waterproofing including channels and drains

Floor drain installed on an insulation layer into a floor subject to chemical attack (see bottom of page 25).

Which materials to choose?

Adhesive flange:
•  The minimum flange width is 30 mm. The surface 

must have sufficient adhesion.
•  The use of self-adhesive sealing collars or industrial 

adhesive tapes with quartz sand is not permitted.
•  It is recommended to use reaction resin adhesives for 

fixing the sealing collars.

Clamping flange:
•  The minimum flange width is 40 mm for a loose-type 

flange and 50 mm for a fixed flange.
•  Sealing collars and fibre mats require cut-outs for the 

screwed connection.

Bonded waterproofing:
•  Care must be taken to use only high-quality system 

products that have been approved for the respective 
moisture exposure class.

Channels and drains:
•  The expected amount of wastewater determines the 

number and nominal width of the floor drains.
•  The choice of material (plastic, stainless steel etc.) 

must take the respective requirements into account, 
e.g. fire protection or hygiene. 

•  The gratings must be selected to match the expected 
traffic load and the required slip resistance.

Sealing collars / fibre mats:
•  The products must be compatible with the bonded 

waterproofing system and overlap by a minimum  
of 50 mm.

•  Two possible options: prefabrication by the manu-
facturer or cut the collar or mat to size and adapt it  
to the shape of the flange.

•  Only suitable materials must be used, e.g. a 
permanently elastic carrier material covered with 
fleece.

Channel Sealing collar
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Floor Installation in Industrial and Commercial Buildings

Execution

Suitable grouting or epoxy resin mortars must be used for 
producing a waterproof connection around channels and 
drains. The products must be applied directly on the 
screed below the tile adhesive. This ensures that the 
substrate is protected against the ingress of wastewater.  
It is also crucial to inspect the sealing collars carefully to 
prevent that soiling or defects may later lead to structural 
damage. In addition, the adhesive and clamping flanges 
must be installed with the required overlaps. 

Wastewater management is 
environmental protection

Industry and commerce produce a lot of wastewater 
which contains for instance oils, fats, food scraps or 
chemical substances. To protect not only the people 
working in these places but also our environment, it is 
paramount to discharge the water via a sufficiently sized 
system of channels and drains. In many cases, the 
commercial sector is required by law to pretreat the 
wastewater. Depending on the level of pollution, 
appropriate measures must be taken, including grease 
separator systems, wet waste processing systems or light 
fluid separators.

But there is another aspect to consider. When planning 
proper drainage, care must be taken to choose a system 
that offers reliable protection against flooding caused by 
heavy rainfalls.
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8. Joints

For a number of physical reasons, it is requisite to install 
movement joints in floors covered with tiles or slabs. 
Movement joints take care that stresses between the tile 
covering and the substrate are relieved and cracks 
prevented. Structural components are always subject to  
a variety of stresses caused by processes like drying, 
moisture penetration or temperature fluctuations. These 
stresses cannot be prevented. But the task of movement 
joints is to absorb the stresses caused by the expansion 
or contraction of the building materials.

Movement joints require maintenance. Especially when 
exposed to high chemical and physical stress, they need 
to be inspected at regular intervals and renewed if 
necessary.

Always in 
motion
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Floor Installation in Industrial and Commercial Buildings

Expansion joints  
between buildings

It is necessary to install separation joints when adding an 
extension to a building, but also as a measure of sound 
insulation. These joints run through all parts of the 
building and must be continued – over the same width – 
through the floor covering.

Perimeter joints

Perimeter joints must be provided at the outer edges of 
any tile installation, i.e. at all transitions between the floor 
covering and the walls or between the floor covering and 
penetrations (like channels and drains). It is important for 
these joints to run all the way down to the load-bearing 
substrate or to the separation/insulation layer. 

Connection joints

In places where different flooring materials meet, it is 
necessary to install connection joints that have the same 
thickness as the flooring material.

 
Dummy joints

After the cement screed has fully dried, bevelled joints 
(also referred to as trowel grooves) are normally closed 
by force-fit. In this case, they are not relevant for the tile 
setter. But if these dummy joints are meant to remain 
open, the tile setter must produce them in the floor 
covering in the same way as movement joints.

Expansion joints  
in the floor covering

If the substrate is subject to high mechanical stress, 
improperly installed expansion joints may cause structural 
damage – especially if the floor is exposed to rolling 
loads (from load group III up) in these critical places.  
In the case of bonded installation, it is sufficient to plan 
and install perimeter joints or expansion joints between 
buildings. But when installing tiles on a sepa ration or 
insulation layer, field limitation joints (= expan sion joints 
in the floor covering) must be installed at a predefined 
distance. Here, the risk of structural damage is clearly 
higher since the joints may also need to cross the travel 
paths of pallet trucks. In such cases, the expan sion joints 
must be protected by edge profiles that match the 
expected loads.

Expansion joints on separation layers:
The side length of the field limitation depends on the 
screed thickness and should normally be between 8 and 
12 m. The joints must be cut deep enough, i.e. down to 
the separation layer.

Expansion joints on insulation layers:
When installing joints on insulation layers, the recommen-
ded side length of the field limitation is 8 m max.  
The joints are cut down to the insulation layer. At a width 
of 8 to 10 mm, these joints are usually a bit wider than 
those installed on separation layers (5 to 10 mm).

If the substrate is subject to chemical stress, all joints  
– including expansion joints – must be closed with epoxy 
resin.
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The following types of movement joints can be distinguished:
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9. Requirements to ceramic tiles

Ceramic floor coverings are 
excellently suited for heavy-duty 
floors in industrial and commercial 
environments since they fulfil the 
multiple and stringent demands 
resulting from mechanical, thermal 
and chemical stresses. Moreover, 
they will keep their attractive look for 
many years to come, combining 
functionality and aesthetic design. 
These are important aspects – both 
for publicly accessible areas and for 
the construction of industrial buildings 
where the focus is on quality. 

Hard-wearing, 
functional and 
cost-effective
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Floor Installation in Industrial and Commercial Buildings

An investment that is 
worth it

Thanks to their durability and high 
resistivity, the initial extra expense of 
ceramic materials quickly pays off. 
Compared to many other industrial 
floor coverings, they offer an almost 
maintenance-free service life over 
many decades if they were installed 
with expert workmanship.

Which material to use?

The heavy-duty service conditions 
call for tiles that feature high density, 
hardness and chemical resistance. 
These criteria are fulfilled by 
extruded stoneware (also called split 
tiles or extruded porcelain stone-
ware) and by dry-pressed porcelain 
stoneware. The latter type is currently 
very much in demand as it offers a 
special advantage: the tiles can be 
produced with high dimensional 
stability, allowing installation with 
narrow joints. Concerning criteria 

like low water absorption, abrasion 
resistance and point load capacity 
as well as resistance to oils, acids 
and bases, both ceramic materials 
ensure maximum quality.

Needless to say that only tiles and 
slabs must be used which have been 
declared as suitable for industrial 
and commercial use by the respective 
manufacturer. Since the term “porce-
lain stoneware” is not stand ard ized, 
there can be considerable differ-
ences in quality. Not only the particle 
size of the basic materials (clay, 
kaolin and feldspar), but also the 
firing temperature are important 
factors that determine the hardness 
of a tile. If ceramic tiles are also 
suitable for vibration installation, this 
will be specified by the manufacturer.

•  Resistance to mechanical and 
thermal stress

•  Resistance to chemical attack
•  Operational safety
•  Ease of cleaning and hygiene
•  Long service life
•  Colour fastness

The load-distributing effect of tiles depends on their thickness:  
The thicker the tile, the higher its resistance to loads and the higher its breaking strength.

Also a question  
of form

The format of a tile must be selected 
depending on the expected load. 

Thickness
Tile manufacturers offer their products 
in different thicknesses for use in 
industrial environments. For floors 
subject to extreme conditions, tiles of 
up to 25 mm thickness are available, 
featuring a particularly high breaking 
strength. 

Size
The edge length of tiles and slabs 
subject to extreme mechanical loads 
must be between 8 and 30 cm as 
specified in the ZDB Information 
Sheet. In the case of smaller loads, 
also large tile formats can be used.

Hexagonal tiles
Hexagonal tiles are often chosen  
to produce a particularly pressure-
resistant floor in heavy-duty areas. 
Another advantage of this shape is 
that it can be installed more easily on 
slopes and facilitates the installation 
of floor gullies and drains. 
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9. Requirements to ceramic tiles

Walking surface

Displacement space

Drainage level

Slip-proof and safe

While wear resistance is the most important factor for fl oors subject to mechanical, chemical and thermal loads, it is 
the aspect of slip resistance that is of vital importance for the safety of the working staff. Slippery surfaces present a 
high accident risk, and slip and fall accidents are among the most frequent accident causes in many industries. 
For this reason, precise planning requirements exist for the surface condition of industrial and commercial fl oor 
coverings – depending on the intended use.

R9

R10

R13

R12

R11

Slope angle:
> 6° - 10°

Slope angle:
> 35°

Slope angle:
> 27° - 35°

Slope angle:
> 19° - 27°

Slope angle:
> 10° - 19°

Classifi cation
The slip resistance of ceramic tiles 
intended for commercial use is 
assessed by means of the “inclined 
ramp test” and classifi ed according 
to rating groups R9 to R13.

Defi ned work areas
The BGR (German trade association 
rules for health and safety at work) 
issued the Code of Practice 181 
“Floors in work rooms and work areas 
with high risk of slipping”. This provides 
a detailed list of the different work 
areas and the required rating group.

•  The low slip resistance class R9 is 
required among others for general 
work areas, break rooms, indoor 
stairs, canteens or medical 
practices.

•  R10 applies in storage rooms for 
packaged food, storage and 
fermenting cellars, tea and coffee 
kitchens, ward bathrooms, work 
rooms in schools or underground 
car parks. 

•  The medium slip resistance class 
R11 is required, for instance, in 
hotel kitchens with up to 100 
covers per day, in many sales 
areas, laboratories, in feed 
production or vehicle maintenance 
workshops. 

•  In dairies, commercial kitchens, 
wet grinding areas, sewage 
treatment plants, fi re stations or in 
the manufacture of chocolate and 
confectionery class R12 applies.

•  Special precautions are required 
for the most stringent class R13 
when handling oils and fats, for 
example in boiled sausage areas, 
abattoirs, edible oil refi neries, but 
also in the manufacture of leather 
goods.

Displacement space
In addition to the slip resistance 
classes, the German Federal 
Association of Public Sector Accident 
Insurers (BAGUV) has defi ned 
assessment groups for the displace-
ment space. With profi led surfaces, 
values V4 to V10 stipulate the 
minimum volume of displacement 
space between the walking surface 
and the drainage level.

Tile
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Displacement space Minimum volume

V4 4 cm3 per dm2

V6 6 cm3 per dm2

V8 8 cm3 per dm2

V10 10 cm3 per dm2
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Conflicting requirements

Slip resistance on the one and easy cleaning on the  
other hand to ensure safety and maximum hygiene:  
The requirements to be considered in the planning of 
industrial floors seem to be contradictory. Profiled,  
anti-slip surfaces always require a high cleaning effort. 
For this reason, it is not advisable to simply choose a 
higher slip resistance class than necessary just in order  
to be “on the safe side”. Proper planning must carefully 
consider how the conflicting requirements can be 
reconciled. For tiles of a low slip resistance class, some 
manufacturers offer a ceramic surface finish that allows 
easy cleaning and care, thus eliminating the need for 
impregnation. 

System-based solutions

Many tile manufacturers offer a whole range of 
prefabricated elements or ceramic trims that facilitate not 
only the installation but also the later cleaning of the tiled 
surface. Their portfolio includes coved skirtings, corner 
and edge elements as well as pedestals and stair tiles.
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10. Application examples

Every building project, with its peculiarities and specific 
frame conditions, requires an individual planning 
approach. Especially in the industrial and commercial 
sector, the requirements are so diverse and complex that 
there is no “one-size-fits-all” solution. But using selected 
industries as examples, it is at least possible to 
summarize the key planning aspects to be considered. 
The fact is that in many cases multiple stresses come 
together. As early as in the planning stage, close 
cooperation among the craftsmen and optimal coordina-
tion of the various trades is of paramount importance 
when determining, for instance, the required screed 
thickness or number and location of movement joints.

For example …

CANTEEN (REQUIREMENT PROFILE)

•   Canteen with commercial kitchen attached
•   More than 100 meals per day (medium-sized company)
•   Canteen is located above office rooms

Types of stress 
•   Moisture exposure class C (non-pressing water with 

additional exposure to chemicals)
•   Thermal stress
•   Mechanical stress

Insulation or separation layer 
•   Sound and thermal insulation

Waterproofing
•   Bonded waterproofing
•   Structural waterproofing

Drains / Channels
•   Yes, pretreatment of the wastewater

Slope
•  Yes

Floor covering
•   Heavy-duty industrial split tiles or porcelain stoneware, R12, V4

Ceresit products
•  Waterproofing: CL 72
•  Tile adhesives: CM 74
•  Tile grout: CE 79, CM 74  
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LABORATORY (REQUIREMENT PROFILE)

•   University laboratory for organic and inorganic chemistry
•   Biosafety level 3 (moderate potential hazard to personnel 

and the environment) 
•   Floor requirements: easy to clean and decontaminate, 

impermeable to water, resistant to acids and bases

Types of stress 
•   Moisture exposure class C (non-pressing water with 

additional exposure to chemicals)

Insulation or separation layer 
•  No

Waterproofing
•   Bonded waterproofing

Drains / Channels
•  Yes; drain, pretreatment of the wastewater

Slope
•  Yes

Floor covering
•   Tiles suitable for acid-proof construction, R9

Ceresit products
•  Waterproofing: CL 72
•  Tile adhesives: CM 22, CM 24, CM 29
•  Tile grout: CE 79, CM 74   

BREWERY (REQUIREMENT PROFILE)

•   4-vessel brewhouse for a monastery brewery, complete with 
mash tun, lauter tub, wort kettles, hot-water tank and two 
open fermentation vats

•   Special requirement: bottling the beer under sterile 
conditions

•   Possible extension to be included in the planning, involving 
the transport of new filling machines and tanks into the 
brewhouse

Types of stress 
•   Moisture exposure class C (non-pressing water with exposure 

to chemicals; additional bacterial contamination; intensive 
cleaning)

•   Thermal loads (up to 80°C)
•   Mechanical stress (machine transport when building an 

extension)

Insulation or separation layer 
•   Yes, due to the thermal loads

Waterproofing
•  Bonded waterproofing
•  Structural waterproofing

Drains / Channels
•   Yes, pretreatment of the wastewater

Slope
•  Yes

Floor covering
•   Hexagonal tiles suited for acid-proof construction, R10/11

Ceresit products
•  Waterproofing: CL 72
•  Tile adhesives: CM 74
•  Tile grout: CE 79, CM 74   
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10. Application examples

CAR DEALER (REQUIREMENT PROFILE)

•   Newly built, light-flooded pavilion for a car dealer (1,200 m²)
•   Large glass facade to ensure the cars are well visible from 

outside
•   Customer wish: no small tiles, instead large format of  

30 x 60 cm

Types of stress 
•   Mechanical loads (point loads caused by standing vehicles 

as well as rolling loads caused by transport), load group 2
•   Thermal stress caused by intensive solar radiation

Insulation or separation layer 
•  Separation layer due to the thermal stress

Waterproofing
•  Bonded waterproofing

Drains / Channels
•  No

Slope
•  No

Floor covering
•   Heavy-duty industrial tiles (high breaking strength), large 

format (30 x 60 cm), R9

Ceresit products
•  Waterproofing: CL 51
•  Tile adhesives: CM 77, CM 90, CM 92
•  Tile grouts: CE 37, CE 40

CAR REPAIR SHOP (REQUIREMENT PROFILE)

•   Installation of a new floor in a small car repair shop (90 m²)
•   Conversion into a wastewater-free workshop (environmental 

protection)

Types of stress 
•   Mechanical stress
•   Chemical stress (e.g. spilled oil, brake fluid, battery acid;  

in a wastewater-free workshop these spills are absorbed  
with a binding agent)

Insulation or separation layer 
•  No

Waterproofing
•  Bonded waterproofing

Drains / Channels
•   No drains in the service pits, but drip channels for collecting 

rain or snow water dripping from the cars

Slope
•  No

Floor covering
•   Tiles suitable for acid-proof construction (R11), in service and 

inspection pits R12, V4

Ceresit products
•  Waterproofing: CL 72
•  Tile adhesive: CM 74
•  Tile grout: CE 79, CM 74
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CAR WASH (REQUIREMENT PROFILE)

•   Newly built car wash with shop area (330 m²)
•   Bright modern design, pleasant atmosphere

Types of stress 
•   Mechanical stress
•   Moisture exposure class C (non-pressing water with 

additional exposure to chemicals)
•   High pressure caused by steam-jet devices
•   Thermal loads (up to 100°C)

Insulation or separation layer 
•  Yes, due to the thermal loads

Waterproofing
•  Bonded waterproofing
•  Structural waterproofing

Drains / Channels
•   Yes, pretreatment of the wastewater

Slope
•  Yes

Floor covering
•  Tiles suitable for acid-proof construction, R11, V4

Ceresit products
•  Waterproofing: CL 72
•  Tile adhesive: CM 74
•  Tile grout: CE 79, CM 74 

RETAIL SHOP (REQUIREMENT PROFILE)

•   Newly built shop in a medium-sized town,  
sales area 3,000 m²

•   Rolling loads (transportation of goods)
•   No outdoor sales areas

Types of stress 
•   Mechanical stress (load group 3)

Insulation or separation layer 
•   Thermal insulation below the base slab

Waterproofing
•  Bonded waterproofing

Drains / Channels
•  No

Slope
•  No

Floor covering
•   Heavy-duty ceramic floor coverings, R9

Ceresit products
•  Vibration method, therefore no Ceresit tile adhesive

•  Tile grout: CE 35
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11. Ceresit product range

C15 COMPRESS.
STRENGTH

15 kg/mm215 N/mm2

C12 COMPRESS.
STRENGTH

12 kg/mm212 N/mm2

pump
applicationfrost-resistantlow shrinkage

1-component, fine-grained repair mortar 
for producing layers of 5 to 30 mm 
thickness
• For concrete of at least strength class C12/15
• Reinforced with fibres
• Low shrinkage
• Resistant to frost and de-icing chemicals
• Fast manual and machine application
• For vertical and horizontal surfaces
•  Consumption: approx. 2 kg/m² for 1 mm  

layer thickness

CD 25 (Concrete repair)

1-component, coarse-grained mortar for  
producing layers of 30 to 100 mm 
thickness
• For concrete of at least strength class C12/15
• Reinforced with fibres
• Low shrinkage
• Resistant to frost and de-icing chemicals
• Fast manual and machine application
• For vertical and horizontal surfaces
•  Consumption: approx. 2 kg/m² for 1 mm  

layer thickness

CD 26 (Concrete repair)

1-component, mineral corrosion protector 
and full-contact mortar ”2 in 1” 
• With corrosion inhibitors
• Excellent adhesion on concrete and steel
• For concrete of at least strength class C12/15
• Resistant to frost and de-icing chemicals
• For vertical and horizontal surfaces
•  Consumption: 
 –  Anti-corrosive layer: approx. 2 kg/m² for 2 layers 

with a total thickness of approx. 1 mm
 – Contact layer: approx. 1.5 to 2 kg/m²

CD 30 (Concrete repair)

Ceramic tiles offer a long service life and a wide range of high-quality design options. In industrial and commercial 
environments, this makes them the ideal choice for floors that are subject to harsh service conditions. But apart from 
good workmanship, also the proper choice of waterproofing systems and installation materials plays a crucial role. 
Ceresit guarantees high-performance system solutions designed to offer the necessary security to both craftsmen and 
building owners. The right product for every requirement – always teamed up with other products in a perfectly 
matched system. Whether for refurbishment projects or new-builds: Ceresit offers versatile products with application 
advantages that speak for themselves. Put your trust in technical expertise from a single source where innovation and 
experience go hand in hand.

C15 COMPRESS.
STRENGTH

15 kg/mm215 N/mm2

C12 COMPRESS.
STRENGTH

12 kg/mm212 N/mm2

C15 COMPRESS.
STRENGTH

15 kg/mm215 N/mm2

C12 COMPRESS.
STRENGTH

12 kg/mm212 N/mm2

corrosion
protection

4 mm

layer thickness

pump
applicationfrost-resistantlow shrinkage

4 mm

layer thickness

pump
applicationfrost-resistantlow shrinkage

4 mm

layer thickness
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Repair mortar with integrated corrosion 
protection for rapid repair work on 
concrete structures – layers of 2 to 50 mm 
thickness in one application
• Fibre-reinforced, high-strength mortar
• Integrated corrosion protection
• Excellent workability, can be feather-edged 
• Frost-resistant
• Fast-setting
•  Consumption: approx. 1.6 kg/m² for 1 mm  

layer thickness

CD 40 (Concrete repair)

C15 COMPRESS.
STRENGTH

15 kg/mm215 N/mm2

C12 COMPRESS.
STRENGTH

12 kg/mm212 N/mm2

frost-resistantcorrosion
protection fast setting

fast setting

2 - 50 mm

layer thickness

low shrinkage

 Extra-rapid cement for filling openings 
caused by water leaks and for sealing 
bursts in water pipes
• Waterproof
• Extra rapid setting
• Solid after 3 minutes
• Chloride-free
• Volume-stable
• Consumption: approx. 1.6 kg/l cavity volume

CX 1

frost-resistant

Synthetic resin emulsion used as additive 
for repair mortars, plasters and bonding 
slurries
• Easy to use, easy to spread
• Plastic mortar consistency
• Water-retaining
• Adhesion-enhancing
• Alkali-resistant

CC 81 »STRONG BOND»

chemical
areas

easy
workabilityflexible

waterproof
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11. Ceresit product range

Flexible, 1-component slurry for the 
crack-bridging waterproofing of 
buildings and watertight, flexible sealing 
under tiles and slabs
• Crack-bridging up to 0.4 mm
• Dust-free
• For indoor and outdoor use
• Rapidly ready for covering
•   Consumption (depending on the application): 

– Under tiles: 2.7 kg/m² 
– Against ground moisture: 2.9 kg/m² 
– Against pressurized water: 4.3 kg/m²

CR 72

indoordust-free outdoor

0.4 mm

crack-bridging fast setting

Grouting mortar for high-strength 
anchoring with a clearance of 20 to  
50 mm
• Non-shrink and low-stress
• High flowability
• Free of chloride and aluminous cement
• Resistant to frost and de-icing salt
• Rapid hardening
•  Consumption: approx. 1.8 kg/l cavity volume

CX 15

Rapid assembly mortar for extra high 
loads and early high-strength anchoring
• Rapid setting
• Chloride-free
• Frost-resistant
• Volume-stable
•  Consumption: approx. 2 kg/l cavity volume

CX13

Assembly cement for rapid anchoring 
and fixing of steel and plastic compo-
nents in brickwork and concrete
• Rapid setting
• Waterproof
• Chloride-free
• Non-cracking
• Frost-resistant
•  Consumption: approx. 1.6 kg/l cavity volume

CX 5

BA0A0

fast setting

fast setting

fast setting

waterproofoutdoorindoor

20 mm

layer thickness

50 mm

layer thickness

easy
workability

low shrinkage

low shrinkage

frost-resistant

frost-resistant
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Crystallizing coat for waterproofi ng 
buildings and structural components
• Resists positive and negative water pressure
•  Seals hairline cracks up to 0.4 mm in the 

concrete structure
• Vapour-permeable and frost-resistant
• Consumption (depending on the application):
 – Against ground moisture: 3.0 kg/m²
 – Against pressurized water: 4.0 kg/m²

CR 90 »CRYSTALISER«

frost-resistant

0.4 mm

crack-bridgingresisting 
water pressure

BA0A0

Rapid-hardening cement mortar for 
repairs and bonded screeds of 5 to 30 
mm layer thickness
• Stiff consistency
• Frost-resistant
• Waterproof
• Walkable after 3 hours
• Rapid hardening
•  Consumption: approx. 2.0 kg/m² per mm 

layer thickness

CN 83 

waterprooffrost-resistant foot traffic

3 h

foot traffic

3 h

stiff
consistency fast setting

Cement binder for producing fast-setting 
screeds and drainage mortars, layer 
thickness 10-80 mm
• For indoor and outdoor use
• Walkable after 3 hours
• Rapid hardening
• Ready for covering after 24 hours
• For producing drainable and dense base courses
•  Consumption:

Fast-setting screed/Thick-bed mortar: 
approx. 3.7 kg/m² per cm layer thickness
Drainage mortar: 3.5-4 kg/m² per cm layer thickness

CN 85 »RAPID CEMENT SCREED«

fast settingoutdoorindoor fast covering

24 h

1.  Waterproofi ng 
coating

3.  Self-healing 
of cracks

2.  Crystallization 
process
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11. Ceresit product range

Flexible, 2-component epoxy resin 
surface sealer under ceramic coverings
• Resistant to chemicals
• Waterproof
• Crack-bridging
• Solvent-free

CL 72 »ULTRAPOX FLEXSEAL«

solvent-freecrack-bridging

BA0 C

balconies &
patiosoutdoor humid areasindoor chemical

environments

3-layered waterproofi ng and 
uncoupling membrane
• Vapour-retarding
• Crack-bridging
•  National technical approval for moisture 

exposure classes A, B, C
• For use on walls and fl oors
• For indoor and outdoor use
• No drying times, direct tiling possible
• Also suitable as removable tiling system 

CL 69 »ULTRA-TIGHT«

application
from the roll

time
saving

BA0 C

balconies &
patiosoutdoor humid areasindoor crack-bridging

Fast-setting cement screed for layers 
of 10 to 80 mm thickness
• Rapid hardening – set to foot traffi c after 3 hours
• Ready for covering after 24 hours
• High strength
• Waterproof
• Frost-resistant
•  Consumption: approx. 2.0 kg/m² per mm 

layer thickness

CN 87 

frost-resistant

fast covering

24 h

foot traffic

3 h

fast setting waterproofexcellent bond
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tiling possible
after 4.5 hours

balconies &
patiosoutdoor humid areasindoor critical

Alternative sealant for the waterproof 
bridging of expansion and connection 
joints, pipe entries, fl oor drains and room 
corners
• Waterproof
• Flexible
•  National technical approval for moisture exposure 

classes A0, B, C 
• Crack-bridging
• For indoor and outdoor use
• 2-component product

CL 50 »SUPER EXPRESS 2-K«

BA0A0

crack-bridging

4 m2

coverage

2-component, fl owable epoxy resin for 
producing powerful bonds
• Solvent-free
• Excellent adhesion and bonding strength
• Good penetration
• Suitable for use as binder
•  Consumption (depending on the application):
 – As adhesive/primer: approx. 200–400 g/m2

 –  As binder for mortar: approx. 250–500 g/m2 per 
mm layer thickness

CK 740 »EPOXY RESIN 2C«

penetrating
primerexcellent bondsolvent-free

Sealing tape for the waterproof bridging 
of expansion and connection joints, pipe 
entries, fl oor drains and room corners 
under ceramic tiles
• For indoor and outdoor use
• For use on fl oors and walls
• Flexible permanent bond
• Waterproof
• Tearproof
• Non-ageing
• Width: 120 mm

CL 82 »ULTRATAPE«
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11. Ceresit product range

Internal sealing corner capable of 
absorbing shear stress under tiles and 
natural stone coverings on indoor walls 
and floors in combination with CL 82,  
CL 89 and CL 152
• Waterproof

• Flexible
• Permanent bond
• Tearproof
• Non-ageing
• Size: 145 mm

CL 86 »ULTRATAPE« INTERNAL SEALING CORNER

Floor sealing collar for the reliable 
sealing of floor drains up to 330 mm Ø 
under ceramic coverings in combination 
with CL 82, CL 89 and CL 152
• Waterproof
• Flexible
• Permanent bond
• Tearproof
• Non-ageing
• Size: 425 x 425 mm

CL 84 »ULTRATAPE« SEALING COLLAR FLOOR

Wall sealing collar for the reliable sealing 
of pipe passages of 15 mm Ø under 
ceramic coverings in combination with  
CL 82, CL 89 and CL 152
• Waterproof
• Flexible permanent bond
• Tearproof
• Non-ageing
• Size: 120 x 120 mm

CL 83 »ULTRATAPE« SEALING COLLAR WALL
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External sealing corner capable of 
absorbing shear stress under tiles and 
natural stone coverings on indoor walls 
and floors in combination with CL 82,  
CL 89 and CL 152
• Waterproof
• Flexible
• Permanent bond
• Tearproof
• Non-ageing
• Size: 145 mm

CL 87 »ULTRATAPE« EXTERNAL SEALING CORNER

Sealing tape for the waterproof bridging 
of expansion and connection joints
• Waterproof
• Flexible, permanent bond
• Tearproof
• Resistant to ageing
• Ozone- and UV-resistant
• Width: 120 mm

CL 89

Sealing tape for the waterproof bridging 
of expansion and connection joints
• Waterproof
• Flexible, permanent bond
• Tearproof
• Resistant to ageing
• Ozone- and UV-resistant
• Width: 120 mm

CL 152
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excellent bondoutdoorindoor

Solvent-free epoxy primer designed to 
meet the highest demands – for indoor 
and outdoor use
• For absorbent and non-absorbent substrates
• Deep penetration
• High strengthening effect
• Ensures a reliable bond
• Easy application
• Consumption: 300 g/m2

CL 71 »ULTRAPOX FLEXPRIMER«

under paint

under
ceramic tilesoutdoor fully pointed

brickworkindoor under putty

Deep-penetrating synthetic resin primer 
for diffi cult substrates
• Solvent-free
• Surface-strengthening effect
• Reduces substrate absorbency
• For indoor and outdoor use
• Consumption: 0.1 to 0.2 l/m²

CT 17 »PROFI«

for gypsum
boards

chemical
environments

penetrating
primer

for critical
surfaces

for concrete

excellent bondoutdoor for critical
surfacesindoor for PVC

Fast-acting special primer that ensures a 
secure bond between ceramic coverings, 
natural stones, wall & fl oor screeding 
compounds and on diffi cult substrates
• For indoor and outdoor use
• For diffi cult substrates, including rigid PVC
• Powerful adhesion, provides good surface key
• For absorbent and non-absorbent surfaces
• Rapid drying
• Consumption: 0.1 to 0.2 l/m²

CT 19 »CONTACT PRIMER SUPERGRIP«

tile on tile

for natural and
artificial stonesoutdoor for CA screedsindoor for mastic

asphalts

Special primer to ensure a reliable bond 
between fl oor levelling compounds and 
ceramic coverings or natural stones on 
diffi cult substrates 
• For diffi cult substrates
• Powerful adhesion
• For absorbent and non-absorbent substrates
• Rapid drying
•  Consumption: approx. 30-120 g/m² depending 

on the application

CN 94 »CONCENTRATE«

Special primer to ensure a reliable bond 
between fl oor levelling compounds and 
ceramic coverings or natural stones on 
diffi cult substrates 
•
•
•
•
•

for OSB boards under putty

excellent bond
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SUBSTRATES PREPARATION CT 17 CT 19 CL 71 CN 94

Old floors with adhesive 
residues

vacuum off    *

Concrete, vacuum  
concrete

brush off, vacuum off    *

Calcium sulphate 
screeds

grind, brush off,  
vacuum off  *

Dispersion paints
clean, sand down,  
vacuum off    *

Epoxy coatings
grind, shot-blast,  
vacuum off    *

Gypsum plasters,  
gypsum planks

free from dust  *

Mastic asphalt screeds vacuum off    **

Rigid PVC
clean, sand down,  
free from dust   

Heated screeds
grind, brush off,  
vacuum off  *

Floorboards grind, vacuum off   **

Lime casts, lime-cement 
and cement plasters

free from dust  *

Ceramic tiles, natural 
stones, terrazzo 

basic cleaning    *

Aerated concrete  
elements

free from dust  *

V 100 chipboards / 
OSB

vacuum off   **

Dry screed elements vacuum off   *

Cement screeds brush off, vacuum off   *

  = well suited * = 1:3 diluted with water

 = particularly well suited ** = undiluted

Visual inspection
A visual check of the subfloor can 
provide answers to important 
questions such as: What materials do 
walls and floors consist of? Does the 
area to be primed consist of different 
materials? Are there any visible 
surface defects like cracks, 
efflorescence, moisture damage or 
soiling?
 
Scratch test
Using a sharp metal object, the 
surface is scratched crosswise.  
The deeper the scratch, the lower the 
strength or bearing capacity of the 
subfloor. The amount of flaking on the 
edges of the scratch lines and where 
they cross also allows conclusions as 
to the load-bearing capacity of the 
subfloor.
 
Wetting test
The wetting test provides information 
on the absorbency of the subfloor.  
If the water is absorbed and the 
surface turns dark, it is necessary to 
apply a special primer for absorbent 
subfloors.
 
Adhesive tape test
A strip of adhesive tape is pressed 
down on an old paint coat. If the coat 
comes off when removing the tape 
with a sharp pull, it must be removed 
using, for instance, a wire brush. After 
that, it is necessary to apply  
a strengthening primer coat.
 
Wipe test
A wipe test is performed with the hand 
or a dry sponge, especially on plaster 
surfaces. If the hand or the sponge is 
covered with a chalk layer after 
wiping the wall, the chalking surface 
must either be strengthened  or needs 
to be replaced completely.

How to properly assess the surface condition
Before choosing a suitable primer and commencing work, it is essential to assess  
the condition of the surface. For this purpose, the areas to be primed are inspected 
visually and, if necessary, subjected to a mechanical test. Basically, the surface must 
fulfil the following conditions: it must be sufficiently load-bearing, dry, even and free  
of dust and grease. Uneven surfaces must be levelled with a floor levelling  
compound or a plaster from the Ceresit system.
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11. Ceresit product range

Highly fl exible adhesive mortar 
for large format tiles
• Very easy to prepare and use
• Consistency can be adjusted as required
•  Very high tolerances and an increased retention 

of water (6.8 - 8.8 litres of water)
•  Resistant to surface deformation on balconies, terraces 

and heated fl oors
•  Consumption: (depending on the application)

– 2.7 kg/m2 with 8 mm notch depth
– 3.2 kg/m2 with 10 mm notch depth
– 3.7 kg/m2 with 12 mm notch depth

CM 22 »MEGA FORMAT FLEXIBLE«

80 cm

big tilestile-on-tile hydro-
isolation

balconies &
patios

Flexible thin-bed mortar for installing 
ceramic tiles and slabs on diffi cult 
substrates
• 30 % higher coverage
• Excellent workability
• Very long open time
• Ready for grouting after 12 hours
• Long correction time 
• Consumption: 1.1 kg/m² with 4 mm notch depth

CM 16 »FLEX«

critical

100 cm

large tilesbalconies &
patios

Highly fl exible thin-bed mortar for 
installing ceramic tiles, slabs and 
natural stones on diffi cult substrates
• Long open time
• High strength
• For walls and fl oors
• For indoor and outdoor use
• Ready for grouting after 24 hours
• Consumption: 1.3 kg/m² with 4 mm notch depth

CM 17 »SUPER FLEXIBLE«

super
elastic

natural stone gres tiles95 %
wetting

critical

100 cm

large tiles super
elastic

balconies &
patios heated floors

long open time

long open time

Ceresit stands for a broad range of adhesive mortars that are suitable for outdoor applications and offer many 
advantages in practical use. These include short setting times, dust-free handling and high fl exibility in application 
– to name only a few. For instance, products like our CM 90 can be applied using the buttering-fl oating method but 
also like a fl ow bed mortar. In addition, we have the right solution to meet your every need, ranging from very quick-
drying products for natural stones, products for heavy-duty surfaces, up to special products that are able to resist high 
chemical stress.

variable
consistency

H2O

H2O
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Floor Installation in Industrial and Commercial Buildings

ultra-strong
bond

R2

difficult
substrateshumid areas natural stoneoutdoor chemical

resistant

2-component, chemical-resistant epoxy 
adhesive for the powerful bonding of 
ceramic coverings
• Easy application
• Waterproof
• Resistant to chemical attack
• Solvent-free
• Drinking water approved

CM 74 »ULTRAPOX FIX«

Fast-setting tile adhesive for thin-, 
medium- and thick-bed applications with 
a long working and adjustment time
• Walkable and groutable after only 90 minutes 
• Long open time 
•  Especially for large-format tiles and slabs in public 

and commercial buildings 
• Fast setting even at low temperatures

CM 29 »MULTI XPRESS«

fast settinghardens under
extreme conditions

+5 °C +35 °C

long open time

natural stoneheavy
traffichumid areas time

saving
balconies &

patios

Flexible, rapid-set medium-bed mortar 
for installing large natural stone slabs 
and ceramic coverings
• Optimum ease of use
• Excellent coverage
• No risk of staining
• Rapid load-bearing strength
• Levels unevenness up to 20 mm
• Consumption: 1.9 kg/m2 with 8 mm notch depth

CM 24 MEDIUM-BED MORTAR »EASYFLEX«

fast settinghardens under
extreme conditions

+5 °C +35 °C

long open timenatural stone

heavy
traffichumid areas time

saving
balconies &

patios

critical
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11. Ceresit product range

Flexible, dust-reduced thin-bed mortar 
for installing ceramic tiles and slabs on 
diffi cult substrates 
• Up to 90 % less dust
• 30 % higher area coverage
• Consistency adjustable for wall or fl oor application
• Excellent workability
• Extra long open time
• Consumption: 1.0 kg/m2 with 4 mm notch depth

CM 90 »EASY FLEX PLUS«

natural stone

100 cm

large tiles gres tilesheavy
traffic

heated floorsbalconies &
patios humid areas

STOP
DUST

-90%
dust

reduced critical

Highly fl exible, dust-reduced special 
adhesive mortar for installing ceramic 
tiles and slabs with high safety reserves
• Also for use on diffi cult substrates 
• Adjustable consistency for fl oor application 
• Also for use on fresh cement screeds 
• For indoor and outdoor use

CM 92 »PREMIUM FLEX«

ultra-strong
bond

ultra-high
flexibility

heavy
traffic

95 %
wetting

heated floorsbalconies &
patios humid areas

STOP
DUST

-90%
dust

reduced critical

gres tilesnatural stone

100 cm

large tiles
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Floor Installation in Industrial and Commercial Buildings
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TILE ADHESIVES CM 16 CM 17 CM 22 CM 24 CM 29 CM 74 CM 90 CM 92

Indoors  
Private living rooms and kitchens

Outdoors  
Facades, entrance areas, pathways, squares

Wet  
Private bathrooms and lavatories

Permanently wet  
Public showers, swimming baths

Balconies, patios & terraces

Public  
Offices, hotels, walls / corridors

Industrial  
Laboratories, commercial kitchens and canteens, 
shopping malls

Non-deforming  
Solid, dry, load-bearing, free of bond-inhibiting 
substances

With underfloor heating

Sealed  
Protective coating / alternative sealing (epoxy, oil, 
dispersion varnish, cementitious slurries)

Easily deformable
Chipboard, old floorboards

Difficult  
Tile-on-tile, floor covering remnants, exhibition rooms, 
surfaces subject to thermal stress

Earthenware (porous)

Fine stoneware  
Water absorption < 0.5 %, frost-resistant

Natural stone  
Granite, terrazzo 

Marble

Glass mosaic, glass tiles

Mosaic

 =  recommended
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11. Ceresit product range

humid areasheated floors staircasesbalconies &
patios

Water-resistant, fl exible mortar for joints 
up to 20 mm width
• For walls and fl oors
• For indoor and outdoor use
• For balconies, terraces and heated fl oors
•  For areas subject to high mechanical and 

chemical stress
• Dirt- and mildew-resistant
• Hydrophobic (resistant to water absorption)
• Consumption: 1.2 kg/m² with 5 mm notch depth

CE 43 »GRAND´ELIT FLEXIBLE«

≤ 1000 mm3

CG2 A CG2 W
≤ 5 g/240 min.

humid areasheated floorsbalconies &
patios

Joint slurry mortar for joints of 
4 to 15 mm width 
• High fi nal strength
• Easy to apply
• Easy to rewash
• Weather- and frost-resistant
• Contains trass
•  Consumption: depends on tile size, joint width and 

joint depth
• Available colours: grey, anthracite, silver grey

CE 35 »SUPER«

heavy
traffic

heavy
traffic

natural stonegres tiles

≤ 1000 mm3

CG2 A CG2 W
≤ 5 g/240 min.

humid areasheated floorsbalconies &
patios

Flexible joint fi ller for narrow and wide 
joints in ceramic coverings 
• Water-repellent
• Frost-resistant
• For indoor and outdoor use
• High edge adhesion
• No surface moisture defi ciency 
•  Consumption: depends on tile size, joint width and 

joint depth
• Available colours: grey, silver grey

CE 37 »FLEXIBLE«

mosaicgres tiles

≤ 1000 mm3

CG2 A CG2 W
≤ 5 g/240 min.

humid areasheated floorsbalconies &
patios

Watertight, fl exible, dirt-resistant 
mortar for joints up to 8 mm width
• Perfectly smooth joint surface
• Hydrophobic (resistant to water absorption)
• Flexible, for heated fl oors
• For indoor and outdoor use
• Low chromium content
• Consumption: 0.5 kg/m² with 2 mm notch depth

CE 40 »AQUASTATIC«

mosaicgres tiles

≤ 1000 mm3

CG2 A CG2 W
≤ 5 g/240 min.

time
saving
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Floor Installation in Industrial and Commercial Buildings

Highly fl exible joint fi ller for joints of 
2 to 12 mm width with high resistance 
to acid and alkaline cleaners
• High resistance to acid and alkaline cleaners
• Highly wear-resistant
• High mechanical resistance
•  Consumption: depends on joint width, joint depth 

and tile/slab format
•  Available colours: grey, white, silver grey, 

manhattan, pergamon

CE 46 »ULTRADUR«

gres tiles

humid areasheated floors heavy
traffic

balconies &
patios

chemical
resistant

RG

R2

chemical
resistant

easy
workability

balconies &
patios

2-component, chemical-resistant coloured 
epoxy grout and adhesive
• Easy application
• Waterproof
• Resistant to chemical attack
• Solvent-free
• Drinking water approved
• Can be coloured with CE 80 UltraPox Mix

CE 79 »ULTRAPOX COLOR« / CE 80 »ULTRAPOX MIX«

abrasion
resistant

trendy
colour choice

humid areasoutdoorindoor

High-quality silicone for sealing 
connection and expansion joints in 
sanitary facilities
• Reliable adhesion to acryl
• Antifungal effect
• Temperature-resistant
• Easy application
• Consumption: 25 ml/m for 5 x 5 mm joints

CS 25 »SANITARY«

By adding the colour paste 
CE 80, the white epoxy grout 
CE 79 can be tinted in 12 
different colours. First, open the 
container with the colour paste 
and empty it completely into the 
container with the epoxy grout.

At the beginning, run the electric 
drill with attached stirrer at a low 
speed in order to join the two 
components. Mix for approx. 2 
minutes until the mixture is 
homogeneous and free of 
streaks.

After mixing, scrape off the walls 
and bottom of the mixing 
container. Mix again to remove 
any streaks that may have formed 
so as to ensure a completely 
homogeneous and streak-free 
colour,

it is necessary to fi ll the grout into 
another vessel. Only when fi lling 
the compound into a clean vessel 
and stirring again can a 
homogeneous colour be 
achieved.
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11. Ceresit product range

High-quality silicone for sealing  
connection and expansion joints in  
natural stone and marble tiles
• Prevents fungal growth
• UV-, ageing- and weather-resistant
•  No staining or greasing of the joint edges  

(natural stones) 
• Reliable adhesion without primer on many surfaces
• For indoor and outdoor use
•  Consumption:  

Triangular joints: 0.5 x joint width (mm) x joint depth (mm) 
= ml per running joint metre 
Square cross section: joint width (mm) x joint depth (mm) 
= ml per running joint metre

natural stoneoutdoorindoor

CS 28 »MARBLE JOINT SEALANT«

humid areas

SHORT RESIDENCE TIME  
(approx. 1 h) CE 35 CE 37 CE 43 CE 46 CE 79 CM 74 Balconies 

Terraces
Hospitals 

Labs
Swimming 

pools
Spas

Saunas
Car washes 
Fuel stations

Commercial 
kitchens Breweries Animal 

housing Dairies Sewers 

Breff bath cleaner     

Biff bath cleaner             

Citric acid 2 %         

Hydrochloric acid 2 %     

Hydrochloric acid 20 %     

Phosphoric acid 2 %             

Phosphoric acid 10 %     

Sulphuric acid 2 %             

Sulphuric acid 5 %     

Sulphuric acid 20 %   

Formic acid 2 %         

Acetic acid 2 %          

Acetic acid 5 %       

Lactic acid 2 %       

Lactic acid 5 %   

Nitric acid 5%     

Nitric acid 10%   

Ammonia 25 %             

Sodium hydroxide 10 %             

Sodium hydroxide 25 %             

Calcium hydroxide             

Potassium hydroxide 10%             

Oleic acid

Light fuel oil          

Cooking oil             

Benzine     

Terpentine             

Glycerol             

Propylene glycol             

Alcohol 100 %             

CERESIT TILE GROUTS

 = satisfactory  =  good  =  excellent 

CHEMICAL RESISTANCE  
OF TILE GROUTS
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Floor Installation in Industrial and Commercial Buildings

Sealing compound for sealing, bonding  
and filling – indoors and outdoors
•  Adheres without primer on many standard substrates
•  Also adheres on moist substrates without blistering  

or impairing adhesion 
•  Compatible with natural stones
•  UV- and weather-resistant
•  Silicone-free
•  Universal compatibility with paints after curing
•  Consumption: 

Triangular joints: 0.5 x joint width (mm) x joint depth (mm) 
= ml per running joint metre 
Square cross section: joint width (mm) x joint depth (mm) 
= ml per running joint metre

humid areasindoor

FT 101 »FLEXTEC« / CS 29

SHORT RESIDENCE TIME  
(approx. 1 h) CE 35 CE 37 CE 43 CE 46 CE 79 CM 74 Balconies 

Terraces
Hospitals 

Labs
Swimming 

pools
Spas

Saunas
Car washes 
Fuel stations

Commercial 
kitchens Breweries Animal 

housing Dairies Sewers 

Breff bath cleaner     

Biff bath cleaner             

Citric acid 2 %         

Hydrochloric acid 2 %     

Hydrochloric acid 20 %     

Phosphoric acid 2 %             

Phosphoric acid 10 %     

Sulphuric acid 2 %             

Sulphuric acid 5 %     

Sulphuric acid 20 %   

Formic acid 2 %         

Acetic acid 2 %          

Acetic acid 5 %       

Lactic acid 2 %       

Lactic acid 5 %   

Nitric acid 5%     

Nitric acid 10%   

Ammonia 25 %             

Sodium hydroxide 10 %             

Sodium hydroxide 25 %             

Calcium hydroxide             

Potassium hydroxide 10%             

Oleic acid

Light fuel oil          

Cooking oil             

Benzine     

Terpentine             

Glycerol             

Propylene glycol             

Alcohol 100 %             

APPLICATION AREAS

 = satisfactory  =  good  =  excellent  = Cleaner/solvent is used
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Argelith Bodenkeramik
H. Bitter GmbH
Schledehauser Str. 133, D-49152 Bad Essen
Phone: + 49 5472 40 20
Fax + 49 5472 1512
info@argelith.com, www.argelith.com

GAIL Ceramics International GmbH
Erdkauter Weg 40-50, D-35392 Giessen
Phone +49 641 703-0
Fax +49 641 703-451
sales@gail.de, www.gail.de

Marazzi Group S.P.A.
Viale Virgilio 30, I-41123 Modena
Phone +39 059 384 111
Fax +39 059 384 303
info@marazzi.it, www.marazzi.it

Schlüter-Systems KG
Schmölestr. 7, D-58640 Iserlohn
Phone + 49 2371 971-0
Fax + 49 2371 971-111
info@schlueter.de, www.schlueter.de

Zahna Fliesen GmbH
Paul-Utzschneider-Str. 1, D-06895 Zahna-Elster
Phone  +49 3492 4707-0
Fax +49 3492 4707-39
info@zahna-fl iesen.de,  www.zahna-fl iesen.de

Always well advised 
with Ceresit

Our commitment to quality is not only 
refl ected in our products but also in our 
service offerings. Our service hotline will be 
glad to answer any questions and offer quick 
and competent support. 

Our website provides you with 
comprehensive information about our 
product portfolio as well as interesting news. 
In our Download section, you will fi nd a 
number of useful brochures on various 
specialist subjects (only available in 
German).

Our training courses provide you with the 
knowhow and background information from 
many years of experience and daily practice. 
Inform yourself about the dates and contents 
of our seminars on our German website:

www.ceresit-bautechnik.de

We would like to thank our cooperation 
partners for their technical support and the 
visual materials made available to us. 

Henkel AG & Co. KGaA 
Bautechnik Deutschland
Henkelstraße 67 · 40191 Düsseldorf
Tel: 0211/797-0 · Fax: 0211/798-1204
Internet: www.ceresit-bautechnik.de
E-Mail: ceresit.bautechnik@henkel.com

Quality for Professionals
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