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Sopro Technical Guide – standard
reference work for expert design
solutions
The Sopro Technical Guide has firmly established itself as a clearly structured, well-illustrated and user-friendly reference
manual for architects, clients and tradesmen. For many designers, it has become an indispensable source of information
and decision-support tool. The new, fully revised ninth edition follows this tradition by providing useful practical tips
and guidance for the sector. It keeps its readers abreast of the latest technical trends, giving details of products and
solutions that reflect the state of the art in research and development.
Exhaustive background information
Apart from a wealth of useful background information,
the Sopro Technical Guide also offers wide-ranging
practical guidance on specific applications. New detail
solutions have been added in many cases and the
German version also includes comprehensive
specification texts. The detailed information and
specification aids presented in the Sopro Technical
Guide are systematically arranged by application type.

Expert technical counselling
Additional technical counselling and design support are
provided, whenever needed, by Sopro's team of experts.
A comprehensive counselling and technical support
service helps applicators to solve the everyday problems
encountered on site. The available hotline also caters
for the specific needs of designers and, from the very
earliest stages of their projects, provides them with all
the benefits of sound, time-tested system solutions.
 resentation of standard and special
P
solutions
The Sopro Technical Guide spells out the current
regulations and guidelines for composite waterproofing
systems with membrane plus tile finish. Guidance is also
provided on special product solutions for professional
concrete repair and durable protection against frost
damage and efflorescence on balconies, patios and
outdoor stairways. The wide gamut of featured
applications ranges from domestic bathrooms to
industrial facilities and even swimming pools.
Information is also provided on special-purpose
solutions, e.g. for refurbishment schemes incorporating
sound and thermal insulation or discontinuous
constructions. Special applications include vehicular
pavements, pathways and other outdoor segmental

pavings using high-strength and pervious grouting
systems as well as a certified concrete repair system for
engineering structures.
Latest additions
In Section 1, considerable space is devoted to the
subject of large-format tile coverings, which are
currently high on the industry's agenda. Section 3 has
been amended to take account of the new waterproofing
standards for buildings and structures, with their new
framework of requirements for exposure classes,
substrates, general properties and other design issues.
Now covered are the waterproofing standards DIN
18 534 for indoor spaces and DIN 18 531 Part 5 for
normal, recessed and access balconies. The new
standards and associated waterproofing systems are
explained in detail.
Section 4 on swimming pool construction has been
amended in line with DIN 18 535, the new waterproofing
standard for tanks and pools. Section 7 deals with the
subject of "synthetic resin-bound screeds for thin-layer
constructions". The possibilities offered by the use of
ambiento® floor installation for jointless floor finishes are
discussed in Section 11. Sections 3 and 13 present solutions
for laying (2 cm) large-format ceramic units as outdoor
paving. And Section 14 has been revised in line with the
new basement waterproofing provisions under DIN 18 533.
Here you will also find guidance on bitumen-free reactive
waterproof membranes such as Sopro ZR 618.
 ew challenges demand innovative
N
product systems
Sopro's perfectly co-ordinated products and product
systems remain constantly at the cutting edge of
technology. With unique selling points that set them
apart from the competition, Sopro's products boast a
wide array of external test certificates that testify both

Sustainability is firmly enshrined as a pivotal quality
feature in Sopro's corporate philosophy

Sopro is a member of the German Sustainable
Building Council (DGNB) and the Swiss MINERGIE®
association.

Sopro is a member of the city of Wiesbaden's
"ÖKOPROFIT® Club" environmental initiative and
has already won a string of awards under this
scheme.
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In the ceramics market too, eco-friendly construction
is gaining in importance. Hence Sopro's active
engagement as a partner in the Federation of
European Tile Fixers' Associations (EUF).

Sopro is an ordinary member of the GEV (German
Association for the Control of Emissions in Products
for Flooring Installation, Adhesives and Building
Materials). The EMICODE® logo certifies that the
emissions from the tested products pose no risks after
application. As the control of emissions also enjoys
high priority in France, we have our products tested
to the French VOC ordinance.

to their immaculate standard and to their exceptional
ease of application. All internal manufacturing processes
are certified to DIN EN ISO 9001. Sopro has also obtained
energy management certification to DIN EN ISO 50 001.

Sopro Bauchemie GmbH – a European leader

Sustainability is the order of the day
Sustainability is a cornerstone in Sopro Bauchemie
GmbH's corporate philosophy. Key aspects of its policy
include eco-friendly, resource-saving production and
the development of low-emission products and
solutions. Users benefit from low-dust formulations and
low-emission products.
Intelligent formulations incorporating lightweight
materials and with up to 60 % higher coverage also
achieve weight reductions of up to 40 % for easier
shipment and application. Recyclable single-material
packaging and large-size containers offer a further
means of boosting the efficiency and eco-friendliness of
operations on site. Many of our products are
environmentally certified, e.g. for very low emission
properties, with an EC 1Plus label issued by GEV (German
Association for the Control of Emissions in Products for
Flooring Installation, Adhesives and Building Materials)
or an A+ rating under the French VOC regulation.

Armed with a comprehensive portfolio of tiling, general
construction and landscaping products, Sopro
Bauchemie GmbH ranks among Europe's leading
manufacturers in the building chemicals sector. The
company offers professional, innovative system solutions
for a wide range of trades, which include tiling, screed
laying, surface filling, plastering and rendering,
waterproofing, masonry, concrete repair, landscaping
and vehicular pavements. Sopro embodies a unique
combination of organic growth and home-grown
experience with a forward-looking product and brand
strategy.
The company's origins are traceable to the core
Wiesbaden plant of German cement manufacturer
Dyckerhoff. Since 2002, it has traded under the name
Sopro Bauchemie GmbH as part of the international
Mapei Group, the world's largest construction adhesives
manufacturer.
The Sopro Technical Guide will take the weight off your
shoulders. Providing efficient, targeted problem-solving
support, it is now widely regarded as the standard
reference work for expert design solutions. Be sure to
use this tool for best results.
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1

Fundamentals
The correct choice of tile adhesive is governed by various criteria.
Key parameters include the nature of the substrate, possible live loads,
temperature fluctuations and related movement (expansion and contraction) of
the overall structure, and time pressure on site. This wide range of determining
factors invariably necessitates specification of a flexible (modified), cementitious
thin-bed adhesive for flooring installation. A further criterion determining
selection of the appropriate bedding adhesive is the type of covering material
and its particular characteristics in respect of material composition, manufacture,
technical properties (strength, water absorption etc.), shape and colour.
The long-term, trouble- and failure-free performance of the covering depends
upon a careful consideration of all these factors.

Covering materials may be classed as
follows:
• Ceramic tiles
– Earthenware
– Stoneware
– Fully vitrified stoneware
– Terracotta
• Other tiles
Bonded tiles
– Resin-bonded tiles
– Cement-bonded tiles
Natural tiles
– Natural stone tiles
(see Section 6)
Glass tiles
• Mosaic
– Ceramic
– Natural stone
– Glass

Sopro tile adhesives, serving a wide variety of applications and coverings.

9
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Fundamentals
The thin-bed adhesives commonly in use today are required
to undergo numerous tests specified by the following
control documents:

Due to their material composition, dispersion and reaction
resin adhesives are tested and classed according to shear
strength.

• European standards governing tile adhesives
• German Construction Chemicals Manufacturers'
Association
• German Tiling Association (in Federation of the German
Construction Industry)
• German Ceramic Tile Industry Association
• German Adhesives Industry Association

Dispersion adhesives exhibiting a minimum shear strength
of 1 N/mm² after dry and heat storage receive a D1 rating.
The D2 rating additionally requires a minimum shear
strength of 0.5 N/mm² after water storage and a minimum
value of 1 N/mm² at elevated temperatures. Both D1 and
D2 require a tensile adhesion strength ≥ 0.5 N/mm² after an
open time of 20 minutes.

Definition and specification
Thin-bed adhesives used for laying ceramic tiles are
required to meet various performance criteria, which are
precisely defined in European standard DIN EN 12004 (and
ISO 13007 Part 1).
The following designations are used for the different binder
types:

04

N

E N 12 0

ted to
es

T

Tensile adhesion strength after water
storage

≥ 0.5 N/mm²

≥ 1 N/mm²

Tensile adhesion strength after heat
storage

≥ 0.5 N/mm²

≥ 1 N/mm²

Tensile adhesion strength after freezethaw cycling

≥ 0.5 N/mm²

≥ 1 N/mm²

Both C1 and C2 require a tensile adhesion strength ≥ 0.5 N/mm² after
an open time of 10 minutes for rapid-set adhesives and an open time of
20 minutes for normal-setting adhesives. For rapid-set adhesives, a tensile
adhesion strength ≥ 0.5 N/mm² is required after six hours. Cementitious
adhesives with a Class C2 rating meet considerably higher performance
standards.

04

≥ 1 N/mm²

R2 T
DI

≥ 0.5 N/mm²

DI

Tensile adhesion strength after dry
storage

N

N

E N 12 0

T

= thixotropic/high sag resistance

E = extended open time (only applicable to cementitious and
Class D2 dispersion adhesives)

F

= fast-setting
		 (only applicable to cementitious adhesives)

10

ted to
es

E N 12 0

N

04

04

C2 FT
DI

DI
N

T

T

C2

E N 12 0

Application properties:
Extra letters, e.g. T, E and F, may be added to the rating
code to indicate supplementary application properties.

C = cementitious adhesive
ted to
es

ted to
es

04

T

R = reaction resin adhesives

R1 T
Class C2

E N 12 0

Reaction resin adhesives are given an R1 rating where they
achieve a minimum shear strength of 2 N/mm2 after dry
and water storage. The R2 rating additionally requires a
minimum shear strength of 2 N/mm2 after temperature
cycles. Both R1 and R2 require a tensile adhesion strength
≥ 0.5 N/mm² after an open time of 20 minutes.

Storage conditions:
Class C1

04

T

T

D2 TE

D1 T
N

ted to
es

DI

Cementitious adhesives (C) are rated and classed in
terms of tensile adhesion strength and deformability to
DIN EN 12004. Tensile adhesion strength is tested for
various storage conditions. Cementitious adhesives are
required to achieve values ≥ 0.5 N/mm² or ≥ 1 N/mm² in all
cases to allow them to obtain a C1 or C2 rating respectively.

ted to
es

DI

C ➥ cementitious adhesives
D ➥ dispersion adhesives
R ➥ reaction resin adhesives

D = dispersion adhesives

E N 12 0
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Fundamentals
Deformability
To characterize the flexibility of cementitious adhesives,
these are additionally rated in terms of deformability to DIN
EN 12004. To determine this rating, a predefined specimen
(strip of material) undergoes a deflection test.

Flexible adhesive
Set-up for S1/S2 rating test.
Stamp

A minimum deformability of 2.5 mm is required for an S1
rating. Class S2 is reserved for highly deformable flexible
adhesives which achieve a minimum deflection of 5 mm.

N

04

DI
N

DI

S1

200 mm

Test set-up to determine flexibility of thin-bed adhesives based on deflection.

E N 12 0

ted t
es

S2

E N 12 0

≥ 2.5 mm
Flexible adhesive

Stamp

04

T

1

ted to
es

o

T

Test set-up

≥ 5 mm

The now outdated German Flexmortar guidelines, which
were not effective at European level, previously specified
national requirements for flexible, one-component
adhesives.
Any adhesive complying with the minimum requirements
for a Class C2 rating to DIN EN 12004 in conjunction with
a minimum deformability of 2.5 mm was automatically
awarded the lozenge-shaped Flexmortar quality label.

Test set-up

Indeed, cementitious tile adhesives that meet the much
stiffer test criteria to DIN EN 12 004 (with C2/S1 rating)
actually exceed the requirements of the German Flexmortar
guidelines.

2
200 mm

Determination of maximum deflection.

Flexmortar
Flexible adhesive

Complies with the German
Flexmortar regulations
June 2001

Additional CE marking

Stamp

Failure
Test set-up
3
200 mm

Adhesive strip tested to failure.

The CE mark is affixed by manufacturers to confirm the
conformity of their products with the relevant European
standards. CE marking has been mandatory for thin-bed tile
adhesives since 1.04.2004 and serves as a kind of "product
passport" to permit the free movement of goods within
Europe. The minimum requirement is a Class C1 rating to
DIN EN 12004.
11
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Reliable, deformation-free laying
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Ceramic tiles

Product recommendations

Earthenware and stoneware products are a very popular
choice among the many different finishing materials and
feature prominently on many construction schemes. They
are simple to install and have proved their worth as
coverings over many years.

The installation of ceramic tiles on floor surfaces necessitates
more or less void-free bedding (by buttering/floating
method) due to the required duty (live loads, outdoor
exposure etc.).

Standard approved thin-bed adhesives to DIN EN 12004 are
adequate for tile laying.

Thanks to their special formulation and smooth-flowing
properties, Sopro VF XL 413 VarioFlex® and Sopro VF 419
VarioFlex® Silver large-format flexible tile adhesives simplify
the floor laying process and the achievement of more or
less full bedding.

Standard

Earthenware

Fast-track contract

ted to
es

T

T

Normal contract

Scanning electron microscope image

04

DI

DI
N

ted to
es

C2 FTE

C2 TE S1

04

Their open-pored texture (see scanning electron microscope
images) ensures good interlock between tile and bedding
adhesive, resulting in a strong bond.

N

E N 12 0

Sopro FF 450

E N 12 0

Sopro FF 451

The open-pored rear face of earthenware and stoneware tiles ensures
good interlock with the hydraulically setting adhesive.

12

Sopro's No.1
for walls and floors

E N 12 0

Sopro VF XL 413
for floors only

T

C2 EF S1
N

04

C2 E
N

ted to
es

DI

Scanning electron microscope image

E N 12 0

DI

DI
N

04

C2 TE S1

ted to
es

04

ted to
es

T

T

Stoneware

E N 12 0

Sopro VF 419
for floors only

:
onsulting
Project C
-1 70

7 07
+49 6 11-1

Reliable, deformation-free laying
of various coverings

1.1

Ceramic tiles

Product recommendations

Alongside earthenware and normal stoneware, a third group
of tile products made from fully vitrified stoneware is also
very widely used. Despite the advantages of high density
and low water absorption offered by these tiles, these same
properties also have the drawback of weakening adhesion
between the cementitious adhesive and rear tile face. As the
microscope image shows, fully vitrified stoneware exhibits

a far smoother, denser surface than either earthenware
or normal stoneware, thereby allowing little mechanical
interlock between tile and hydraulically setting adhesive.
Fully vitrified stoneware products therefore require the use
of polymer-modified tile adhesives (with Class S1 or S2
rating to DIN 12 004) with high adhesive strength to ensure
reliable bonding performance.

Recommendation

The smooth, closed-pore tile face offers inadequate interlock for
hydraulically setting adhesives. The use of polymer-modified (flexible) tile
adhesives is therefore required to achieve a strong bond.

Terracotta

Sopro FKM XL 444
Multi-purpose,
extra-light,
extra-high-coverage,
low-dust flexible tile
adhesive

N

04

04

Sopro's No.1
Highly modified
flexible adhesive,
for walls and floors

E N 12 0

ted to
es

C2 E S1
DI

DI

DI

E N 12 0

Sopro VF XL 413
Floating-bed adhesive,
for floors

ted to
es

*

E N 12 0

Sopro MB 414
Flexible medium-bed
adhesive

CG1
DI

DI

04

C2 TE
N

ted to
es

N

88

T

Terracotta laying system
T

Scanning electron microscope image

N

E N 12 0

04

C2 TE S1

C2 TE S1
N

ted to
es

T

ted to
es

T

T

Fully vitrified stoneware

E N 13 8

Sopro MFb
Tile grout

Sopro ZSE 718
Cement skin
remover for
indoor use

A special fixing system is needed for laying hand-made tiles due to their
typically high dimensional tolerances and open-pored texture.

* Meets C2 TE requirements to DIN EN 12 004 where 10 mm serration is
used.
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Bonded tiles

Product recommendations

As a further group of finishes, cast stone coverings
particularly excel by their large formats and wide variety of
designs.

Resin- and cement-bonded tiles

Projecting tile corners ("steps") are not just unsightly, they also constitute
a trip hazard and a cause for claims.

Dishing or curling of resin- or cement-bonded tile caused by water absorption on lower face during installation.

Resin-bonded tiles excel by their widely ranging designs and aesthetic
appeal.

Sopro VF HF 420
Extra-rapid-set
floating-bed
adhesive

N

E N 12 0

Sopro FKM 600
Rapid-set, multipurpose flexible tile
adhesive with high
crystalline water
binding capacity

T

ted to
es

R2 T
N

04

C2 FT S1
04

E N 12 0

ted to
es

DI

N

04

C2 EF

T

T

Recommendation
ted to
es

DI

14

Deformation test on tile specimen using state-of-the-art technology.

DI

These typically take the form of attractively designed
covering materials that demand particular care in the
selection of a suitable adhesive.
As these covering materials incorporate synthetic resin or
cementitious binders, they may be prone to expansion/
swelling upon exposure to moisture migration – brought
about by the installation process – from normally setting
hydraulic mortars, with non-uniform deformation ("dishing"
or "curling" of covering) as the upshot. This problem
can be avoided through specification of a rapid-set,
hydraulically setting adhesive that ensures extra-rapid
chemical/crystalline binding of the mixing water (e.g.
Sopro VF HF 420 or Sopro FKM 600).
Yet, given the unsuitability of even rapid-set cementitious
adhesives for a small proportion of the resin bonded
tiles available on the market (due to their extremely high
deformation sensitivity), the performance of a deformation
test is generally recommended prior to flooring installation.
In isolated cases (depending on the test results), use of a
reaction resin material (e.g. Sopro PUK 503 PU adhesive)
may offer the sole solution. Water-free reaction resin
adhesives pose no threat to the shape and appearance of
the covering material during installation. Sopro Bauchemie
GmbH will perform in-house deformation tests for you prior
to providing a project-specific recommendation.

E N 12 0

Sopro PUK 503
Polyurethane reaction
resin adhesive

Reliable, deformation-free laying
of various coverings

Glass and stone tiles

1.2

Product recommendations

Large-format glass tiles also feature among contemporary
covering materials. Like fully vitrified stoneware, glass
possesses an extremely smooth, dense surface, which
allows practically zero water absorption (see scanning
electron microscope image). Standard cementitious systems
are unsuitable for laying this type of tile, and only reaction
resin products (e.g. Sopro PUK 503 PU adhesive) are able
to ensure a sufficiently strong bond between substrate and
covering. Due to their permanent elasticity, these adhesives
are able to prevent the transmission of stresses from the
substrate to the brittle glass tiles.

:
onsulting
Project C
7-1 70

70
+49 6 11-1

T

Glass tiles

ted to
es

DI

Scanning electron
microscope image

04

R2 T
N

E N 12 0

Glass mosaic
Sopro PUK 503
Polyurethane reaction
resin adhesive, for
walls and floors

Water absorption prevented by smooth, non-porous surface. The ideal
solution for laying glass coverings is a white reaction resin adhesive that
guarantees a strong bond between substrate and rear face of glass tile
without impairing the visual appeal (translucence) of the finish.

Large-format glass panels can
be reliably installed with Sopro
PUK 503 PU adhesive.

ted to
es

T

C2 FT
04

N

E N 12 0

Sopro MFK 446
White, rapid-set,
flexible thin-bed tile
adhesive, for walls
and floors

Special adhesive systems are required for natural stone. These feature
rapid-set, trass-bearing and generally white cement-based products to
ensure reliable, durable and discoloration-free tile laying.

C2 FT S1
DI

DI
N

ted to
es

Sopro MDM 885
white/grey
Flexible medium-/
thick-bed adhesive,
for walls and floors

04

T

Natural stone tiles

E N 12 0

Sopro FKM 600
Rapid-set, multipurpose flexible tile
adhesive with high
crystalline water
binding capacity

For detailed information, see Section 6
"Reliable laying of natural stone"
15
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Mosaic

:
onsulting
Project C
7-1 70

70
+49 6 11-1

Product recommendations

Mosaic products are made from ceramics, natural stone or
glass. The individual units are held in place by an adhesivefixed backing mesh or by paper or plastic sheeting stuck
over the front face*. The high proportion and narrowness
of joints in mosaic finishes complicates installation and, in
particular, the grouting process. For this reason, preference
should be given to tile-fixing systems that double up as
grouts in order to prevent any impairment to the uniform
colouring of the joint pattern through the escape of
different-coloured adhesive at the joints.

Glass mosaic

T

Ceramic, natural stone or glass mosaic

Fixing and grouting in single operation
with Sopro‘s No. 1 white flexible tile
adhesive + 10 % Sopro FD 447 flexibilizing dispersion or using Sopro FEP
epoxy tile grout

ted to
es

EN 120

DI

N

R2 RG

04

DI
N

04

C2 TE S1
E N 12 0

DI

N

E N 13 8

or

✚
Sopro's No.1 white
Allows fixing and
grouting in single
step

88

1.3

10% Sopro FD 447
for glass mosaic
coverings

Sopro FEP plus
Allows fixing and
grouting in single
step

Mosaic is used for a wide variety of applications (bathrooms, swimming
pools etc.). Due to the high proportion and narrowness of the joints and
small adhesive bed thickness, these finishes are best installed using adhesive systems that double up as grouts and thereby speed up the working
process.

Specification of grout depending on loads
and required colour
ted
s
Te

to

Extra-high
abraision resistance

88

Extra-high
abraision resistance

DI

Glass mosaic held together by paper facing, here underwater application.

E N 13 8

CG2 WA
N

Sopro
FEP and FEP plus
Allows fixing and
grouting in single
step

Reduced water
absorption

88

N

sted to
Te

Reduced water
absorption

88

DI

DI

E N 13 8

DI

R2 RG
N

CG2 WA

EN 120
04

N

E N 13 8

Sopro DF 10
Flexible designer
tile grout

Sopro TF+
High-strength
tile grout

*Note: Only mosaic held in place at front (e.g. by sheet) should be used for underwater applications (swimming pools).
Mosaic with backing mesh should be avoided due to risk of detachment! Note: Regular water treatment should be ensured
where glass mosaic is installed in swimming pools due to the high proportion of joints. This will protect the joints from algal
growth and possible fungal attack. See Section 4 "Tiling in swimming pool construction"/"Mosaic installation".
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1.4

Vibrated floors
The use of vibrated floor techniques – whereby tiles are
pressed by a surface vibrator into a mortar bed – for largescale flooring installation in heavy-duty areas (warehouses,
grocery stores etc.) now dates back several decades.
Dry-pressed ceramic tiles with low water absorption,
including clinker floor tiles and fully vitrified stoneware, are
among the most suitable covering materials.

Sopro RS 648 vibration slurry applied to prepared mortar bed.

Tiles with edge lengths of up to 25 cm have proved a
reliable solution. The tiles should be at least 10 mm thick
or specified to accommodate the projected loads – see
ZDB (Federation of the German Construction Industry)
data sheet "Heavy-duty coverings – ceramic floor coverings
subject to high mechanical loads", October 2005). Design
and installation are governed by the AKQR guidelines
"Installation of vibrated ceramic floors" (July 2005).

Ceramic covering laid in freshly applied Sopro RS 648.

Mortar bed:
1

For bonded constructions: min. 40 mm – compressive strength min. C16.

2

For unbonded constructions: min. 60 mm – compressive/flexural tensile strength min. C16/F3 or meeting
requirements of structural calculation

3

For floating constructions: min. 75 mm – compressive/flexural tensile strength min. C24/F4 or meeting
requirements of structural calculation

The tiles are generally laid with narrow (1 – 2 mm), broken joints (staggered by 1/3 or 1/2). Some vibrated floor and clinker
tiles are specially provided with spacer nibs that ensure a uniform joint pattern and prevent displacement of the covering
during vibration.
Note: Where an unbonded or floating construction is adopted for the vibrated floor, particular care should be taken to
ensure that the bedding mortar (screed) is fully pre-compacted. To reduce drying shrinkage and the stresses caused by this in
the overall construction, the binder (cement) content should be minimized. Moreover, the screed mortar should be prepared
with a very low water/cement (W/C) ratio. This can be achieved through the use of suitable superplasticizing admixtures.
For floating screeds (i.e. screeds laid on an insulation layer), any higher live loads should be accommodated by increasing the
screed thickness rather than only the binder content, as the latter may intensify the shrinkage stresses. Despite the lower
compressive and flexural tensile strengths, the greater screed thickness will enhance the stability (live load capacity) of the
screed. At the same time, the stresses in the overall construction will be kept to a minimum.
1

2

3

4
1

Adhesion promoter –
Sopro RS 648 vibration slurry

2

Mortar bed

3

Adhesion promoter –
Sopro RS 648 vibration slurry

4

Sopro FEP 604 three-component
epoxy tile grout
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Vibrated floors
Construction and procedure:
1

Substrate or concrete slab is (blast-)cleaned to optimize
adhesion of bonded vibrated floor construction.

2

Adhesion promoter (e.g. Sopro HSF 748 flexible
bonding slurry with trass) is applied to concrete slab
and (hydraulically setting) bedding mortar placed wet
on wet to minimum thickness of 40 mm. Mortar –
where necessary, with set retarded through use of
Sopro EVZ 634 screed retarder – is struck off to required
levels and pre-compacted.
Bonding layer (Sopro RS 648 vibration slurry) is applied
to bedding mortar and ceramic tiles are immediately
placed with tightly butted joints.

3

4

After installation of a vibratable area (15 – 20 m²,
depending on situation/ambient conditions and
resultant setting behaviour of bedding mortar), surface
vibrator is passed over covering and tiles vibrated into
mortar bed.

5

Depending on duty required by later occupancy, finishing
of joints with epoxy tile grout of adjustable consistency
(Sopro FEP three-component) is recommended.

6

Vibrated floors are walkable after seven days and – in
the case of normally setting systems – fully loadable
after 28 days.

Product recommendation
DI

EN 120

04

N

DI

N

Surface vibrator for passing over ceramic coverings.

1

Surface vibrator passing over freshly laid ceramic
covering.

2

Sopro RS 648

88

R2 T RG
E N 13 8

Sopro FEP 604

3

4

Grouting (pictures 1 – 4)
The consistency of Sopro FEP three-component epoxy tile grout can be adjusted
through the addition of crystal quartz sand in varying proportions. This ensures
reliable sealing of even the narrowest joints (1 – 2 mm).
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Vibrated floors
Large-format ceramic units
For some time now, the design preferences of clients have
been shifting away from the typical vibrated floor solutions
described above. This is because the visual appeal of
traditional, small-format, vibratable tile finishes is no longer
deemed to meet contemporary standards. Instead, clients
are seeking large-format units that are equally amenable to
vibration as the small-format tiles. So far, the sizes most in
demand range between around 30 x 60 cm and 40 x 40 cm.
Sopro has conducted its own in-house investigations
into the use of larger formats for vibrated floors. Positive
feedback has since been received from sites and projects
where large-format units have been installed.
A decisive factor for the success of these large-format
applications is the exceptional bond strength of the adhesion
promoter (Sopro RS 648 vibration slurry). This ensures the
achievement of full-surface, heavy-duty adhesion at the
latest during the vibration process.
Of equal importance for the contractor is the high stability
offered by the vibration slurry: this prevents displacement
of the units when these walked over and when the vibrator
passes over the covering.

30 x 60 cm

Surface roller vibrator passing over 30 x 60 cm units laid in Sopro RS 648
vibration slurry.

The vibration slurry is prepared by mixing with water and
combed onto the pre-laid mortar bed. To prevent premature
setting of the bedding mortar (prior to vibration), its setting
time can be delayed through the addition of Sopro EVZ 634
screed retarder.

Powder application technique is invariably problematic and is not advisable
for large-format coverings.

Vibration slurry is mechanically mixed with water.

Vibration slurry spread over freshly laid mortar bed.

Large-format units laid in freshly applied vibration slurry.
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Large-format ceramic units
An immense selection of large-format covering materials
is now available on the market, with wide variations in
size and, particularly, thickness. The largest units are now
over 5 m² in area, with thicknesses ranging between
3.5 and 6 mm. They are suitable for wall and floor
installation. Designers and applicators are presented with
a wide variety of tile products from which they can choose
the most suitable solution for their projects. A technical
guidance paper entitled "Reliable laying of large-format
coverings" is obtainable from the ZDB (Federation of the
German Construction Industry). Sopro Bauchemie GmbH
has responded to these new trends by offering special
product systems and solutions for large-format coverings.
What are the implications of large-format coverings for
clients, designers and applicators? Are they merely an
additional source of risk or do they offer a real opportunity
for successful specialists? Given due attention to a number
of important points, the latter is true! Yet the entire project
team must be open to new ideas. A rethink is needed in
terms of design, pricing and site operations. This is crucial
to the success of all contracts involving the installation of
large-format coverings.

Large-format floor tiles laid in entrance lobby.

Site set-up:
The proper installation of large-format units depends on the
availability of suitable tools and equipment on site.
This ranges from a large table for accurate measurement
and cutting of the units to lifting gear (suction cups) and
a wide array of cutting tools for efficient handling and
processing.

Relevant information is provided at the "large-format
workshops" held under the Sopro Craft Academy
programme.

Cutting/working of large-format unit.

Counselling:
The designers and applicators shall draw the client's
attention to both the options and limitations in respect
of large-format coverings. This counselling shall cover
the issues of live loads and the desired visual impact.
Half- or third-bond arrangements, for example, are not
recommended for tiles subject to a certain degree of
dimensional inaccuracy due to the unsightly shading effects
produced by glancing light.
Such arguments can be compellingly reinforced by a
practical demonstration with tiles laid out and exposed to
glancing light.
20

Suitable equipment is required on site to allow proper preparation of
large-format units prior to laying.
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Large-format ceramic units
Substrate assessment and residual moisture
measurement for screeds
As part of the substrate assessment process, the moisture
content of screeds to receive tiling shall be measured in
advance using a CM tester.
Thresholds for cement screeds: 2 – 2.5 % unheated*
(to DIN 18 157)
2 – 2.5 % heated
Thresholds for calcium
sulphate screeds:

0.5 % unheated
0.3 % heated

Application of Sopro FS 15 550 to create a level surface.

The large-format units shall be laid using the buttering/
floating method to ensure full and proper bedding. The
adhesive crests on tile and substrate shall be kept parallel to
each other as tests have shown this to deliver best results.

Determination of residual moisture in screeds using CM tester.

Also crucial for successful installation and durable
performance is the surface strength.
Other key factors include the bay sizes and movement joint
layout.

Installation

Application of adhesive to substrate and rear tile face.

During installation, particular care is required in the
measurement, setting-out and working of the units in order
to minimize offcut.

The installation of large-format coverings invariably
necessitates preliminary surface filling and levelling works
to the substrate. This is because the substrate tolerances
specified in DIN 18 202 are too large to allow thin-bed
laying of such units (thick-bed laying must be excluded as
an option here!). Floor surfaces shall be evened out with
the self-levelling filler Sopro FS 15 550 and wall surfaces
with a sag-resistant, rapid-set filler (Sopro RAM 3 454, see
also Section 11).

* DIN 18517 specifies a tolerance range for the CM tester measurement
results. For large-format coverings, a conservative approach is appropriate,
with lower values targeted.

Bonding of large-format unit to wall with Sopro MG 679 MG-Flex® XXL
rapid-set highly flexible tile adhesive.
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Large-format ceramic units
Calcium sulphate screeds
There is no fundamental reason why large-format units
should not be installed on calcium sulphate screeds.
However, specification of a suitable primer and bedding
adhesive is required in function of tile size.
Experience has shown that large-format coverings are
particularly vulnerable to adhesion failure. This is, in
part, due to the migration of surplus water from the
specified thin-bed adhesive into the surface of the calcium
sulphate screed (upward migration being prevented by
the watertight barrier of the tiles), thereby reducing the
strength of the screed.

Cause of adhesion failure on calcium
sulphate screeds
Adhesion failure on calcium sulphate screed due to entrapped moisture.

Although calcium sulphate screeds that no longer require
scuff sanding are now available on the market, the need
for this preliminary treatment must always be assessed for
the specific project.
1

2

1
2

Weakening of surface through migration of moisture 		
from adhesive into screed surface.
Fracture in weakened zone.
Sanding of calcium sulphate screed as important preparation for durable
bonding of tile covering.
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Large-format ceramic units
Specification of tile-fixing products in function of tile size:
1 Tiles with edge length ≤ 60 cm and area ≤ 0.2 m²

*

+
Primer

Sopro's No.1

Sopro VF XL 413

"Normal-setting adhesive"

2 Tiles with edge length ≤ 100 cm and area ≤ 1 m²

*

+
Primer-sealer

Sopro's No.1

Sopro VF XL 413

"Normal-setting adhesive"

3 Tiles with edge length ≤ 100 cm and area < 1 m²

*

+
Primer

Sopro VF HF
420

Sopro FKM 600

Sopro VF 419

"Rapid-set adhesive with high
crystalline water binding capacity"

4 Tiles with edge length > 100 cm and area > 1 m2

+
Primer

Sopro MEG 665

Sopro MG 679

*
As special construction for 30 x 60 cm tile sizes under DIN 18 157, tile size shall be limited to
≤ 0.16 m2. Please seek advice from Sopro Project Consulting team.

Application of easily workable Sopro MGR 637 multi-purpose primer to protect calcium sulphate screed
against moisture migration.
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Large-format ceramic units
S2-grade adhesives for laying large-format coverings
The fact that joints account for an ever smaller proportion
of tiled surfaces reduces their importance and increases the
need for high-performance bedding and bonding.

1 – 1.6 m

The internal stresses that accumulate within individual tiles
must be reconciled with the existing substrate. Alongside
their primary tile-fixing function, adhesives thus assume the
additional task of accommodating the shear stresses that
may occur.

3 – 3.2 m

24

The S2-grade products Sopro MG 669/MG 679 and Sopro
MEG 665/MEG 666 are high-performance adhesives that
are capable of meeting these demands and offering a high
degree of security.
The specification of S2-grade adhesives is recommended for
tile formats exceeding 1 m². Exceptions are only permissible
in isolated cases, subject to prior consultation with Sopro's
Technical Service team.
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Laying of large-format ceramic units
(indoors)
Procedure

Use

Product recommendation

To ensure trouble-free laying of large-format units, it is essential to
check the substrate for adequate strength and levelness. The application
of suitable primers and adhesion promoters is necessary to improve the
strength and modify the suction of the substrate.

Absorbent substrates
(e.g. cement screeds, calcium
sulphate screeds*, concrete,
cement, lime/cement render,
gypsum plasterboard)

• Sopro GD 749
• Sopro SG 602

Non-absorbent substrates
(e.g. existing tile coverings,
terrazzo, adhesive residue)

• Sopro HPS 673

Critical substrates
(e.g. low-strength substrates,
moisture-sensitive substrates)

• Sopro MGR 637

Priming

Thin covering materials:
The manufacturer of the covering material shall be consulted on
its suitability for use in conjunction with a speciﬁc substrate and
application/load case.
Note:
Coverings laid in high-moisture areas necessitate the incorporation of
waterproof membrane systems from the Sopro range.

or

• Sopro EPG 522,
in either case blinded with
• Sopro QS 511

Filling/levelling

Calcium sulphate screeds (moisture-sensitive)**:
– Tiles with edge length ≤ 60 cm and area ≤ 0.2 m²: Sopro GD 749
– Tiles with edge length ≤ 100 cm and area ≤ 1 m²: Sopro GD 749 in conjunction with Sopro FKM 600,
Sopro VF HF 420 or Sopro VF 419.
– Tiles with edge length > 100 cm and area > 1 m²: Sopro MGR 637/Sopro EPG 522 in conjunction with Sopro S2-grade tile adhesive
For the installation of large-format tiling, the substrate is required
to exhibit a particularly high degree of levelness exceeding the
requirements of DIN 18 202 ("Tolerances in building construction"). A
sufﬁciently even substrate for the subsequent laying of large-format tiles
is ensured by the use of a suitable Sopro surface ﬁller.
In case of special substrates, e.g. mastic asphalt, please contact our
Technical Service team.

Practically void-free, full bedding is essential for guaranteeing a failure-free
ﬁnish. This means that, in addition to the adhesive bed applied to the
substrate, the rear face of the covering materials also receives an adhesive
coat (buttering/ﬂoating method).

Laying

Particularly where thin covering materials are laid on ﬂoors, the adhesive
shall be applied generously to the corners of the tiles so as to ensure full
bedding at the joint intersections. Inadequate bedding may result in cracking or a hollow ring to the tile ﬁnish.

Rapid-set tile adhesives shall be used where inadequate drying time
is available prior to walking over and grouting of covering. Particular
attention shall be given to the format restrictions speciﬁed by the
manufacturer when installing thin covering materials on ﬂoors.

Floor surfaces

• Sopro FS 15 550

Wall surfaces

• Sopro RAM 3 454
• Sopro AMT 468

Floor surfaces
(all substrates)

• Sopro VF HF 420***
• Sopro VF 419***
• Sopro VF XL 413

up to 1 m2 tile area

over 1 m tile area
2

Wall and ﬂoor surfaces
(all substrates)
up to 1 m2 tile area

• Sopro FKM XL 444
• Sopro FKM 600***
• Sopro's No.1
• Sopro's No.1 Silver

over 1 m tile area

• Sopro MG 679
• Sopro MG 669
• Sopro MEG 667

2

Grouting

• Sopro MEG 665
• Sopro MEG 666
• Sopro MG 669
• Sopro MG 679

Cementitious joints in tile coverings act as a sort of buffer for
accommodating incident stresses. Due to the large tile formats, joints
now account for a relatively small proportion of the tiled surface.
Joint widths of at least 3 mm have proved reliable in practice. The overall
area shall be subdivided by movement joints into suitably sized bays.
For further assistance, please contact our Technical Service team.

Tile grout

• Sopro DF 10
• Sopro FEP plus

Note:
Narrow joints (1 – 2 mm) shall be ﬁnished with Sopro DF 10 or Sopro
FEP plus.

Silicone

• Sopro Sanitary Silicone

* Up to a tile size of 1 m2 where Sopro VF HF 420/Sopro MEG 666/Sopro FKM 600 /Sopro VF 419 tile adhesive is used.
** Please seek advice from Sopro's Project Consulting team.
*** For calcium sulphate screeds.
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Installation of tiles on facades
External wall claddings
Ceramic claddings represent an ever-popular facade solution
among clients and designers on new-build projects.
The benefits are obvious: the different formats and immense
variety of colours cater for a wide range of design options.
The resulting surfaces offer high mechanical resistance, do
not weather or soil very quickly, and are easy to clean with
water and a scrubber.
In Germany, the design and application of such solutions
is governed by DIN 18 515 "Cladding for external walls –
Tiles fixed with mortar". Given that facades are extremely
sensitive building elements that need to permanently
withstand all types of weather condition, proper design
and construction are crucial. Failure to comply with good
practice invariably leads to failures in the form of cracks or
fractures, which are all the more critical due to the location
of the tiles on the external wall surface.
Meticulous design and strict compliance with DIN
requirements are paramount. Project-specific checks and
analyses are essential wherever deviations are unavoidable.
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Ceramic coverings manufactured and
tested to standard
DIN EN 14 411
"Ceramic tiles – Definitions, classification,
characteristics and marking"

and with certified frost resistance are
suitable for facades.







Facade with ceramic tile finish.
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Installation of tiles on facades
Requirements of DIN 18515 for ceramic
claddings
Maximum tile dimensions:
Thickness
max. 1.5 cm

Note:
With ribbed/fluted tiles, the total tile thickness incl.
ribs/fluting may run to 2 cm.

Area ≤ 0.12 m²
∑ of all pores
shall equal at least
20 mm³

Max. 49 cm side length

1 g ceramics

Of crucial importance for the durable bonding of ceramic
tiles using hydraulically setting adhesives is the pore
volume of the tile body, i.e. the ceramic product must to a
certain degree exhibit an open-pored texture. As a rule of
thumb, the minimum pore volume within one gram of the
ceramic product shall be 20 mm³.
Moreover, to ensure strong interlock with the hydraulically
setting adhesive, the rear face (bonded surface) of the
tile shall have open pores with a minimum size of 0.2 µm
(2 × 10-4 mm).
1 g ceramics shall contain a minimum pore volume of
20 mm3.
min. 0.2 µm

The rear face of a ceramic tile is required to exhibit pores
of a minimum size. This is decisive for ensuring a strong
interlock with the cementitious adhesive.

Pores

Tile

Mortar

Note:
Ceramic tiles that fail to meet these requirements cannot be installed on facades using standard, hydraulically setting
adhesives! Here, S2-grade or reaction resin adhesives may offer a suitable solution.
Other suitable facade cladding materials include natural stone units to DIN 18516 Part 3, provided these have
certified frost resistance, and cast stone units to DIN 18500. Glass mosaic, though not covered by the DIN standards,
has also delivered good results in practice.
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Installation of tiles on facades

Requirements:
• Strong substrate required:
tensile adhesion strengths ≥ 0.5 N/mm²
• Substrate shall be free from adhesion-impairing
substances
• Irregularities shall be levelled out
• Renders shall be at least 10 mm thick

• Reinforcement needed for render thicknesses
exceeding 25 mm
• Render shall meet mortar group P III requirements
to DIN 18550
• Render with reinforcement and anchor ties is required
for composite or insufficiently strong substrates

Test for substrate strength
T

A minimum value of
0.5 N/mm² is required.

DI
N

Tiles shall be laid using
buttering/floating method,
i.e. rear face of tile shall
also be coated with
adhesive.

04

C2 TE S1
E N 12 0

Sopro FKM XL 444

Tensile adhesion test

+
Application to substrate
("floating").

Application to rear tile face
("buttering").

Tensile adhesion test on installed ceramic cladding
A minimum value of
0.5 N/mm² is required.

Tensile adhesion test on
installed ceramic cladding.
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ted to
es

A DIN EN 12004compliant adhesive shall
be used for thin-bed
laying.
Installation shall comply
with DIN 18157.
A minimum adhesive
bed thickness of 3 mm
shall be observed.
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Installation of tiles on facades
Grouting
The required joint widths depend on the type of covering:
• Ceramic tiles 3 – 8 mm
• Ceramic split tiles 4 – 10 mm
• Split brick tiles and clay cladding materials 10 – 12 mm
• Natural stone units 4 – 6 mm
• Cast stone units 3 – 12 mm
The joints shall be slurry-grouted using a hydraulically
setting tile grout.
Slurry application of hydraulically setting flexible tile grout.

s
Te

ted to

Extra-high
abraision resistance

DI

N

sted to
Te

Reduced water
absorption

88

CG2 WA
E N 13 8

Extra-high
abraision resistance

DI

N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10

Sopro FL plus

Washing down of slurry-grouted surface.
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Installation of tiles on facades
Subdivision of facade areas with movement joints
Due to weather exposure and high temperature fluctuations, facade areas require subdivision by movement joints into
bays.

System composition
1

Movement joints at
edges and corners

2

Bay perimeter joints

3

Joints at junctions with
other elements

2

4

Structural joint

5

5

Horizontal joint
(bay perimeter joint at
floor slab)

6

Joints with services
installations

4

1
6m

3m

3

Note:
The guide value for
movement joint spacing
is 3 m for horizontal and
6 m for vertical joints.

6

Joint details:

1
2
5

Movement joint at edges and corners

4

Structural joint

and
and

30

3

Joint at junctions with other elements
(e.g. door or window frame)

6

Fixture, fitting, services installation

Bay perimeter joint
Horizontal joint
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Installation of tiles on facades

Ceramics installed directly on masonry/concrete

System composition
1

Masonry

2

Sopro GD 749 primer

3

Skim coat Sopro's No.1 flexible tile adhesive
T

1

ted to
es

C2 TE S1
DI

2

N

04

Solution 1 to DIN 18 515

E N 12 0

3
4
5
6
4

Render undercoat Sopro AMT 468 levelling
mortar with trass or Sopro RAM 3 454 renovation
and levelling mortar

5

Bedding adhesive Sopro MEG 667 megaFlex TX
highly flexible tile adhesive
T

or

7

ted to
es

C2 TE

S2

E N 12 00

4

DI

N

6

Tile

7

Grouting Sopro FL plus flexible tile grout or
Sopro DF 10 flexible designer tile grout
s
Te

ted to

Extra-high
abraision resistance

Reduced water
absorption

E N 13 8

s
Te

ted to

Extra-high
abraision resistance

CG2 WA
DI
N

Reduced water
absorption

88

DI
N

88

CG2 WA

E N 13 8

31

1.6

Reliable, deformation-free laying
of various coverings

Installation of tiles on facades
System 2, not covered by DIN 18 515 (requiring
project-specific check)

Given the need for greater energy efficiency, clients are
encouraged to insulate their buildings properly. This has
major implications for facade design. If tile claddings are
nonetheless required, this is possible under DIN 18 515.

System composition
1

Masonry

2

Thermal insulation

3

Skim coat
Sopro's No.1 flexible tile adhesive
T

Here, the insulation layer is overcoated with a structurally
self-supporting render that later serves as the substrate for
installing the ceramic finish.

ted to
es

C2 TE S1
DI
N

04

Ceramics installed on thermal insulation

E N 12 0

A
4

Reinforced render undercoat Sopro RAM 3 454
renovation and levelling mortar

5

Thin-bed adhesive Sopro MEG 667 megaFlex TX
highly flexible tile adhesive

1
2
3
4
5
6

T

7

ted to
es

C2 TE

S2

E N 12 00

4

DI

N

6

Tile

7

Grouting Sopro FL plus flexible tile grout or Sopro
DF 10 flexible designer tile grout
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

s
Te

ted to

Extra-high
abraision resistance

DI
N

A

32

Anchor tie

Reduced water
absorption

88

CG2 WA
E N 13 8
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Installation of tiles on facades

Ceramics installed on external thermal insulation
composite system

System composition
1

Surface filler coat using Sopro's No.1 flexible tile
adhesive with Sopro AR 562 scrim reinforcement
T

•	Thermal insulation shall be adhesive bonded
and additionally anchored.
• In case of expanded polystyrene and rock wool
insulation, anchors shall be carried through
reinforcement layer.
• Insulation shall be adequate for load transmission.
• The wide variety of possible combinations
necessitates a project-specific check.

ted to
es

C2 TE S1
DI
N

E N 12 0

Bedding adhesive Sopro MEG 667 megaFlex TX
highly flexible tile adhesive
T

2

04

System 3, not covered by DIN 18 515
(requiring project-specific check)

ted to
es

C2 TE

S2

E N 12 00

4

DI

N

1
3
2

Grouting Sopro FL plus flexible tile grout or Sopro
DF 10 flexible designer tile grout
s
Te

3

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

s
Te

ted to

Extra-high
abraision resistance

DI
N

D

D

Reduced water
absorption

88

CG2 WA
E N 13 8

Insulation
ETICS (external thermal insulation composite system)
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Installation of tiles on facades
System 4, not covered by DIN 18 515
(requiring project-specific check)
Tile installation on suspended base panels using
thin-bed method
• Base panels are fixed to supporting structure on facade.
Here, type of structural fabric is irrelevant.
• Back-ventilated system is possible.
• Manufacturer shall ensure adequate load transmission.
• The wide variety of possible combinations
necessitates a project-specific check.

Facade assembly featuring glass mosaic laid on base panel.

System composition
Base panels

2

Surface filler coat using Sopro's No.1 flexible tile
adhesive with Sopro AR 562 scrim reinforcement
T

1

ted to
es

DI
N

04

C2 TE S1
E N 12 0

1

2
3

T

3

Bedding adhesive Sopro MEG 667 megaFlex TX
highly flexible tile adhesive
ted to
es

C2 TE
DI

N

D

4

S2

E N 12 00

4

4

Grouting Sopro FL plus flexible tile grout or
Sopro DF 10 flexible designer tile grout
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

s
Te

ted to

Extra-high
abraision resistance

DI
N

D

34

Insulation

Reduced water
absorption

88

CG2 WA
E N 13 8
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of various coverings

1.6

Installation of tiles on facades
External wall claddings
A further cladding option, alongside "tiles fixed with
mortar" dealt with in DIN 18 515, involves the use of facing
(natural stone) masonry units fixed in mortar on supports.
Up to now, this type of cladding was covered by DIN 18 515
Part 2. In the wake of revisions to the standard, this part has
now been withdrawn. It can still, however, serve as the basis
for design and construction.

Facing masonry units fixed on supports.

Particularly crucial for this type of assembly is a suitably
dimensioned support structure to serve as a base for the
min. 55-90 mm thick masonry units. The masonry units are
bonded to the structural wall and additionally anchored
back with stainless steel wire ties. This type of external
cladding system is permissible for residential buildings with
two main storeys plus 4 m gable roof and for other building
categories up to a height of 8 m.
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Reliable, deformation-free laying
of various coverings

Installation systems
Facing masonry assembly
1

2

1

Structural wall

2

Sopro GD 749 primer

3

Sopro's No.1 flexible tile
adhesive, combed on as
bonding layer for levelling
render

4

Sopro AMT 468 levelling
mortar with trass or Sopro
RAM 3 454 renovation and
levelling mortar to even
out gross irregularities

5

Sopro's No.1 flexible tile
adhesive, combed on as
bonding layer for bedding
mortar

6

Sopro MDM 888 medium-/
thick-bed tile adhesive,
Sopro MB 414 mediumbed flexible tile adhesive
or Sopro FKM 600 Silver
multi-purpose flexible tile
adhesive

7

Joints finished with Sopro
MFs and Sopro MFb tile
grout

8

Waterproofing with
Sopro ZR 618 cementitious
reactive waterproof
membrane

A

Wire tie (min. 5 stainlesssteel wire ties with min.
3 mm diameter required
per m²)

3

4

A
min. 50 mm

5
min. 15 mm,
max. 25 mm
bedding mortar
thickness

6

55 – 90 mm

7

8

For max. 8 m wall heights
Provision shall be made for movement joints to reduce
thermal stresses. Bay sizes shall be determined and specified
in advance. Particular care shall be taken to keep the
movement joints free from mortar residue in order to
eliminate the risk of restraint stresses.
36

Note:
Bedding adhesive thickness may be reduced where
masonry units are of uniform thickness and substrates
are level.

*

Reliable, deformation-free laying
of various coverings

1.6

Installation systems
Facing masonry installation

Concrete facing masonry units.

Supporting surface on concrete basement floor slab.

Concrete facing units fixed to concrete substrate with Sopro FKM 600
Silver multi-purpose flexible tile adhesive using buttering/floating method.

Drilling of holes for mechanical anchorage of facing with ties.

Inserted anchor tie for mechanical
fixing.

Anchors shall be accurately positioned, with an adequate number provided
per square metre.

Further example of anchor tie.
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Reliable, deformation-free laying
of various coverings

Sopro product systems
for sustainable construction

Tile/bedding
adhesive
Primer

Schematic system composition

Low-emission primers*

Sopro GD 749
DGNB:
Top quality level 4,
Line 8**

Sopro HPS 673
DGNB:
Top quality level 4,
Line 8**

Sopro MGR 637
DGNB:
Top quality level 4,
Line 8**

Sopro SG 602
DGNB:
Top quality level 4,
Line 8**

Low-emission tile / bedding adhesives*

Sopro's No.1
DGNB:
Top quality level 4,
Line 8**

Sopro's No.1
white rapid-set
DGNB:
Top quality level 4,
Line 8**

Sopro FKM XL 444
DGNB:
Top quality level 4,
Line 8**

Sopro FKM 600
DGNB:
Top quality level 4,
Line 8**

 	* For details of all relevant Sopro products, please consult our sustainability brochure.
**	Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).
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Sopro MDM 885
DGNB:
Top quality level 4,
Line 8**

Sopro MDM 888
DGNB:
Top quality level 4,
Line 8**
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Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts
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Fundamentals
The correct choice of tile or paving grout is crucial in
ensuring the durability of ceramic, natural stone or other
coverings and pavements. Selection is dictated by the
specific use of the facility and the resulting long-term loads
which the grout will be required to withstand without
failure.
For this reason, a use-related analysis of the areas for
tiling and grouting is required at the design stage, to
eliminate the risk of failures due to the specification of
unsuitable materials.

Key factors to consider:
Live loads (industrial trucks, pedestrians etc.)
and resulting abrasion/wear to joint surface
Chemical loads (acids/alkalis)
Accommodation of stress caused by thermal
expansion of floor construction
Cleaning methods (e.g. high-pressure equipment)
and intervals
Covering materials (natural stone, fully vitrified
stoneware etc.)
Applications (underwater areas, drinking water
facilities etc.)
Joint width, depth and colour

Tile

Natural stone

Segmental pavement

Tile and paving grout solutions tailored to the diversity of requirements are presented on the following pages.
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Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts
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Fundamentals
Tile and paving grouts, like bedding mortars and adhesives,
are required to meet various performance specifications.
These are precisely defined in European standard
DIN EN 13 888 (and ISO 13 007 Part 3).
DIN EN 13 888 specifies the designation "CG" for
cementitious grouts and "RG" for reaction resin grouts:

CG ➥ cementitious grouts
RG ➥ reaction resin grouts
Cementitious grouts are tested and rated in terms of basic
and additional properties. Grouts exhibiting the basic
properties are classed as "CG1", while those meeting the
additional requirements are rated "CG2".

Reaction resin grouts, given their material composition,
are required to meet particularly high performance levels to
achieve an RG rating to DIN EN 13 888.

RG properties

Requirement

Abrasion resistance

≤ 250 mm³

Bending strength after dry storage

≥ 30 N/mm²

Compressive strength after dry
storage

≥ 45 N/mm²

Shrinkage

≤ 1.5 mm/m

Water absorption after 240
minutes

≤ 0.1 g

CG1 Basic properties

Compressive strength after dry storage

≥ 15 N/mm2

Compressive strength after freeze-thaw cycling

≥ 15 N/mm2

Shrinkage

≤ 3 mm/m

Water absorption after 30 minutes

≤ 5g

Water absorption after 240 minutes

≤ 10 g

CG2 W, CG2 A and CG2 WA (in addition to CG1)
Extra-high abrasion resistance (= A)

≤ 1000 mm³

Reduced water absorption after 30 minutes (= W)

≤2g

Reduced water absorption after 240 minutes (= W)

≤5g

ted to

Extra-high
abraision resistance

42

E N 13 8

E N 13 8

Given that the Sopro epoxy grouts may also be used
to bed tiles and glass mosaic, they are also tested to
DIN EN 12 004 (adhesive standard, see Section 1) and are
therefore doubly certified and marked.

N

EN 120

R2 T RG
DI

DI

N

Reduced water
absorption

88

CG2 WA

N

04

s
Te

R2 RG
88

≥ 2.5 N/mm2

EN 120

N

88

Bending strength after freeze-thaw cycling

N

DI

≥ 2.5 N/mm2

DI

Bending strength after dry storage

04

≤ 2000 mm3

DI

Abrasion resistance

E N 13 8
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Product recommendations
Industrial/commercial applications
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro TFb
3 – 30 mm
High-strength, rapid-set, trass-bearing,
cementitious tile grout, meeting CG2 WA
requirements to DIN EN 13 888, for extra-heavyduty applications. High mechanical strength and
abrasion resistance through use of Mikrodur®
microcement.
For grouting stoneware, fully vitrified stoneware,
clinker, split tile, brick slip and natural stone
coverings.
Particularly suitable for workshops, washing
facilities and catering kitchens, as alternative to
reaction resin grouts.

Joints in commercial facilities (food-processing sector) subject to high
mechanical and chemical loads.

Swimming pools
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro TFb
3 – 30 mm
High-strength, rapid-set, trass-bearing,
cementitious tile grout, meeting CG2 WA
requirements to DIN EN 13 888, for extra-heavyduty applications. High mechanical strength and
abrasion resistance through use of Mikrodur®
microcement.
For grouting stoneware, fully vitrified stoneware,
clinker, split tile, brick slip and natural stone
coverings.
Particularly suitable for standard swimming pool
ceramics comprising pool edge units and a wide
variety of tile fittings.

High-strength, cementitious tile grout for use in conjunction with standard
swimming pool ceramics for underwater applications.
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Tile grouts for water and chemical exposure,
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Product recommendations
Wellness areas
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro TF+
1 – 10 mm
High-strength, rapid-set, lime-film-free,
cementitious tile grout, meeting CG2 WA
requirements to DIN EN 13 888, for heavy-duty
applications. High mechanical strength and
abrasion resistance through use of Mikrodur®
microcement.
For grouting stoneware, fully vitrified stoneware,
natural and cast stone coverings to produce
brilliantly coloured, lime-film-free finish. Ideal for
grouting glass and porcelain mosaic or tesserae.
For swimming pools, wellness suites and
showers as alternative to reaction resin
grouts. Sopro gold or silver glitter can be added
to Sopro TF+ to achieve special effects and
enhance visual appeal.

High-strength, fine-grained tile grout for finishing joints e.g. in wellness
areas with small-format tiles and mosaic.

Drinking water containers
Certified tile laying system for drinking
water applications:
Sopro's No.1 TW
Cementitious flexible tile adhesive, meeting
C1 TE requirements to DIN EN 12 004, for laying
and bonding of ceramic tiles in drinking water
containers (complies with Plastics-Potable Water
Recommendations issued by German Federal
Health Office).

le for dri
ab

a
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Specially tested and approved, hydraulically setting tile grout for drinking
water applications.

r c o n t ain

Sopro FTW 533
Joint width: 5 – 20 mm
Cementitious grout for grouting ceramic tiling in
drinking water containers, food areas and swimming pools.
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Product recommendations
Areas exposed to splashing
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10
1 – 10 mm
Strong, flexible, rapid-set, cementitious tile
grout, meeting CG2 WA requirements to
DIN EN 13 888, for grouting all types of ceramic
and natural stone coverings to produce
brilliantly coloured, lime-film-free finish.
Enhanced protection of joint against mould
formation and microorganisms* plus limefilm-free finish ensure brilliantly coloured
joint pattern with lasting appeal, for both
indoor and outdoor applications, and especially
in moisture-exposed areas. Inherent waterbeading effect and Hydrodur® technology create
water- and dirt-repellent joints with antimicrobial
capability. Sopro TF+/TFb high-strength tile grouts,
Sopro FEP plus epoxy tile grout, Sopro FEP 604
three-component epoxy tile grout or Sopro FEP
epoxy tile grout are recommended for use in
swimming pools. Sopro gold or silver glitter can
be added to Sopro DF 10 to achieve special
effects and enhance visual appeal.

Areas exposed to splashing (e.g. domestic bathrooms) with tiled shower
surfaces and low-suction ceramics (fully vitrified stoneware), grouted with
water- and dirt-repellent materials.

Earthenware tiles (absorbent ceramics)
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro Saphir® 5
2 – 5 mm
Flexible,
waterand
dirt-repellent,
cementitious tile grout with water-beading
effect, meeting CG2 WA requirements to DIN EN
13 888.
For grouting absorbent earthenware tiles. With
first-rate joint-filling properties and washability
(removability). The fine, smooth joint surface and
high colour fastness guarantee a tile finish with
lasting appeal.
Particularly suitable for damp and wet spaces.

Absorbent earthenware tile coverings are still a very popular choice for wall
surfaces.
* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com
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Product recommendations
Fully vitrified stoneware (low-suction ceramics)
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Glass tiles

Fully vitrified stoneware tiles, which generally exhibit low suction, are now
a standard choice for floor finishes.

s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10
1 – 10 mm
Strong, flexible, rapid-set, cementitious tile
grout, meeting CG2 WA requirements to
DIN EN 13 888, for grouting all types of ceramic
and natural stone coverings to produce
brilliantly coloured, lime-film-free finish.
Enhanced protection of joint against mould
formation and microorganisms* plus limefilm-free finish ensure brilliantly coloured
joint pattern with lasting appeal, for both
indoor and outdoor applications, and especially
in moisture-exposed areas. Inherent waterbeading effect and Hydrodur® technology create
water- and dirt-repellent joints with antimicrobial
capability. Sopro TF+/TFb high-strength tile grouts,
Sopro FEP plus epoxy tile grout, Sopro FEP 604
three-component epoxy tile grout or Sopro FEP
epoxy tile grout are recommended for use in
swimming pools. Sopro gold or silver glitter can
be added to Sopro DF 10 to achieve special
effects and enhance visual appeal.

Sopro Brillant®
1 – 10 mm
Flexible, water- and dirt-repellent, rapid-set,
cementitious tile grout, with water-beading
effect, meeting CG2 WA requirements to DIN EN
13 888 and offering excellent workability, for
grouting ceramic coverings, cast stone, all types
of natural stone, and glass mosaic. Particularly
suitable for low-suction ceramics, e.g. fully
vitrified stoneware.
The fine, smooth, easy-clean joint surface and
antimicrobial capability guarantee a tile finish
with lasting appeal.
Particularly suitable for damp and wet spaces, for
living areas exposed to dirt/soiling and in
conjunction with floor heating.

Areas exposed to thermal loads

Flexible, hydraulically setting tile grout for areas with high exposure to
thermal loads, e.g. balconies and floor heating constructions.
* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com
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Sopro FL plus
2 – 20 mm
Strong, flexible, frost-resistant, rapid-set,
cementitious tile grout, meeting CG2 WA
requirements to DIN EN 13 888, for grouting
narrow and wide joints in wall and floor
coverings, indoors and outdoors, to produce
brilliantly coloured lime-film-free finish.
With first-rate joint-filling properties and
washability (removability) in conjunction
with optimum degree of joint filling. For
smooth, easy grouting of stoneware, fully vitrified
stoneware, natural and cast stone coverings,
ceramic split tiles, glass blocks and clinker floor
tiles.
Enhanced protection of joint against mould
formation and microorganisms* plus limefilm-free finish ensure brilliantly coloured joint
pattern with lasting appeal. Inherent waterbeading effect and Hydrodur® technology create
water- and dirt-repellent joints with antimicrobial
capability. Also suitable for use in conjunction
with floor heating.
Sopro gold glitter or Sopro silver glitter can be
added to create a distinctive, glistening joint
finish.

Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts
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Product recommendations
Grouting of large areas
Sopro FL plus
2 – 20 mm
Strong, flexible, frost-resistant, rapid-set,
cementitious tile grout, meeting CG2 WA
requirements to DIN EN 13 888, for grouting
narrow and wide joints in wall and floor
coverings, indoors and outdoors, to produce
brilliantly coloured lime-film-free finish.
With first-rate joint-filling properties and
washability (removability) in conjunction
with optimum degree of joint filling. For
smooth, easy grouting of stoneware, fully vitrified
stoneware, natural and cast stone coverings,
ceramic split tiles, glass blocks and clinker floor
tiles.
For grouting stoneware, fully vitrified stoneware,
natural and cast stone coverings as well as all
types of mosaic. Lime-film-free finish ensures
brilliantly coloured joint pattern with
lasting appeal, for both indoor and
outdoor applications, and especially in
moisture-exposed areas. Also suitable for use in
conjunction with floor heating.

Sopro FL plus – with its first-rate joint-filling properties and washability
(removability) – is ideal for grouting large, continuous floor areas.

Grouting of natural stone
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10
1 – 10 mm
Strong, flexible, rapid-set, cementitious tile
grout, meeting CG2 WA requirements to
DIN EN 13 888, for grouting all types of ceramic
and natural stone coverings to produce
brilliantly coloured, lime-film-free finish.
Enhanced protection against mould
formation and microorganisms* plus limefilm-free finish ensure brilliantly coloured
joint pattern with lasting appeal, for both
indoor and outdoor applications, and especially
in moisture-exposed areas. Inherent waterbeading effect and Hydrodur® technology create
water- and dirt-repellent joints with antimicrobial
capability. Sopro gold or silver glitter can be
added to Sopro DF 10 to achieve special effects
and enhance visual appeal.

Grout specially designed for natural stone coverings, with protection
against efflorescence and migration staining at edges.

* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com

47

2

Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts

Product recommendations
Glass mosaic grouting
EN 120

DI

04

N

DI

N

88

R2 RG
E N 13 8

Sopro FEP plus
Heavy-duty, two-component epoxy tile
grout and adhesive, meeting RG requirements
to DIN EN 13 888 and R2 requirements to DIN EN
12 004, for grouting ceramic tiles in areas
exposed to aggressive waters, chemicals and
acids (please consult resistance table in technical
product information!), natural fats, high
compressive loads and washing-out action. For
same-colour bonding and grouting of glass and
porcelain mosaic or tesserae.
For commercial and industrial facilities,
laboratories, catering kitchens, swimming
pools (thermal baths), balconies and
patios, and in conjunction with floor
heating.

Glass mosaic joints finished with Sopro epoxy grouts.
s
Te

ted to

Extra-high
abraision resistance

DI
N

Brilliantly coloured, cementitious grout for glass mosaic.

48

Reduced water
absorption

EN 1

88

CG2 WA
38

Sopro DF 10
1 – 10 mm
Strong, flexible, rapid-set, cementitious tile
grout, meeting CG2 WA requirements to
DIN EN 13 888, for grouting all types of ceramic,
natural stone and mosaic coverings to produce
brilliantly coloured, lime-film-free finish.
Enhanced protection against mould
formation and microorganisms plus limefilm-free finish ensure brilliantly coloured
joint pattern with lasting appeal, for both
indoor and outdoor applications, and especially
in moisture-exposed areas. Inherent waterbeading effect and Hydrodur® technology create
water- and dirt-repellent joints with antimicrobial
capability. Also suitable for grouting thin tile
coverings (≤ 4 mm). Sopro TF+/TFb high-strength
tile grouts, Sopro FEP plus epoxy tile grout, Sopro
FEP 604 three-component epoxy tile grout or
Sopro Topas DFE designer epoxy tile grout are
recommended for use in swimming pools. Sopro
gold or silver glitter can be added to Sopro DF 10
to achieve special effects and enhance visual
appeal.

Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts
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Product recommendations
Reaction resin tile grouts for areas exposed to acids
EN 120

DI

04

N

DI

N

E N 13 8

EN 120

DI

04

N

88

R2 RG

DI

88

R2 RG
N

Sopro FEP plus
Heavy-duty, two-component epoxy tile
grout and adhesive, meeting RG requirements
to DIN EN 13 888 and R2 requirements to DIN EN
12 004, for grouting ceramic tiles in areas
exposed to aggressive waters, chemicals and
acids (please consult resistance table in technical
product information!), natural fats, high
compressive loads and washing-out action.

E N 13 8

Reaction resin grouting in areas with high chemical and acid exposure, e.g.
battery-charging rooms.

Sopro FEP 604
Heavy-duty, three-component epoxy tile
grout. For grouting ceramic tiles in areas exposed
to aggressive waters, chemicals and acids (please
consult resistance table presented in technical
product information), natural fats, high
compressive loads and washout action. For
balconies and patios, commercial and industrial
facilities, laboratories, catering kitchens and
swimming pools (thermal baths). Particularly
suitable for machine grouting.

Drains and sewers
s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro TFb
3 – 30 mm
Rapid-set, cementitious tile grout, meeting
CG2 WA requirements to DIN EN 13 888, for
man-entry public sewage system structures, e.g.
overflow channels, settlement tank zones
between high/low sewage levels and combined
sewer inverts.
Also suitable for sanitary facilities and animal
housings. High resistance to abrasive loads and
aggressive substances.
For grouting stoneware tiles and half- or thirdround stoneware channels.

Soil water- and sulphate-resistant grout for drains, sewers and animal
housings.

:
onsulting
Project C
7-1 70

70
+49 6 11-1
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Product recommendations
Pervious grouting
Sopro EPF
Pervious,
water-emulsifiable,
twocomponent, solvent-free epoxy resin grout
for grouting natural stone, concrete and clay
segmental pavements in driveways, yards,
forecourts, gardens, footpaths and in normalduty trafficked areas, e.g. pedestrian zones.

Pervious paving grout for production of free-draining pavements outdoors.
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s
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DI

Reduced water
absorption

E N 13 8
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Reduced water
absorption

88

DI
N

Sopro PFM
5 – 30 mm
Rapid-set, trass-bearing, cementitious
paving grout. Particularly suitable for grouting
natural stone and concrete pavers in heavy-duty
areas. The trass content serves to reduce
efflorescence. Ideal for medium- to heavy-duty
road surfaces and pedestrian precincts, gardens,
hard landscaping and areas exposed to steam jet
cleaning, frost and de-icing salts. With high
abrasion resistance.

ted to

Extra-high
abraision resistance

CG2 WA

For further details, see Section 13
"Pavements in public and private
areas"

Sopro Solitär® F20
Ready-to-use, atmospheric oxygen-curing,
synthetic resin-modified, one-component tile and
paving grout, for slurry and broom application,
for light-duty natural stone, cast stone and
ceramic coverings/pavings, and, in particular,
ceramic patio tiles ≥ 2 cm, for bound and
unbound constructions.

ted to

Extra-high
abraision resistance

CG2 WA
N

High-strength, cementitious paving grout, resistant to frost and de-icing
salts, for production of impervious pavements subject to high traffic loads.

t

Excellent
draining
capacity
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Grouting for large-format ceramic tile coverings on patios, also possible
with coverings laid on chippings bed.

Heavy-duty grouting for roads and
pathways
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c ti
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E N 13 8

Sopro BSF 611
5 – 30 mm
Rapid-set, trass-bearing, cementitious
paving grout, particularly suitable for grouting
joints in concrete segmental pavements in
gardens/landscaped areas and in medium- to
heavy-duty vehicular pavements, including
areas exposed to freeze/thaw cycles. Specially
tailored to properties of concrete pavers (e.g. in
respect of strength and temperature behaviour).
Suitable for linear structures, e.g. roads and
drainage channels, for roundabouts and for hard
landscaped areas, e.g. marketplaces.

Tile grouts for water and chemical exposure,
industrial applications and ceramic coverings, paving grouts
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Sopro product systems
for sustainable construction

Tile grout

Sealant

Schematic system composition

Low-emission tile grouts*
***

Sopro DF 10
DGNB:
Top quality level 4,
Line 8**

Sopro FL plus
DGNB:
Top quality level 4,
Line 8**

Sopro Saphir® 5
DGNB:
Top quality level 4,
Line 8**

Sopro TF+
DGNB:
Top quality level 4,
Line 8**

Sopro Brillant®
DGNB:
Top quality level 4,
Line 8**

Low-emission sealants*

Sopro Ceramic
Silicone
DGNB:
Top quality level 4,
Line 12**

Sopro Sanitary
Silicone
DGNB:
Top quality level 4,
Line 12**

Sopro Marble
Silicone
DGNB:
Top quality level 4,
Line 12**

   * For details of all relevant Sopro products, please consult our sustainability brochure.
** Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).
*** Applies for all Sopro DF 10 grout colours except deep blue, signal red and wine red.
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Composite waterproofing with membrane and tile finish

3

Fundamentals
The building regulations of the German federal states require structures and building elements to be designed and
constructed in such a way as to prevent damage or unreasonable nuisance due to water or moisture action.
Provision should therefore be made for suitable waterproofing and damp-proofing measures to protect the building fabric.

ZDB data sheet "Composite waterproofing
systems".
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So-called composite waterproofing systems (membrane plus ceramic finish) have proved themselves in practice over many
decades. These systems have previously been described in various data sheets issued by the ZDB (Federation of the German
Construction Industry), BEB (German Screed and Coverings Association) and the German stonemasons’ association.
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BEB data sheet "Waterproofing products applied
in conjunction with floor coverings" (August
2010).

Stonemasons' association data sheet on composite
waterproofing systems.

Ceramic products (tiles) remain the most robust option as a
surface finish for wet spaces, wellness suites, swimming
pools or food-production facilities.
Yet, ceramic coverings are no substitute for a waterproof
membrane. This is due, among other things, to the fact that
joints in tile finishes are classed as water-permeable.
This can, however, be deemed uncritical given that all the
materials making up the composite waterproofing system
(ceramic tiles, tile grout, tile adhesives and membrane) can
be permanently wet or moist without this in any way
impairing the performance of the overall system.
Note: All grout types are classed as water-permeable and offer no substitute
for the required waterproof membrane.
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DIN 18 534 "Waterproofing for indoor applications"
The new DIN 18 534 entitled "Waterproofing for indoor applications" took effect in July 2017, thereby superseding all parts
of the previous waterproofing standard DIN 18 195.
DIN 18 534 "Waterproofing for indoor applications" comprises the following parts:
Part 1: Requirements and principles for design and execution
Part 2: Waterproofing with waterproofing materials in sheet form
Part 3: Waterproofing with liquid-applied waterproofing materials
Part 4: Waterproofing with mastic asphalt
Part 5:	Waterproofing with waterproofing materials in sheet form in
conjunction with tiles
Part 6: Waterproofing with waterproofing materials in panel-shaped form

Of key importance for the tiling trade is the fact that composite membrane and tile assemblies – through their inclusion in
the new family of standards (DIN 18 534 Part 3) – have achieved the status of an officially standardized waterproofing system.
This will facilitate design and construction in future!
The reworked series of standards relating to building elements requiring waterproofing can be illustrated by a building
section:

DIN 18531

DIN 18532
DIN 18534

DIN 18535

DIN 18533
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Tabular history of classification of areas for waterproofing:
ZDB up to
2004

FBK I
Domestic bathrooms

FBK II
Public amenities, large
shower facilities

DIBt since
2002
ZDB
01/2005

0
Domestic
bathrooms
with bathtub

A01
Walls

A02
Floors

Domestic bathrooms
with floor drain

A1
Walls

A2
Floors

A1
Wall
surfaces

A2
Floor
surfaces

Moderate exposure

FBK III
Balconies/patios

FBK IV
Food-processing
facilities

Swimming pools
Underwater
applications

C

B

B0
Outdoor areas
exposed to water
without hydrostatic
pressure

C
High exposure with
chemical attack

B
Underwater areas
(hydrostatic pressure)

B0
Moderate exposure
to water without
hydrostatic pressure,
outdoors

C
High exposure to
water without hydrostatic pressure with
additional chemical
action, indoors

B
High exposure to
permanent internal
water pressure,
indoors and
outdoors

High exposure

ZDB
01/2010
BEB
08/2010
ZDB
08/2012

A0
Moderate exposure to water
without hydrostatic pressure,
indoors
e.g. domestic bathrooms, floor
surfaces with floor drains

A
High exposure to water
without hydrostatic
pressure, indoors

Waterproofing
products
ZDB 08/2012

Sopro FDF
FDF 525/FDF 527

Sopro FDF (walls)
FDF 525
FDF 527

Sopro DSF
523 (1-comp.)
623 (1-comp. rapid-set)
423 (2-comp.)
Sopro TDS 823

Sopro DSF
523 (1-comp.)
623 (1-comp.
rapid-set)
423 (2-comp.)
Sopro TDS 823

Sopro DSF
523 (1-comp.)
623 (1-comp.
rapid-set)
423 (2-comp.)
Sopro TDS 823

Sopro PU-FD
570 (walls)
571 (floors)

Sopro PU-FD
570 (walls)
571 (floors)

Sopro PU-FD
570 (walls)
571 (floors)

Sopro AEB 640
Sopro AEB plus 639

Sopro AEB 640
Sopro AEB plus 639

Sopro AEB plus 639

BEB*
08/2010

Sopro DSF
523 (1-comp.)
623 (1-comp.
rapid-set)
423 (2-comp.)
Sopro TDS 823
Sopro PU-FD
570 (walls)
571 (floors)

Sopro PU-FD
570 (walls)
571 (floors)

The former "FBK" moisture exposure classes can be allocated to the new standards as follows:
A0
DIN 18 534
"Waterproofing for indoor applications"
July 2017

✔

A

B0

✔

B

✔

DIN 18 535
"Waterproofing of tanks and pools"
July 2017
DIN 18 531
"Waterproofing of non-utilized and
utilized roofs"**
July 2017

C

✔

✔

* First mention of waterproofing materials in sheet and panel form.
** Balconies
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DIN 18 354 – Waterproofing for indoor applications
With the appearance of DIN 18 534 in July 2017, the composite membrane and tile assemblies, which had already been part
of standard tiling practice, achieved the status of officially standardized waterproofing systems.
Liquid-applied waterproofing materials to DIN 18 534-3:
a. Polymer dispersions (DM)
b. Crack-bridging mineral sealing slurries (CM)
c. Reaction resins (RM)

Coat thicknesses:
The liquid membrane materials must be applied in at least
two coats.
During the waterproofing works, a predetermined minimum
dry coat thickness (dmin) must be achieved.
This minimum dry coat thickness (dmin) must be verifiable
by on-site coat thickness measurements on the cured
membrane.
To ensure that the minimum dry coat thickness (dmin) is
achieved, the calculations for the membrane are based on
the nominal dry coat thickness (ds).
Explanation:
To achieve the nominal dry coat thickness, a coat thickness
supplement (dz) must be added to the minimum dry coat
thickness (dmin). This supplement is given as the allowance
for application-related fluctuations (dv) plus the required
levelling of the substrate (du).

The membrane coat thickness is decisive for its quality.

dz = du + dv
In the absence of any consumption/coverage details provided
by the manufacturer, a minimum thickness supplement
equal to 25 % of the minimum dry coat thickness (dmin) must
be applied.
Definition:
Nominal dry coat thickness (ds) = minimum dry coat thickness (dmin) + coat thickness supplement (dz) in wet condition*.
Coat thicknesses:

Freshly applied, wet waterproofing
material with thickness supplement

After drying

Dried waterproofing material

dmin

* A minimum coat thickness supplement of 25 % must be applied. dz = levelling of substrate (du) + allowance for application-related fluctuations (dv)
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Minimum dry coat thickness (dmin) for liquid-applied waterproofing materials
• Polymer dispersion* (DM) ≥ 0.5 mm
• Crack-bridging mineral sealing slurry (CM) ≥ 2.0 mm
• Reaction resin (RM) ≥ 1.0 mm
* Individual polymer dispersion coats to be applied in different colours during waterproofing operations.

Testing for minimum dry coat thickness:
•	
Polymer dispersions must be applied in two different
colours. An additional check is performed on basis of
material consumption!*
•	Monitoring of applied quantity per m3 plus check on wet
coat thickness during application.
•	Control specimen for check on coat thickness.
•	
Documentation of checks required from class W-3
upwards.
•	Five measurements must be performed for areas up to
20 m2 and ten for areas up to 100 m2. Measurement
points must be evenly distributed over the relevant area.
Measurement points must be resealed after test.
Coat thickness of extracted sample determined using calliper rule.

Measurement point already sanded.

Measurement point repaired with overlapping application of membrane
material.

* Sopro Bauchemie offers two colours for on-site operations. Also available
as of now is a colour additive for blending with the material on site to
produce a further colour.
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DIN 18 534-5 – Waterproofing with waterproofing materials in sheet form in conjunction
with tiles
Another now-established composite waterproofing solution alongside the liquid-applied membranes involves the use of
waterproofing materials in sheet form. This is now covered by Part 5 of the new DIN 18 534.

Waterproofing of bathroom using composite system with sheet product
(Sopro AEB 640 waterproofing and separating membrane).

Note:
The applications for which sheet membranes are
suitable under the new standard are limited to water
action classes W0-I to W2-I.
The manufacturer should be consulted where the
relevant application involves higher water action classes
and high mechanical action on the membrane.
The use of sheet membranes for W3-I applications is
subject to project-specific agreement with the client as
a special construction.

Fully waterproofed bathroom – laps between Sopro AEB 640 sheets,
watertightly sealed with Sopro RMK 818 Racofix® universal adhesive, are
clearly visible.

Fibres providing good mechanical interlock for (flexible)
tile adhesive used to fix waterproof sheet membrane.

Under the above standard, the waterproof sheet membranes
for use in conjunction with tiles must be officially approved
and have a European technical approval under ETAG 022
or a national test certificate (abP).

0.2 mm

Note:
In Germany, the effective waterproofing layer (membrane)
of the sheet material must have a minimum thickness of
0.2 mm.
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Tile

Tile adhesive

Effective waterproofing layer
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Seams:

Product recommendation

A suitable product must be specified for reliable bonding
and watertight sealing at seams, joints and overlaps.

min. 50 mm

Sopro RMK 818
Racofix® universal
adhesive

Sopro MKS 819
Racofix® universal
adhesive S

Sopro TDS 823
two-component
turbo sealing slurry

Sopro FDK 415
fixing and waterproofing
adhesive*

* Sopro FDK 415 combines functions of bonding and watertight sealing
at seams in a single product.

Testing of seams:

Using a special hook.

Alternatively, using vacuum pump. Test template is put in position. Achievement of negative pressure
(vacuum) indicates that joint is properly sealed. Otherwise there is a leak.
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DIN 18 534-5 – Waterproofing with waterproofing materials in sheet form in conjunction
with tiles
As yet, under DIN 18 534, waterproofing materials in sheet form are only approved for water action classes W0 to W2-I.
One key reason why their unlimited use is not permitted for water action class W3-I is the somewhat lower tensile adhesion
strengths typically exhibited by the existing waterproofing systems of this kind.
Particularly in industrial facilities (e.g. breweries or catering kitchens), the very high water exposure is likely to be compounded
by high mechanical loads (e.g. from lift stackers, forklifts or crockery trolleys). To meet these requirements, waterproof sheet
membranes with higher tensile adhesion strengths are therefore needed.

Sopro AEB 1160 HD membrane
Thanks to its innovative surface texture, the new Sopro AEB
1160 HD membrane is able to meet these stringent
demands in terms of tensile adhesion strength. Its use in
conjunction with cementitious and reaction resin thin-bed
adhesives allows values of 1 – 2 N/mm2 to be achieved.
Moreover, the sheet surface texture – which is designed
without a nonwoven facing – prevents the capillary water
migration typical of nonwovens. This simplifies the formation
of joints and overlaps.
Although use of the Sopro AEB 1160 HD membrane for
W3-I applications is still subject to project-specific agreement
with the client as a special construction, it already meets
DIN 18 534 requirements in terms of mechanical and
chemical loads.

Sheet bonded with Sopro VF HF 420 VarioFlex®
high-strength flexible tile adhesive.
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Assembly can accommodate high mechanical loads in terms of compression
and shear.

Sealing tape and fittings can be bonded with
Sopro FDK 415 fixing and waterproofing
adhesive.

Tiles installed with Sopro MEG 666 megaFlex S2
turbo highly flexible tile adhesive or Sopro
DBE 500 epoxy tile adhesive.
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DIN 18 534-6 – Waterproofing with waterproofing materials in panel-shaped form in
conjunction with tiles
Experience with panel-type waterproofings has been gathered over many years through shower floor applications and the
use of prefabricated shower boards. Either the surface of these products is factory-waterproofed or the rigid foam core is
inherently watertight.
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Note:
Panel type waterproofing materials perform only a
waterproofing function and do not act as self-supporting
building elements. Their use is limited to water action
classes W0-I to W2-I. If the rigid foam core serves as the
waterproof barrier, then a minimum panel thickness of
10 mm is required for W0-I to W1-I, and 25 mm for
W2-I applications.

System I

System II

System adhesive
for waterproof
bonding at joints
Watertight rigid foam

Rigid foam board with surface-applied waterproof layer. Sealing tape is
required at joints.

Rigid foam core is inherently watertight. Waterproof bonding of panel
edges with system adhesive is required during installation.
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Suitable waterproofing products
1. Liquid-applied waterproof membranes:
Polymer dispersions

Reaction resins = PU and epoxy resins

Sopro PU-FD 570 (walls)
Sopro PU-FD 571 (floors)

Sopro FDF-KM 027
contrast agent

Sopro FDF

Sopro FDF
Solvent-free, one-component liquid polymer waterproof
coating. Ready-to-use and suitable for composite
waterproofing in conjunction with tile finish. Sopro FDF is a
proven solution particularly for level, untextured substrates,
such as gypsum plasterboard, gypsum fibreboard etc. The
material meets crack-bridging requirements to ZDB data
sheet. For indoor use, e.g. in domestic and commercial
showers/bathrooms.
Available in two colours.
In future, a pigment syringe will be available to allow the
colour to be changed on site.

Polymer/cement mortar composites =
flexible mineral sealing slurry

Sopro DSF 523/623

Sopro TDS 823

Sopro DSF 423

Sopro DSF/Sopro TDS 823
Hydraulically setting, one-component or two-component
sealing slurry for flexible waterproof/damp-proof
membranes. The material is crack-bridging and displays
strong adhesion to substrate. It is ideal for composite
waterproofing applications below tiling on balconies and
patios, in commercial/industrial spaces exposed to moisture,
for internal coating of process water tanks and much more.
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Sopro PU-FD
White-pigmented, two-component polyurethane liquid
resin. When fully cured, the material is resistant to water,
sea water, wastewater/sewage, aqueous acids, alkaline
solutions, salt solutions, chlorinated, lime and thermal
water. Used as crack-bridging membrane in composite
waterproofing systems below heavy-duty indoor and
outdoor tile coverings, e.g. in swimming pools, catering
kitchens, commercial and industrial facilities.
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Suitable waterproofing products
2. Waterproof sheet membranes:

Sopro AEB 640

Sopro AEB plus 639

Thin-sheet, crack-bridging waterproofing and separating
membrane, faced either side with special nonwoven fabric.
Nonwoven fabric ensures strong bond between
waterproofing/separating membrane and cementitious tile
adhesive. It is ideal for trouble-free, flexible waterproofing
of wall and floor surfaces below natural stone and ceramic
tiling in bathrooms, showers and wet spaces. Laps and
joints are bonded and watertightly sealed using Sopro RMK
818 Racofix® universal adhesive, Sopro MKS 819 Racofix®
universal adhesive or Sopro TDS 823 two-component turbo
sealing slurry. Particularly suitable for fast-track waterproofing
on tightly scheduled construction schemes.

Flexible, crack-bridging, stress-relieving waterproof
membrane and separating layer. Special nonwoven coating
on either side ensures strong bond between membrane and
cementitious tile adhesive. Particularly suitable for use as
reliable, flexible waterproof membrane and stress-relieving
separating layer outdoors on balconies and patios below
natural stone coverings and ceramic tiling. Special sheet
ensures better stress equalization in response to abrupt
temperature changes. Joints are bonded and watertightly
sealed using Sopro RMK 818 Racofix® universal adhesive or
Sopro TDS 823 two-component turbo sealing slurry. Use of
Sopro AEB plus 639 allows installation of natural stone and
ceramic coverings without long waiting times.

Note:
As a rule, the membrane materials may be applied to all
normal substrates that are suitable for tiling! They
exhibit outstanding adhesive properties by virtue of
their material composition.
Care should be taken at the design stage to ensure that
water-sensitive substrate materials (e.g. gypsum-bearing
materials) are not incorporated in areas with high
moisture exposure.
Substrate materials suitable for the individual exposure
classes are indicated in the following sections and will,
in future, be covered by DIN 18 534.
Particular care is required, in all cases, in the design and
construction of waterproofings.
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DIN 18 534 "Waterproofing for indoor applications"
Water action, W: The potential water action on all surfaces of a space (wall – floor) must be assessed and specified by the
designer. The breakdown of the new water action classes is as follows:
• W = Water action class
• 0 - 3 = Rating (low, moderate, high, very high)
• I
= Indoor
W0-I

Low

• Wall areas in bathrooms outside shower area or in kitchens, e.g. behind washbasin
• Floor areas without floor drain, e.g. in utility rooms, guest toilets, kitchens

Examples

W1-I

Moderate

High

Examples

66

Areas exposed to frequent action of process/domestic water, with temporarily higher loads due to water
accumulation, especially on floor

• Wall areas of showers in sports/commercial facilities
• Floor areas with drains and/or channels
• Floor areas in spaces with walk-in showers
• Floor areas in sports/commercial facilities

Examples

W3-I

Areas exposed to infrequent action of process/domestic water, without higher loads due to water accumulation

• Bathroom wall areas above bathtubs and in showers
• Bathroom floor areas with/without drain, without more intense water action from shower area
• Floor areas in domestic spaces with drain (e.g. place for washing machine)

Examples

W2-I

Areas exposed to infrequent splashing

Very high

Areas exposed to very frequent or long-lasting action of splash, process or domestic water, and/or water
from intensive cleaning operations, with high loads due to water accumulation

• Showers in sports/commercial facilities
• Poolside areas and wellness suites in swimming pools
• Areas in commercial facilities (commercial kitchens, washing spaces, food-processing spaces)
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Classification of areas for waterproofing by water action class
1)
I

1-

W

W

1-

I

W

0-

I

W1-I

Domestic bathroom with bathtub.

Given that the protection against splashing cannot prevent water from
spilling onto the floor, this must be allocated to water action class W1-I.

2)

W

W

0-

0-

I
W

I
W

1-

1-

I
I

1-

W

W

1-

I

I
I

1-

W1-I

W

W

1-

I

W2-I

Domestic bathroom with bathtub and shower tray.

Domestic bathroom with bathtub and shower tray with shower enclosure.

Note:
Despite the shower enclosure, it is not permissible to dispense with a waterproof membrane for the floor!
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3)

W

W

0-

0-

I
W

I
W

1-

1-

I
I

1-

W

W

I

1-

1-

I

W2-I

I

W

W

1-

I

W1-I
W2-I

W2-I

Domestic bathroom with bathtub and walk-in shower.

Domestic bathroom with bathtub and walk-in shower with shower
enclosure.

Note:
If walk-in showers are fitted with "effective protection against splash water" (for which a shower curtain is inadequate),
it is possible to allocate the remaining floor area to water action class W1-I.

4)

W

0-

I
W

1-

I
I

1-

W

W

1-

I

W1-I

Domestic bathroom with bathtub and shower tray with shower enclosure:
floor drain in room.
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5)

W

I

3-

3-

W

I

W3-I

W

3-

I

3-

W

I

h

W3-I
Swimming pool
DIN 18535

Shower facility and swimming pool area
h = height of wall area for waterproofing, to be specified by designer.

6)

I

3-

W

W

3-

I

W3-I
Commercial catering kitchen.

Note:
In food-processing facilities or catering kitchens, allowance must be made for additional action! This mainly constitutes
chemical loads in the form of acids and alkaline solutions as well as mechanical action from use. The design must also
take account of any possible thermal action.
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Water action classes illustrated by finished projects:

W0-I

W1-I
W0-I

W1-I
Bathroom with shower tray.

Kitchen.

W1-I

W1

-I

W2-I and
W1-I

W2-I
Bathroom with shower enclosure.

W2-I

W2-I
Bathroom with glass pane for splash protection.

W3-I

W1-I

Bathroom with floor drain by bathtub.
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W3-I
Shower facility.
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DIN 18535
W3-I

W3-I

With additional chemical action
Catering kitchen.

Swimming pool/poolside area.

The water action classes must be specified by the designer in function of the projected loads and exposure. The specified
water action class will then dictate the permissible substrate and waterproofing materials!
The same type of space (with regard to use) may be allocated to different water action classes on different projects.
Example: The guest toilet in a domestic environment is typically classed between W0-I and W1-I. However, a toilet in a
stadium, for example, will be classed at least between W2-I and W3-I.

W2-I/W3-I
W0-I to W1-I

Guest toilets in residential facilities can be classed between W0-I and W1-I.

Toilet facilities in a ski hut or stadium, on the other hand, must be classed
between W2-I and W3-I due to the extremely high loads.
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Specifications regarding areas for waterproofing:
• If only the floor area requires waterproofing (e.g. W1-I/
W2-I), then the membrane must be carried up adjoining
vertical elements to a minimum height of 5 cm (to be
subsequently covered over by the bonded skirting).

≥ 20 cm

I

1-

W

W

• The membrane must be carried at least 20 cm above the
highest draw-off point.

1-

I

• W1-I floor areas require waterproofing!
≥ 5 cm
≥ 5 cm

W

0-

I

• W1-I wall areas require waterproofing where moisturesensitive substrates are present or where water can reach
other areas via non-moisture-sensitive substrates.
• W0-I areas do not require waterproofing provided waterrepellent finishes are specified.

W1-I

• If necessary, the waterproofing systems must be able to
withstand water accumulation up to a maximum height
of 10 cm.

Substrates
Moisture-sensitive substrates, e.g. gypsum plasters, gypsum-bearing drylining materials, calcium sulphate screeds, are
permissible in conjunction with water action classes W0-I and W1-I.
Moisture-sensitive substrates are not permissible in conjunction with water action classes W2-I and W3-I. In other words,
cementitious substrates, e.g. concrete, cement render or cement screeds, are generally required here.

-I

W1

W1

-I

W2-I

Cement screed

-I

W1-I

W2-I

Cement screed

Bathroom without effective protection against splash water in barrier-free
shower area.
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W1

Calcium sulphate screed

W2-I

Cement screed

Bathroom with effective protection against splash water in barrier-free
shower area.
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Substrates

W1-I

Calcium sulphate screed

-I

W1

W1

-I

Bathroom with floor drain, not within shower area.

Falls
The levels of the floor construction that carry water (membrane and finished floor surface) should be provided with adequate
falls to ensure that water runs off properly.

Falls in shower.

Falls in catering kitchens complicate daily
operations.

Water removal by rubber squeegee.

Exceptions are permissible where alternative provision is made for the removal of water. (This is often relevant in the context
of food-processing facilities, e.g. catering kitchens, where the built-in falls frequently obstruct production processes.)
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Thresholds
Designers must take suitable measures to prevent any water that spills on floor surfaces from entering non-waterproofed
areas via doors or other entrances.
This is particularly important in bathrooms with (walk-in) shower areas that are finished flush with the rest of the bathroom
flooring. At the very least, a 1 cm high threshold must be provided at the doorway to prevent the unobstructed escape of
water into other spaces.

Shower area

Bathroom floor

Doorway
1 cm

An inevitable concomitant of barrier-free design is that water too can spread freely over surfaces. A typical feature of older
tiled showers was the use of special tiles to create a 1 cm difference in levels at the shower perimeter – which shows that
the requirement for a 1 cm difference in levels is nothing new. Ultimately, in this regard, designers have a certain degree of
freedom in developing a suitable solution.

Shower area with specially shaped perimeter tiles to provide a 1 cm
difference in levels.
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Close-up showing inclination of special tiles.
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Threshold examples

Doorway with threshold strip (Schlüter).

Covering with natural stone threshold.

Threshold strip.

Natural stone threshold.

Threshold formed by strip section and mosaic tiles.

Threshold formed with mosaic.
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Thresholds
Threshold examples

Areas with higher exposure (water action class W3-I), e.g. in
catering kitchens and food-processing facilities, or subject
to intensive cleaning regimes, require the incorporation of
channels directly in front of the doorway.

Channel
Dry space

Waterproof membrane
W3-I area

Channel incorporated at doorway.

Channel at entrance point.

76

Slot channel incorporated in front of doorway in catering kitchen.
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Crack formation in substrate
The formation of cracks in elements forming the membrane substrate cannot be completely prevented. Any cracks
discovered prior to installing the membrane should be properly repaired.
If further cracking or changes in crack width are anticipated, then a waterproofing system must be specified that is able to
accommodate such changes without failure.
Crack classes for typical membrane substrates
Crack class

Maximum change in crack width

Substrates

R1-I

Up to approx. 0.2 mm

Reinforced concrete, masonry, screed, plaster/render, structurally continuous and sealed joints in gypsum board/gypsum fibreboard linings

R2-I

Up to approx. 0.5 mm

Joints in large-format blockwork masonry, structurally continuous joints in
panel claddings/linings

R3-I

Up to approx. 1.0 mm, plus offset beWall base joints
tween crack faces up to approx. 0.5 mm

Composite waterproofing membranes (whether liquid-applied or in sheet form) may only be used on substrates of crack
class R1-I.
Allocation of waterproofing materials to water action classes
Waterproofing product

Approved water action class

Polymer dispersions (to be applied in two colours)

W0-I Walls and floors
W1-I Walls and floors
W2-I Wall areas only

Crack-bridging mineral sealing slurries

W0-I
W1-I
W2-I
W3-I

Reaction resins

W0-I
W1-I
W2-I
W3-I with additional action (chemical, mechanical, technical action)

Waterproofing materials in sheet form in conjunction
with tiles (areas without high mechanical action)

W0-I
W1-I
W2-I

Waterproofing materials in panel-shaped form in
conjunction with tiles

W0-I
W1-I
W2-I

Note:
Liquid-, sheet- and panel-type waterproofing materials must be applied as part of a fully co-ordinated system solution
in conjunction with the ancillary sealing tapes, fittings, collars etc.
Sealing tapes and preformed angles must be lapped by at least 50 mm at their ends and bonded with a waterproof
material (e.g. Sopro RMK 818 Racofix® universal adhesive or Sopro TDS 823 two-component turbo sealing slurry).
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Composite waterproofing with membrane and tile finish

Fundamentals
All membrane substrates (renders etc.) must be air-dry and meet various criteria. Floating or unbonded screeds for
subsequent tiling are subject to the following residual moisture requirements:
• Cementitious screeds ≤ 2.0 %
• Calcium sulphate screeds ≤ 0.5 %, in conjunction with heating systems ≤ 0.3 %
These values should be determined using a (standard) CM tester and documented.
Any incorporated floor heating systems should normally undergo the commissioning procedure to DIN 4725 "Hot-water
floor heating systems", with a record taken of the results prior to waterproofing and flooring installation.
In addition, the "Building trades co-ordination committee procedures for heated floor constructions" and the ZDB
(Federation of the German Construction Industry) data sheet "Ceramic tiling, natural and cast stone coverings to
calcium sulphate and cementitious screeds" must be observed (see Section 7 "Screeds and floor constructions").

The substrate levels required for installation of the wall or floor covering must be achieved prior to waterproofing, i.e.
the relevant wall and floor surfaces must be provided with all necessary levelling and filler coats, falls etc. (see Section
11 "Levelling of substrates") necessary for the thin-bed laying of tiles after waterproofing.

Failures resulting from past installation of sheet membranes in conjunction with screeds

Saturation of screed due to lack of waterproof barrier – a hygiene hazard
e.g. in catering kitchens.

Dirt accumulation in screed.

Calcareous deposits at gutters and drips resulting from unprotected screed.

Soluble lime constituents leached from mortar matrix, l
eading to efflorescence.

78

3

Composite waterproofing with membrane and tile finish

Fundamentals
Tile covering and grouting

Grout

Ceramic tiles have, for many centuries, been an established
choice in the design of wall and floor finishes for domestic
environments.
As robust and inert materials – capable of withstanding the
action of water at different temperatures, mixed with acids,
alkaline solutions and a host of other aggressive media –
they represent an indispensable solution, particularly in wet
spaces.

Tile
Thin-bed adhesive
Waterproof membrane

Composite waterproofing system with membrane and tile finish.

In tandem with tile grouts, they form a compact, continuous
surface. At the same time, the ceramic products in
conjunction with their grouted joints are still no substitute
for a waterproof membrane given that grouts are not
classed as waterproof. Consequently, tile coverings must
always be regarded as water-permeable.
The incorporated waterproof membranes, applied to the
surface of the screed, for example, form an integral system
with the overlying thin-bed tile covering.
Tiles laid on waterproof membrane with system-compatible thin-bed
adhesive.

Movement joints/sealing tape –
Protection of membrane during
maintenance of movement joints
A system-compatible sealing tape is incorporated in the
membranes at movement joints.

Incorporation of sealing tape at movementjoints, fixed in place with Sopro TDS 823 two-component turbo sealing slurry.
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Composite waterproofing with membrane and tile finish

Fundamentals
Application of sealing tape
During subsequent installation of the tile covering, these joints are not rigidly grouted, but normally sealed with a silicone
product. Being vulnerable to debonding and failure due to structural movement and wear, silicone joints require periodic
replacement. To prevent damage to the underlying sealing tape layer during replacement of the old silicone joint, it is
possible to insert strips of stainless-steel fabric to guard against cutting or piercing. These protective strips are built into the
construction at the appropriate positions during the tiling operations.

Sopro SB 113 cut protection tape can be cut to length as required for
particular application.

Sealing tape and protective strip (Sopro SB 113 cut protection tape) to
prevent damage to tape when replacing silicone joints.

Cut protection tape incorporated during tile laying.

Cut protection tape is easy to form into required shape.
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Definition W1-I
Directly and indirectly exposed surfaces
in spaces which do not come into
contact with process, domestic or
cleaning water very frequently, e.g. in
household bathrooms.
In areas of moderate exposure,
incorporation of a waterproof
membrane is required behind tile
coverings and below bathtubs or
shower trays – particularly where
moisture-sensitive substrates are
present. The structure must be
protected against moisture penetration.

P
1
4

2

5

-I
W1

F
6

7

3

Suitable
substrates

D
E

W1-I, possibly W2-I

• Concrete, lightweight/aerated
concrete
• Cement screed/mastic asphalt
screed
• Masonry (calcium-silicate)

1

• Calcium sulphate screed

2

*

• Paperless gypsum panels (walls)
*

• Cement and lime/cement render

3
4

• Gypsum plaster*

5

• Strong existing tile covering

6

Sopro GD 749 primer
Two-coat waterproof membrane
Sopro DB 438 sealing tape
Sopro DMW 090 sealing collar
for walls
Flexible thin-bed adhesive
Cementitious tile grout

Elastic joint sealant
D Insulation
E Screed
F Tile
P Plaster/render
PE Circular-section PE back-up strip
U Concrete substrate
7

• Cementitious drylining
• Extruded polystyrene (XPS)

6

• Gypsum plasterboard*

Unsuitable
substrates

2

F

5

1

E

P
7

• Wood-based products
Exception: see Section 5.

PE
3

Note:
System designs also exist to enable
waterproofing and tile installation
on timber substrates.

D
U
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
The installation of waterproof membranes below bathtubs and shower trays
is a perennial source of debate on building sites due to the difficulty, in some
cases, of co-ordinating the works of the various trades in order to meet this
requirement. This demand is already formulated in the BEB (German Screed
and Coverings Association) data sheet "Waterproofing products applied in
conjunction with floor coverings", August 2010:
"The application of a sealant between the bathtub/shower tray and the
wall does not constitute a waterproof barrier."
"The screed and waterproof membrane shall be installed prior to the
bathtub or shower tray and carried below this element."
DIN 18 534
Areas below and behind bathtubs and shower trays shall be protected
against water action!
Solution 1:	Connection of bathtub/shower tray edge to
membrane, e.g. with bathtub sealing tape.
Solution 2:	Continuation of membrane below and behind
bathtub/shower tray.

BEB data sheet "Waterproofing products applied in
conjunction with floor coverings" (August 2010).

Guideline solutions:
1

The load-spreading layer is installed over the entire space. The bathtub
or shower tray is subsequently mounted on the waterproofed screed
surface.
Sopro GD 749 primer
Two-coat waterproof membrane
3 Sopro DB 438 sealing tape
4 Sealing collar
5 Flexible thin-bed adhesive
6 Cementitious tile grout
7 Elastic joint sealant
D Insulation
E Screed
F Tile
PE Circular-section PE back-up strip
U Concrete substrate
1
2

7
PE
2

3

1

E

F
5

6

4

D

U

Rubber-sleeved collar for DN 50-DN70 waste
pipe penetration (Dallmer system).
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Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray

Provision of sinking in floor for shower tray is not feasible due to slab
construction. In this situation, membrane (e.g. Sopro DSF 423 twocomponent flexible sealing slurry) can be simply applied to waterproof wall
and floor surfaces.

Shower base unit (Kaldewei system) positioned in corner on waterproofed
substrate.

Sopro AEB 130 wall collar is used to provide reliable seal around shower
tray waste pipes.

Sopro AEB 130 wall collar is embedded in liquid-applied waterproof
membrane. Rubber lip seal fits tightly to outer wall of pipe.

Sopro AEB wall collars are available for a wide range of pipe diameters.

Pipes serving heat emitters, e.g. carried through floors, can also be reliably
integrated in floor membrane with Sopro AEB 131 collar.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
22

The installation of waterproof membranes is often complicated by sinkings formed in the screed to receive the base of
bathtubs or shower trays. These sinkings may be provided due to spatial constraints or as a means of lowering the top
edge of the bathtub/shower tray.
Highly effective, easy-to-install solutions can be achieved
through the use of liquid-applied waterproof membranes
in conjunction with the waterproof sheet membranes
approved under DIN 18 534 Part 5.

DIN 18 534
If the installation of a waterproof membrane is planned
below/behind bathtubs and shower trays, then only the
pipes serving the relevant bathtubs/trays may be carried
through this space. The penetrations for these pipes
must be designed such as to ensure reliable connection
of the membrane.

Waterproofing works obstructed by supply pipe runs in sinkings. Under DIN
18 534, this must be avoided in future.

Waterproof sheet membranes
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Sopro AEB 640

Sopro AEB 640:
Thin-sheet, crack-bridging waterproofing and separating membrane, faced either side with
special nonwoven fabric. Nonwoven fabric ensures strong bond between waterproofing/separating membrane and cementitious tile adhesive. Ideal for trouble-free, flexible waterproofing of
wall and floor surfaces below natural stone and ceramic tiling in bathrooms, showers and wet
spaces. Laps and joints are bonded and watertightly sealed using Sopro RMK 818 Racofix® universal adhesive, Sopro MKS 819 Racofix® universal adhesive or Sopro TDS 823 two-component
turbo sealing slurry. Particularly suitable for fast-track waterproofing on tightly scheduled construction schemes.

Sopro AEB plus 639

Sopro AEB plus 639:
Flexible, crack-bridging, stress-relieving waterproof membrane and separating layer. Special
nonwoven coating on either side ensures strong bond between membrane and cementitious tile
adhesive. Particularly suitable for use as reliable, flexible waterproof membrane and stress-relieving separating layer outdoors on balconies and patios below natural stone coverings and ceramic tiling. Special sheet ensures better stress equalization in response to abrupt temperature
changes. Joints are bonded and watertightly sealed using Sopro RMK 818 Racofix® universal
adhesive, Sopro MKS 819 Racofix® universal adhesive or Sopro TDS 823 two-component turbo
sealing slurry. Use of Sopro AEB plus 639 allows installation of natural stone and ceramic coverings without long waiting times.

Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Liquid-applied waterproof membranes used in conjunction
with waterproof sheet membranes
1
2
4
5
PE

3

U

Waterproof (trowel-applied) membrane combinable with Sopro AEB 640 waterproofing and separating membrane at service runs (pipes etc.).
1
2
3

Sopro GD 749 primer
Two-coat waterproof membrane
Sopro AEB 640 waterproofing
and separating membrane

Sopro AEB 640

Flexible thin-bed adhesive
5 Elastic joint sealant
PE Circular-section PE back-up strip
U Concrete substrate
4

Strips of Sopro AEB 640 worked into membrane for added
protection at pipe and other service runs. The ends of the
strips are fully embedded in and overcoated by the liquid
membrane.
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Waterproof sheet membranes
Waterproof sheet membranes are commonly encountered on construction sites and also offer an ideal solution for
waterproofing below bathtubs and shower trays.

Detail:
Sopro GD 749 primer
2 Two-coat waterproof membrane
3 Flexible thin-bed adhesive
4 Sopro AEB 640 waterproofing
and separating membrane
5 Elastic joint sealant
6 Sopro AEB 644 wall collar
AF Waste pipe
PE Circular-section PE back-up strip
1

1
2
3
5
PE

4
6

AF

Sopro AEB 642
(internal angle)

Sopro AEB 640
Sopro AEB 643
(external angle)
Waterproofed surface as base for shower tray.

Sopro AEB 644 (wall collar)
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Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Waterproof sheet membranes
Detail:
With intermediate drainage level
1
2
3
4
PE

ES
Drain pan for intermediate drainage at one level
of waterproofing system in industrial facility.

Sopro GD 749 primer
2 Two-coat waterproof membrane
3 Flexible thin-bed adhesive
4 Elastic joint sealant
PE Circular-section PE back-up strip
ES Drain pan (ACO system with trap)
1

Drain pan for intermediate drainage below bathtub.

Waterproofing of bathtub base area with intermediate drainage level

1 Spread Sopro FDK 415 fixing and waterproofing adhesive over
screed and flange of drainage component.

2 Lay Sopro AEB 640 sheet membrane in freshly applied adhesive.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray

3 Pressing down firmly, work Sopro AEB 640 sheet membrane into
Sopro FDK 415 adhesive.

4 Incorporate fittings (angles and tape) with adhesive.

5 Carefully embed and seal at penetration (intermediate drainage).

6 Fit upper part of intermediate drainage component.

7 Normal discharge of bathtub wastewater via intermediate drainage
component. Any water that may run onto membrane due to
leakage will also drain off.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Where circumstances on site are such as to prevent the installation of a waterproof membrane below a bathtub or shower
tray, the use of a bathtub sealing tape is also possible under DIN 18 534. This can be installed in conjunction with
liquid-applied waterproof membranes (Sopro FDF flexible sealing compound, Sopro DSF flexible sealing slurries etc.).
Sopro boasts many years' experience in the use of self-adhesive sealing tape for the connection of bathtub/tray edges
to waterproof membranes. In an official test performed over ten years ago, this solution was successfully subjected to
1,500 hot/cold water cycles.

Solution for membrane junction with bathtub edge
1
2
F
PE
3
W
4

Sopro FDB 524 flexible sealing tape.
1
2
3

Waterproof membrane (Sopro FDF or Sopro DSF 523)
Sopro‘s No.1 flexible tile adhesive
Sopro Sanitary Silicone sealant

4
F
PE
W

Sopro FDB 524 flexible (self-adhesive) sealing tape
Tile
Circular-section PE back-up strip
Bathtub

In response to the new waterproofing standards, the
steadily growing demands on site practice and the various
bathtub/shower tray installation options, the original sealing
tape solution was further refined. The Sopro bath/shower
sealing system comprises three components – sealing
tape, internal angle seal and multi-angle seal – which can
cater for virtually all on-site configurations.
Sopro's Technical Service team will be glad to provide
support in this connection.
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Installation options for bathtubs and shower trays, waterproofed with Sopro bath/shower
sealing system

Bathtub installation.

Shower tray installed flush with bathroom floor.

Shower tray raised above tile covering.

Installation of Sopro bath/shower sealing system

1 Clean bathtub edge to remove any adhesion-impairing substances.

2 Fix self-adhesive Sopro WDE 812 bath/shower angle seal, which
adapts to bathtub radius at bottom while forming 90° angle at wall
connection.

3 Fix self-adhesive Sopro WDB 811 bath/shower sealing tape with
min. 50 mm overlap over angle fitting.

4 Press down tape firmly onto bathtub edge with roller or spatula.

90

Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray

5 Once tape and fittings are in place, fix self-adhesive Sopro WDS 814
bath/shower soundproofing tape.

6 Prepared bathtub, ready for installation.

7 Bond tape to wall with liquid-applied waterproof membrane (Sopro
FDF or Sopro DSF).

8 Watertightly bond fittings at joints and overlaps, e.g. with Sopro
RMK 818 Racofix® universal adhesive.

9 Bathtub waterproofed with Sopro bath/shower sealing system. Tape
can now be overcoated with wall membrane.
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray*
Detail solutions using Sopro bath/shower sealing system

1 Sopro WDM 813 bath/shower multi-angle seal used to connect
bathtub to ledge.

2 Sopro WDM 813 bath/shower multi-angle seal and Sopro AEB
angle to connect raised shower tray to aligned wall section.

3 Sopro WDM 813 bath/shower multi-angle seal used to connect
shower tray to wall angle in niche.

4 Two interlocking WDM 813 bath/shower multi-angle seals used to
install shower tray flush with tile covering at wall angle.

*D
 epending on nature of wet space, water action class W2-I may also apply.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
Formation of waterproof junction between wall and bathtub edge
Other bathtub sealing tape systems available on the market have been tried out in practice to determine their
compatibility with Sopro's waterproofing products.

Franz Kaldewei GmbH & Co. KG system
Bathtub

1 Bathtub already positioned against wall, with adhesive-fixed sealing
tape (Franz Kaldewei GmbH & Co. KG system).

2 Franz Kaldewei GmbH & Co. KG system tape embedded and sealed
using Sopro FDF flexible sealing compound.

Shower tray

1 Waterproofing fittings are available for
each (Kaldewei) shower tray type.

2 Fittings bonded to pre-cleaned bathtub
edges.

3 Minimum 50 mm lap required at tape
and fitting connections, which are then
watertightly bonded.
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Composite waterproofing with membrane and tile finish

Water action class W1-I, moderate exposure,
bathrooms with bathtub or shower tray
MEPA (Pauli und Menden GmbH) system

1 Bathtub sealing tape (MEPA/Pauli und Menden GmbH system)
adhesive-fixed to bathtub edge.

2 Foam strip adhesive-fixed during bathtub installation to eliminate
sound transmission path.

3 Vertical perforation must be widened at angles to achieve proper
connection.

4 Bathtub sealing tape (MEPA/Pauli und Menden GmbH system)
embedded and sealed at wall using Sopro FDF flexible sealing
compound.

Poresta systems GmbH system

1 Radius of angle seal readily adapts to bathtub/tray geometry while top
part forms sharp 90° angle with wall.
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2 Angle seal is easy to embed and overcoat ,e.g. using Sopro DSF 523
one-component flexible sealing slurry.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Definition W2-I
The floor areas in showers are subject to high exposure
through the frequent action of temporarily accumulating
domestic water (W2-I).
Contemporary bathrooms are frequently designed and
constructed as barrier-free spaces. Shower areas are finished
flush with the bathroom flooring.
The wastewater from these areas runs off into floor drains
or channels. A further option involves the use of shower
trays that are installed flush with the surface of the floor
tiling.
Regardless of which solution is adopted – whether tiling
or shower tray – the finished surface must be waterproof
and capable of catching the shower water. The waterproof
membrane must be installed with the utmost care!

If no effective protection against splashing is provided
(e.g. only a single glass pane), then the entire bathroom
floor is classed as a high-exposure area (W2-I). This
means that no moisture-sensitive (gypsum-bearing)
materials can be incorporated in the floor and that
flexible, cementitious sealing slurries are the minimum
requirement for the membrane.

2
4
5
F
6
7
3
D
PD
8

2

The same applies where provision is made for an
additional floor drain (e.g. below the washbasin) that is
not strictly intended for regular use (W1-I).

8

V

PD

5

2

Sopro GD 749 primer
Two-coat waterproof membrane
3 Sopro DB 438 sealing tape
4 Sopro DMW 090 sealing collar
for walls
5 Flexible thin-bed adhesive
6 Cementitious tile grout
7 Elastic joint sealant
8 Sopro DMB 091 sealing collar
for floors/Sopro AR 562 scrim
V Special grout
PD Floor drain
D Insulation
E Screed
F Tile
P Plaster/render
U Concrete substrate
1

If effective protection against splashing is provided,
then a calcium sulphate screed may be laid outside the
shower area. The area can then be allocated to water
action class W1-I.

E

1

E

Note:

6

P

1

D

U

Floor drain.
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Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Permissible substrates depending on potential water action
Moisture-sensitive substrates may be used for exposure
class W0-I and W1-I applications!
Examples:
•	Gypsum and gypsum/lime plasters made from gypsum/
dry mortar
• Paperless gypsum wall board
• Gypsum board with nonwoven scrim
• Gypsum fibreboard
• Gypsum board
• Calcium sulphate screeds

Drylining with gypsum board products.

Moisture-resistant substrates must be specified for exposure
classes W2-I and W3-I.
Examples:
• Concrete
• Lime/cement render
• Cement render
• Lightweight-concrete hollow panels
• Cement-bound mineral building board
•	Composite units comprising expanded or extruded
polystyrene with mortar coating and fabric
reinforcement
• Lightweight-concrete building board
• Cement screeds

Cement-bound drylining board (Fermacell system).

Wall surface rendered/coated with cement mortar (Sopro RAM 3 454
renovation and levelling mortar).

Shower area produced with cement mortar (Sopro Rapidur® M5 rapid-set
screed mortar).
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Floor drains and channels for drainage of water-exposed areas (e.g. showers)
To guarantee a reliable connection to the waterproof
membrane, the drainage component must be provided with
an adequately wide flange.
The flange must be made from a material (e.g. PVC,
stainless steel) that ensures good adhesion to the
waterproofing material.
A minimum flange width of 50 mm is required as standard
for floor drains and drainage channels.
For water action classes W0-I to W2-I, flanges with a
minimum width of 30 mm are permissible where suitable
sealing adhesives, two-component cementitious sealing
slurries or reaction resins are used to bond any collars.
A minimum flange width of 50 mm is required for water
action class W3-I.

Floor drain or channel with 30 mm wide flange.

50 mm wide flange.

W3-I at least 50 mm
50 mm standard
W0-I at least ≥ 30 mm*

Waterproofing material
Collar or scrim

Flange

*	The use of suitable sealing adhesives, two-component cementitious sealing slurries or reaction resins is mandatory for
bonding sealing collars.
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Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
In respect of shower installations, bathroom design has
undergone somewhat of a revolution in recent years, with
barrier-free and walk-in solutions opening up unimagined
possibilities.

The following pages give an impression of various drainage
components offered by big-name manufacturers and show
the work stages required for the successful application of
Sopro products.

At a technical level, the options are practically unlimited.
Yet, when assessing the wide range of floor drains and
channels offered by services installations manufacturers, the
client is often more interested in their aesthetic appeal than
in the technical maturity of the system for incorporating the
penetration. Technical suitability and design compatibility
are, however, essential for the development and on-site
implementation of these solutions in order to ensure that
shower areas offer long-term performance and form an
integral unit with the waterproof membrane. Particularly
critical is the interface between floor drain/channel and the
waterproof membrane. Suitable flanges should be provided
to allow reliable connection to the waterproof membrane.
The same applies to the now "flat" shower trays that are
installed flush with the finished ceramic covering. Here too,
provision is required for a reliable junction or connection
with the waterproof membrane.

Hotel bathroom with channel in shower area.

Private bathroom with floor drain.

Barrier-free shower area in old people's home.
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3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
ACO system

1 ACO drainage channel on insulation in shower area.

2 ACO channel, with rear face coated with (Sopro's No.1 flexible) tile
adhesive as bonding layer, is embedded in freshly laid screed mortar
(Sopro Rapidur® M1/Sopro Rapidur® M5).

3 ACO channel installed in screed mortar (Sopro Rapidur® M1/Sopro
Rapidur® M5).

4 Channel component embedded and sealed with Sopro DSF 523
one-component flexible sealing slurry, with scrim strip incorporated
as reinforcement at junction.

5 Wall and floor surfaces waterproofed with Sopro DSF 523.

6 Corner shower fully waterproofed with two coats of Sopro DSF 523
(wall and floor surfaces), ready for tiling.
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Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
ACO system energy-efficient channel

1 ACO energy-efficient channel incorporating copper pipes for heat
exchange/recovery.

2 Channel installed in cement
Rapidur® M1/Sopro Rapidur® M5.

3 External face of channel precoated with thin-bed adhesive to improve bond with screed.

4 ACO energy-efficient channel quickly and easily installed with Sopro
Rapidur® M1/Sopro Rapidur® M5 rapid-set screed mortar.

5 Heat-exchange pipes fitted within body of drainage channel.

6 Channel perimeter and whole surface waterproofed using sealing
tape, scrim etc. in conjunction with e.g. Sopro DSF 423 twocomponent flexible sealing slurry.
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3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
ACO system energy-efficient channel

7 Waterproofed shower area with ACO energy-efficient channel.

8 Visually appealing combination of ACO energy-efficient channel
with cover and adjacent tile covering.

ACO shower unit

1 Channel fitted into pre-installed ACO drylining unit.

2 Preparation of components for membrane application, including
fitting of Sopro AEB 176/177 vertical make-up pieces.

3 Scrim is embedded in Sopro TDS 823 two-component turbo sealing
slurry around channel. Sopro AEB vertical make-up piece is also fitted.

4 Shower area waterproofed in two coats, ready for tiling.
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Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
ACO system
Channel with upstand for fixing to wall
1

2

3

F

4
7
5
6
R

1 Channel unit with angle upstand, which may require cutting-out of
recess in drywall.

Note:
Where floating screeds are laid, channels with upstands
for wall mounting should not be fastened to the wall.
Where the shower tray is supported by a floating
assembly, the channel must be able to accommodate
movement. The channel should be monolithically
connected to the floating screed such that the two
elements form a single unit capable of moving in
tandem.

1
2
3
4
5
6
7
R
F

2 Channel placed in freshly laid cement screed mortar (Sopro Rapidur®
M1/Sopro Rapidur® M5).
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Floating screed (Sopro Rapidur® M1/
Sopro Rapidur® M5)
Waterproof membrane with Sopro DSF
flexible sealing slurry
Thin-bed adhesive (Sopro's No.1)
Flexible sealing tape
Tile elastically bonded with silicone
Silicone sealant
Movement zone
Channel
Tile

3 Sopro FDB 524 flexible sealing tape with fold, adhesive-fixed at
junction between metal flange of channel and adjoining materials.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Geberit system (wall inlet)

1 Wall inlet unit for drylining and masonry constructions (Geberit
system) in conjunction with floating screed.

2 Installed cementitious screed made from Sopro Rapidur® M1/Sopro
Rapidur® M5. Protective cover serves as aid in screeding operation.

3 Finished shower surface after laying Sopro Rapidur® M1/Sopro
Rapidur® M5, ready for following works after short setting time.

4 Ready-welded collar on Geberit inlet unit is unfolded for bonding with
liquid-applied waterproof membrane (Sopro TDS 823 two-component
turbo sealing slurry).

5 Geberit collar fixed in place and sealed with Sopro TDS 823.

6 Waterproofed wall and floor surfaces, ready for tiling after drying.
This forms an ideal base for laying natural stone and ceramic
coverings (no upstand) as described below.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Geberit system (wall inlet)

7 In front of wall inlet unit, water collection channel is bonded to
waterproof membrane and fully embedded with (Sopro's No.1) tile
adhesive.

8 Large-format tiles are laid using buttering/floating method.

9 Tiles are laid up to edge of water collection channel.

10 Joints are finished with Sopro DF 10 flexible designer tile grout.

11 Provision is made for approx. 5 mm gap between water collection
channel and wall (due to floating screed). Joint with wall tile is
elastically sealed with silicone product (Sopro Sanitary Silicone).

12 Finished drainage assembly combines easy cleaning with visual appeal.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Geberit system (thin-coat construction with resin-bound screed)

1 Floor drain positioned in shower area.

2 In places, screed cover is very thin.

3+4 Mixing of resin-bound mortar for laying of thin-coat screed (Sopro BH 869 construction resin and Sopro EEK 871 epoxy screed aggregate).

5 Isolated areas with low cover are possible with resin-bound mortar.

6 Shower area installed with resin-bound screed mortar, ready for
subsequent waterproofing and tiling.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Viega system

1 Preparation of corner drain and laying of Sopro Rapidur® M1/Sopro
Rapidur® M5 rapid-set screed mortar.

2 Rear face of corner drain unit coated with Sopro's No.1 flexible tile
adhesive to ensure good bond with screed mortar.

3 Provision should be made for recess in wall to allow installation
of corner drain unit flush with wall and free to accommodate
movement.

4 Shower surface produced with Sopro Rapidur® M1/Sopro Rapidur®
M5 rapid-set screed mortar.

5 Careful waterproofing around drain unit with self-adhesive sealing
tape (Sopro FDB 524).

6 Shower corner waterproofed with Sopro DSF 523 one-component
flexible sealing slurry or, alternatively, with Sopro TDS 823 twocomponent turbo sealing slurry.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Viega system

1 Preparation of Sopro Rapidur® M1/Sopro Rapidur® M5 screed and
drain pan for channel with wall upstand.

2 Rear face of channel coated with tile adhesive (Sopro's No.1) to
ensure good bond with screed.

3 Channel installed flush with wall, such as to allow free movement.

4 Channel installed in (Sopro Rapidur® M1/Sopro Rapidur® M5) screed.

5 Waterproofing around channel using sealing tape/scrim and Sopro
TDS 823 two-component turbo sealing slurry.

6 Waterproofed shower surface (two coats), ready for tiling.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Kessel system

1 Fixtures (floor drains or channels) manufactured by Kessel are provided with collar-type flanges that are pre-welded onto drainage component.
Packaged "soft" collars are only folded out after installation of component in screed.

2 Low construction height of components allows very thin-coat
assemblies.
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3 Rear face of housing is coated with tile adhesive (e.g. Sopro's No 1)
to ensure good bond with fresh screed mortar.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Kessel system

4 For very thin constructions, use resin-bound mortar (Sopro BH 869
construction resin and Sopro EEK 871 epoxy screed aggregate) as
screed mix.

5 Floor drain incorporated in resin-bound screed (Sopro BH 869 and
Sopro EEK 871), ready for waterproofing.

6 Factory-welded collar is folded out.

7 Floor drain sealed in place and shower area waterproofed with Sopro
TDS 823 two-component turbo sealing slurry, applied in two coats.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Heiler system

1 Channel system with upstand and attached rail for secure, watertight fitting of glass pane.

2 Channel installed with Sopro Rapidur® M1/Sopro Rapidur® M5
rapid-set screed mortar. Next step is to fix sealing tape.

3 Neat channel end solution with glass pane surrounds.

4 Glass pane held securely in bottom rail of shower channel system.

5 Wall surface waterproofed with Sopro AEB 640 waterproofing
and separating membrane, bonded with Sopro's No.1 flexible tile
adhesive.

6 Floor surface waterproofed with Sopro TDS 823 two-component
turbo sealing slurry. Several tiles have already been positioned in
shower area to help determine tile layout.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
MEPA system

1 Prepared shower corner with recess in wall to accommodate wall
drainage channel.

2 Rear face of channel coated with tile adhesive (Sopro's No.1) to
ensure good bond with screed mortar.

3 Channel fixed flush with wall in (Sopro Rapidur® M1/Sopro Rapidur®
M5) rapid-set screed mortar.

4 Shower surface (Sopro Rapidur® M1/Sopro Rapidur® M5) with fitted
wall drainage channel.

5 Waterproofing around channel using sealing tape/scrim and Sopro
TDS 823 two-component turbo sealing slurry.

6 Waterproofed shower surface, ready for tiling.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Proline system

1 Channel installed with Sopro Rapidur® M1/Sopro Rapidur® M5 rapidset screed mortar.

2 Shower surface laid to falls towards channel, directly formed in
freshly laid screed.

3 Scrim installed to reinforce waterproof membrane at junction
between channel and screed.

4 Shower corner waterproofed with Sopro DSF 523 one-component
flexible sealing slurry, ready for tiling.

Dallmer system

1 Dallmer floor drain unit coated with Sopro's No.1 flexible tile
adhesive to ensure good bond with screed mortar.
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2 Floor drain unit installed with Sopro Rapidur® M1/Sopro Rapidur®
M5 rapid-set screed mortar, which is laid to necessary falls.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Dallmer system

3 Installed floor drain unit with factory-welded-on sealing collar to
facilitate waterproofing in wall area.

4 Floor drain unit and surface waterproofed using sealing tape, scrim
and Sopro TDS 823 two-component turbo sealing slurry.

5 Surface waterproofed with Sopro TDS 823, ready for tiling.

6 Water collection channel, bonded to floor with (Sopro's No.1) tile
adhesive and fitted elastically to wall.

7 Tiles laid adjacent to water collection channel.

8 Shower surface, with tile joints finished with Sopro DF 10 flexible
designer tile grout and movement joints sealed with Sopro Sanitary
Silicone, combines easy cleaning with visual appeal.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Dallmer system (thin-coat construction with resin-bound screed)

1 Coating of drain housing with adhesion promoter to improve bond
with thin-coat screed.

2 Mixing of Sopro BH 869 construction resin with Sopro EEK 871
epoxy screed aggregate to produce resin-bound screed mortar.

3 Spreading of resin-bound mortar and fitting of floor drain.

4 Thin cover over drain is feasible with resin-bound mortar.

5 Resin-bound mortar is easy to apply, strike off and smooth.

6 Finished surface, ready for subsequent waterproofing.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
GUTJAHR Systemtechnik GmbH system

1 Channel is provided with factory-fixed collar flange.

2 Channel installed with Sopro Rapidur® M1/Sopro Rapidur® M5
rapid-set screed mortar using Sopro's No.1 (thin-bed) flexible tile
adhesive as bonding layer between channel component and screed.

3 Turned-up collar flange embedded and sealed with Sopro DSF 523
one-component flexible sealing slurry.

4 Channel and shower area fully sealed with (Sopro DSF 523) waterproof membrane.

Note:
The absence of a continuous upstand on the grate may be advantageous, particularly in relation to natural stone
finishes, in that no water can accumulate at the front tile edge (see also Section 6 "Reliable laying of natural stone").

115

3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
TECE system

1 TECE channel installed in Sopro Rapidur® M1/Sopro Rapidur® M5
floating screed, with Sopro's No.1 (thin-bed) flexible tile adhesive
used to promote adhesion between channel component and screed
mortar.

2 Scrim collar incorporated as reinforcement for (Sopro DSF 523
one-component flexible sealing slurry) waterproof membrane at
flange/screed junction.

3 Corner shower fully waterproofed with two coats of Sopro
DSF 523.

4 Where discoloration-sensitive natural stone is laid in shower
area, TECE channel system – due to absence of upstand – also
allows drainage of water below stone units, i.e. over waterproof
membrane (see also Section 6 "Reliable laying of natural stone").

Other channel systems

Schlüter-Systems K system

Geberit system.

Dallmer system.

The channel types shown on this page can be reliably installed with Sopro ready-to-use screed mortars (Sopro Rapidur® M1/Sopro
Rapidur® M5) and sealed with Sopro waterproof membranes (Sopro DSF 523/Sopro DSF 623 one-component flexible sealing
slurries). The channels have no continuous upstand on the frame. Particularly for natural stone finishes, this may be an
important detail to be considered (see also Section 6 "Reliable laying of natural stone").
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Kermi system – shower unit

1 Plane surface formed with Sopro Rapidur® FE 678 self-levelling
screed as base for shower unit.

2 Soundproofing sheet bonded to plane surface with Sopro's No.1
flexible tile adhesive.

3 Rear face of shower unit coated with (Sopro's No.1) tile adhesive for
bonding to substrate. Tile adhesive is also applied to substrate.

4 Shower unit fitted in screed sinking at corner.

5 Surface waterproofed with Sopro TDS 823 two-component turbo
sealing slurry and sealing tape together with specially cut sheet
membrane strips.

6 Waterproofed surface, ready for tiling.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Poresta systems GmbH system – shower unit

1 Plane surface created with Sopro Rapidur® FE 678 self-levelling
screed as sound base for shower unit.

3 Poresta shower unit laid in fresh adhesive bed. After waterproofing
around perimeter of unit with Sopro DSF 423 two-component
flexible sealing slurry, tilelaying can commence.
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2 Adhesive bed (Sopro's No.1 flexible tile adhesive) applied to level
base.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Rigid foam unit with cementitious Sopro Rapidur® FE 678 self-levelling screed as system solution

1 Uneven sinking with screed on refurbishment project.

2 Plane base created with Sopro Rapidur® FE 678 self-levelling screed for
reliable, fully supported installation of shower unit.

3 Shower unit bonded to level base with (Sopro's No.1) flexible tile
adhesive.

4 Fitted shower unit, ready for waterproofing.

Note:
When specifying a shower unit, the designer should
consult the relevant manufacturer on the size limitations
for the covering materials. Particularly with very smallformat glass mosaic (tesserae) finishes, the combination
of point loads (heels) and low resistances may result
in the debonding of individual units. To prevent such
failures, the areas should be additionally coated with
epoxy (Sopro FEP epoxy tile grout) and the glass
tesserae also laid with epoxy (Sopro DBE 500 epoxy tile
adhesive or Sopro FEP epoxy tile grout).
5 Shower unit fully waterproofed with two coats of Sopro DSF 423
two-component flexible sealing slurry.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Flat shower trays flush with floor covering
Franz Kaldewei GmbH & Co. KG system

1 Waterproofing fittings tailored to specific shower unit (Xetis).

2 Flush shower unit provided with perimeter flange for connection of
waterproof membrane.

3 Shower unit installed flush with adjacent tile covering in screed.
Drainage component is housed in wall. A Schedel wall unit may
offer a suitable solution here.

4 Close-up showing flush junction between shower unit and tile
covering.

5 Perimeter sealing tape flanges are embedded in liquid-applied
waterproof membrane.

6 As a further bathroom design option, Schedel range also includes a
bench solution for Xetis shower trays. Water from Xetis shower tray
runs off via Schedel unit. All surfaces waterproofed with Sopro TDS
823 two-component turbo sealing slurry.
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Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Flat shower trays
Geberit Setaplano system

1 Geberit Setaplano shower units are factory-fitted with sealing tape
for connection to waterproof membrane.

2 Additional use of Sopro WDM 813 bath/shower multi-angle seals
allows reliable waterproofing in niches.

3 Sopro WDM 813 bath/shower multi-angle seal also simplifies waterproofing details where tray edge and wall section are in alignment.

4 Sopro TDS 823 two-component turbo sealing slurry used for
embedding and sealing.

5 Gerberit Setaplano shower unit integrated in adjoining wall and
floor membrane.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Flat shower trays flush with floor covering
Franz Kaldewei GmbH & Co. KG system

1 Base drainage frame (ESR) fitted in shower corner and connected by
system sealing tape to (Sopro FDF flexible sealing compound and/
or Sopro DSF 523 one-component flexible sealing slurry) waterproof
membrane.

2 Shower tray unit installed on base drainage frame (ESR) with tiled
and grouted surrounds. Joint between shower tray and ceramic
covering to be sealed with Sopro Sanitary Silicone.

Villeroy & Boch AG system

1 Shower tray unit with bonded sealing tape (system component) for
joining up to waterproof membrane.
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2 Straightforward waterproofing by hand around perimeter of
shower tray with Sopro FDF flexible sealing compound or Sopro
DSF 523 one-component flexible sealing slurry.

Composite waterproofing with membrane and tile finish

3.1

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Guideline solutions for barrier-free and walk-in showers in bathrooms
Schedel system

1 Plane surface formed with Sopro Rapidur® FE 678 self-levelling
screed as base for shower unit.

2 Tile adhesive (Sopro's No.1) applied for bonding shower unit.

3 Shower unit placed in adhesive bed.

4 Perimeter factory-welded sealing tape is easy to embed in Sopro
TDS 823 two-component turbo sealing slurry to produce watertight
seal.

5 Waterproofing around perimeter with Sopro TDS 823.

6 Shower unit neatly and reliably installed in waterproof membrane.
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3.1

Composite waterproofing with membrane and tile finish

Water action class W2-I, high exposure,
bathrooms with floor drain or channel
Sensitive details: channels for walk-in showers
A wide variety of channels and drainage systems are now
available for installation in walk-in shower areas. These
products require careful assessment by the applicator or
relevant waterproofing contractor.
Adequately wide flanges should be provided on all sides to
allow a strong and durable connection with the waterproof

membrane. Particular attention should also be given to
channels with lateral upstands for joining up the membrane.
Pre-folded sealing tape should be used in such cases. Where
standard, non-pre-folded tape is used, channels tend to
form at the upstand angles and create leakage paths.

Non-pre-folded sealing tape.

Channel is clearly visible despite installed membrane.

Pre-folded sealing tape.

Sealing tape fits tightly to steel surface.

Tight-fitting sealing tape after waterproofing, with no potential water path
or risk of leakage.
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3.1

Composite waterproofing with membrane and tile finish

Water action classes W0-I to W2-I,
low/moderate/high exposure
Liquid-applied waterproof membranes
System composition
Product recommendation
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3.1

Composite waterproofing with membrane and tile finish

Water action classes W0-I to W2-I,
low/moderate/high exposure
Application of Sopro FDF flexible sealing compound (polymer dispersion)

1 First seal corners using preformed Sopro DE 014/015 sealing tape units, angles and wall/floor joints using Sopro DB 438 sealing tape. To do this,
first apply Sopro FDF to primed substrate, place and embed sealing tape, and thickly overcoat nonwoven edge with Sopro FDF using brush or
spatula.

2 Push Sopro DMW 090 sealing collar for walls over pipe end.

3 Then embed Sopro sealing collars in sealing compound.

Standard colour

grey

4 To waterproof surfaces, apply Sopro FDF thickly to substrate using
lambswool roller or finishing trowel, taking care to avoid pore
formation. Apply second coat in a different colour when first coat
has achieved adequate strength. Tile covering may be applied using
flexible thin-bed adhesive (e.g. Sopro's No.1) when second coat has
set.
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FDF 525

Contrast colour

light grey FDF 527

Highly elastic, crack-bridging, solvent-free, one-component liquid
polymer waterproof coating.
Applied to walls and floors as membrane in composite waterproofing
systems with tile finish. Used in
damp and wet spaces not subject to
hydrostatic pressure, e.g. bathrooms,
showers, washrooms and sanitary
facilities. Suitable for water action
classes W0-I/W1-I.

Contrast colour
in syringe

Composite waterproofing with membrane and tile finish

3.1

Water action classes W0-I to W2-I,
low/moderate/high exposure
Waterproof sheet membranes
System composition

Product recommendation
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3.1

Composite waterproofing with membrane and tile finish

Water action classes W0-I to W2-I,
low/moderate/high exposure
Application of Sopro AEB 640 waterproofing and separating membrane system

1 Sopro AEB 640 waterproofing and separating membrane cut to size
for subsequent installation on wall and floor surfaces.

2 Application of flexible tile adhesive (Sopro's No.1) using finely
notched spatula or roller application of Sopro FDK 415 fixing and
waterproofing adhesive to surfaces pretreated with Sopro GD 749
primer.

3 After placing in adhesive bed/Sopro FDK 415 fixing and
waterproofing adhesive, Sopro AEB 640 membrane is pressed down
firmly using roller or smoothing spatula.

4 All joints and collars at penetrations (pipes, floor drains etc.) are
bonded and watertightly sealed with Sopro RMK 818/MKS 819
Racofix® universal adhesive or Sopro FDK 415.

5 Tiles can be laid on Sopro AEB 640 membrane with thin-bed adhesive (Sopro's No.1 flexible tile adhesive) only short time after completion of
waterproofing works.
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3.2

Composite waterproofing with membrane and tile finish

Water action class W2-I to W3-I,
high/very high exposure
Definition W2-I, W3-I

7

4

8
P

Directly and indirectly exposed surfaces
in spaces which come into contact
with process, domestic or cleaning
water very frequently or for longer
periods, e.g. poolside areas or (public
and private) shower facilities.

1
2

6
F

The floors in such areas frequently
have tiled coverings with floor drains
and are typically subject to temporary
hydrostatic pressure.

W2-I/W3-I

One important factor to consider in
the design of waterproof membranes
is the provision of suitable connections
for the incorporated wall penetrations
and floor drains/channels. Relevant
details are presented on the following
pages.

3
5
E

W2-I/W3-I
PD
D

Sopro GD 749 primer
Two-coat waterproof membrane
using Sopro FDF flexible sealing
compound (walls) or Sopro DSF
flexible sealing slurry (walls and
floors)
3 Sopro DB 438 sealing tape
4 Sopro DMW 090 sealing collar
for walls
5 Sopro DMB 091 sealing collar
for floors/Sopro AR 562 scrim
6 Flexible thin-bed adhesive
7 Cementitious tile grout
8 Sopro Sanitary Silicone (wall
perimeter/movement joints)
PD Floor drain with loose/integral
flange
D Insulation/perimeter insulation
strip
E Screed
F Tile
P Plaster/render
1
2

Suitable
substrates
• Concrete, lightweight/aerated
concrete
• Cement screed
• Mastic asphalt screed
• Extruded polystyrene (XPS)
• Masonry (calcium-silicate)
• Cement and lime/cement render
• Strong existing tile covering
• Cementitious drylining

Unsuitable
substrates
• Gypsum-bearing materials
• Calcium sulphate screeds
• Wood-based products
Exception: see Section 5
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3.2

Composite waterproofing with membrane and tile finish

Water action class W2-I to W3-I,
high/very high exposure
Failures
On today's construction sites, a bewildering variety of materials are required to serve as substrates for waterproof
membranes. While concrete and masonry, as typical substrates in the past, offered the key advantage of being moistureresistant, many of the drylining products now encountered must be classed as moisture-sensitive. On account of the
severe damage that might result from even the smallest leakage, the use of moisture-sensitive construction products is not
permissible in conjunction with water action class W2-I or higher.

Drywall construction ravaged by water migration.

Fungal attack in drylining assembly with gypsum plasterboard.

Moisture-resistant materials
Areas allocated to water action class W2-I or W3-I (e.g. large shower facilities, catering kitchens etc.) must be designed and
constructed with moisture-resistant materials.

Cement-bound drylining board used for construction of walls in shower.
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Cement-bound drylining board in catering kitchen.

Composite waterproofing with membrane and tile finish

3.2

Water action class W2-I to W3-I,
high/very high exposure
Failures
The specification of inappropriate penetrating components, their improper application, their incorrect connection to the
membrane or even damage by operatives who fail to understand their purpose are perennial causes of serious moisture
migration failures in buildings.
To prevent such failures, it is the job of designers and contractors to select suitable penetrating components and install these
in accordance with good practice.

No provision for connection of waterproof membrane to upper floor
drain fitting.

Leak in plunge pool due to use of wrong floor drain (washbasin waste).
No flanging provision for connection to waterproof membrane.

To simplify installation (grouting), upper drain fitting with wide adhesive
flange for connection to waterproof membrane was unthinkingly
damaged.

Factory-fixed sealing flange was cut away because it obstructed
installation. As a result, no provision for connection to sealing slurry
remains.
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3.2

Composite waterproofing with membrane and tile finish

Water action class W2-I to W3-I,
high/very high exposure
Floor drains
To ensure proper drainage, provision should be made for floor drains (with upper fittings) that allow reliable connection to
the waterproof membrane applied to the screed. The floor drain flange should be monolithically incorporated in the screed
with its upper surface lying flush with the top of the screed. The flanges should be 50 mm wide.

Detail solutions
B

D

4

F

3

PD

Floor drain with compression flange.

2

1

E

Two-coat waterproof membrane
2 Floor drain grouted in with Sopro EPG 522 epoxy
primer/silica sand
3 Flexible thin-bed adhesive
4 Cementitious tile grout
B Concrete
D Insulation
E Screed
F Tile
PD Floor drain with compression flange
1

Kessel system: upper drain fitting with loose
compression ring for tight connection to
waterproof membrane.

Dallmer system: capillary-breaking reaction
resin block for structurally continuous
installation in screed.

Geberit system: upper drain fitting with
adhesive flange for reliable connection to
waterproof membrane.

ACO system: upper drain fitting with movable
grate insert and flexible sealing edges for
embedding in waterproof membrane.

ACO system: upper drain fitting now installed
and fully embedded in waterproof membrane.

Viega system: floor drain provided with
adhesive flange to which waterproof
membrane is applied.
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3.2

Water action class W2-I to W3-I,
high/very high exposure
Wall penetrations
The permanent exposure to water action of wall surfaces in wet areas (showers etc.) – even if they are classed as W1-I –
should never be underestimated. In terms of design and workmanship, this means that reliable solutions – in the form of
flanges or suitable collars for connection to waterproof membranes – are needed at wall penetrations (taps, mixer units,
water fittings etc.).

Pipe penetrations
Waterproofing problems caused by standard stoppers
Wrong

Plastered-in stopper which cannot be properly
sealed around.

Wrong

Wrong

Sealing collar was cut to allow it to be pushed
over stopper.

Sealing collar's waterproofing capability is
completely lost as soon as stopper is screwed
out for pipe installation.

Detail solutions
1

1

2

2

4

3

5

4
5
6

G

P
T
G

Sopro GD 749 primer
Two-coat waterproof membrane
Flexible thin-bed adhesive
Cementitious tile grout
Sopro DMW 090 sealing collar for
walls/Sopro AR 562 scrim
Sopro Sanitary Silicone
Plaster/render
Drylining
Housing (watertight) with flange seal

6
3
P
Tap.
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Water action class W2-I to W3-I,
high/very high exposure
Provision must be made for the reliable connection of fittings to the membrane. No water must be allowed to reach the
rear face of the membrane via the fitting!
Sealing collars with flexible lip seals (DIN 18 534) must be used at pipe penetrations and junctions with fittings. The collars
must be embedded in the membrane coat to create a waterproof barrier.

Sopro DWF 089 flexible sealing collar for walls with elastic central zone
(DIN 18 534).

Elastic central zone of Sopro DWF 089 collar creates high-performance,
watertight junction with water pipe.

Any pipes that do not project from the wall beyond the line of the waterproof membrane must first be lengthened beyond
this line by means of an extension piece.

Geberit system

The Geberit system can be adapted to ensure that the pipe projects far enough from the wall to allow proper fitting of the
sealing collar.
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3.2

Water action class W2-I to W3-I,
high/very high exposure
Wall penetrations
To simplify the later installation of water taps and other water fittings/penetrations and eliminate the risk of damage to the
waterproof membrane connection in the course of these works, the three-dimensional Sopro AEB 1173 3D sealing collar
can be used to backwardly relocate the waterproof barrier within the thickness of the wall.

Sopro AEB 1173 3D
sealing collar

Pipe

Protruding rubber zone allows backward repositioning of waterproof
barrier and connection.

Approx. 5 – 7 mm space is required around pipe to be waterproofed.

Collar embedded and sealed with Sopro FDF
flexible sealing compound or Sopro TDS 823
two-component turbo sealing slurry.

Collar positioned using wooden splint.

Sealed pipe penetration offering ample working
space for plumber.

Pipe can be cut back where necessary.
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Water action class W2-I to W3-I,
high/very high exposure
Wall penetrations
Sopro collar solutions to match shape and diameter of penetrations.

Surface-mounted taps, valves etc. remain a standard solution for showers and wet areas. Collars fitting standard connection gauges help to ensure
reliable seal around penetration.

Sopro AEB 644 wall collar range covers wide variety of penetration diameters for reliable on-site sealing in conjunction with Sopro waterproofing materials.

Specially tailored collar solutions are also possible for particular fixture types.
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Water action class W2-I to W3-I,
high/very high exposure
Water fittings
To facilitate the installation of special fittings with their wide variety of shapes, the onus is on manufacturers to provide
components with flanges or collars with elastic zones that allow reliable waterproofing in accordance with DIN 18 534.
Tile adhesive
Waterproof
membrane
Housing (watertight)
with flange

Drylining

Flush-mounted fitting with housing and integral flange.

This fitting does not permit formation of waterproof junction. This will
cause problems on site and, potentially, during later use.

Specially designed flush-mounted fitting with flanged frame ...

... or with integral sealing collar for incorporation in waterproof
membrane.

Conti system

Irregular-shaped housing for fitting.

Specially shaped collar with elastic rubber zone
fits tightly to fitting to provide waterproof
barrier.

Wall fitting reliably waterproofed, e.g. with
Sopro FDF flexible sealing compound.
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Water action class W2-I to W3-I,
high/very high exposure
Grohe system
Flush-mounted fittings not yet provided with collars or elastic zones are sometimes still encountered on site. Such situations
require particular care. Manufacturer should be contacted to find out if better solutions have already been developed.

1

2

3

Reliable waterproofing around wall-mounted water fitting with Sopro FDF flexible sealing compound or Sopro DSF 523 one-component flexible sealing slurry.

Flush-mounted fittings of various manufacturers

Flush-mounted wall fittings not yet provided with collars with elastic zones.

Solution adapted in line with DIN 18 534.
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Old version.
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Water action class W2-I to W3-I,
high/very high exposure

Construction projects require a wide variety of penetration solutions. The existing range of fittings and collars thus looks set
to expand in order to cover all possible site requirements.
Differences in duty also require consideration: the routine waterproofing details for penetrations in domestic bathrooms or
guest toilets are obviously inadequate to cater for the intensively used facilities found, for example, at stations or in
stadiums.
Accordingly, the Sopro range includes a special product, the Sopro AEB 1174 WC collar, as a reliable solution for wall
penetrations through membranes in toilets. By enclosing all penetrating elements (pipes and threaded rods), it prevents any
water infiltration via these potential leakage paths.

Toilet wall for waterproofing.

Sopro AEB 1174 WC collar.

Sopro AEB 1174 WC collar pressed/worked firmly into adhesive bed.

Sopro RMK 818 Racofix® universal adhesive
applied for waterproof bonding of Sopro AEB
1174 WC collar.

Firmly bonded Sopro AEB 1174 WC collar. WC suite can be installed after
tiling.
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Water action class W2-I to W3-I,
high/very high exposure
Installation of ancillary fittings
The definitive installation of building services appliances normally takes place after completion of the waterproofing and
tiling operations. These works inevitably involve the drilling of holes, e.g. to fix shower rail risers, soap dishes, glass door
brackets and many other components needed in wet spaces. This produces isolated holes in the waterproof membrane
system through which water can infiltrate into the building fabric – particularly where the fittings are installed in heavy-duty
facilities such as swimming pools or catering kitchens.

Shower rail riser.

Soap dish.

Bracket in swimming pool.

Watertight seal with Sopro waterproofing wall plug
The purpose-developed Sopro waterproofing wall plug prevents any water infiltration into the building fabric via drill holes.
The plug is specially designed to provide the hole with a watertight seal after fixing.

Tile
Tile adhesive
Waterproof membrane
Sopro waterproofing
wall plug
Screw

Bracket

Sopro waterproofing wall plug (first version) with screw.
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Water action class W2-I to W3-I,
high/very high exposure
Electrical installations*
The relevance of socket outlets, switches and other electrical
fittings to the waterproofing concept is still widely
underestimated. Indeed, such installations are still commonly
encountered in wall areas that require waterproofing.

Sopro AEB 644
wall collar

A number of solutions that prevent water infiltration into
the substrate via electrical boxes are described below.

Base ring
Electrical box

Cable entry membrane

Tile
Tile adhesive

Electrical boxes that are inherently air- and watertight. When cables are
pushed through the openings, they are tightly gripped and enclosed by a
rubbery (grey/black) membrane.

1 Waterproof membrane applied.

2 Sopro AEB 644 wall collar placed in
position.

3 Base ring screwed down.

*Note:

4 Sopro collar and base ring embedded and
sealed.

5 Waterproofed electrical box.

An electrical engineer must
generally be consulted to ensure
compliance with the life safety
regulations governing electrical
installations.
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Water action class W2-I to W3-I,
high/very high exposure
Detail solutions: coved skirtings
Advantages
1

• Location of elastic joint in wall surface
(away from floor)
• Reduced risk of damage during cleaning
• No standing water on elastic joints
• Forms tank-like enclosure

4
F
6
PE

5
2
E
D

1

Sopro GD 749 primer

2

Two-coat waterproof membrane

3

Sealing tape

4

Flexible thin-bed adhesive

5

Cementitious tile grout

6

Elastic joint sealant

7

Epoxy resin/silica sand grout

F

Tile

PE

Circular-section PE back-up strip

E

Screed

D

Insulation/perimeter insulation strip

Coved skirting tiles with longer leg fixed to wall are prone to fracture in
lower part of tile.

Please note:
Where coved skirting tiles are used, the plaster at the base
of the wall (particularly with floating constructions) needs
to be cut away to eliminate any contact pressure between
the coved tiles and vertical building element (see drawing).

Junction of waterproof membrane with vertical elements without tile skirting
6

3

7

4

5

1

2

E

F

D

45°

Wall surface within depth of screed is used as bonding surface for
connection of waterproof membrane.
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Sinking in screed at column for skirting-free junction with waterproof
membrane.
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Water action class W2-I to W3-I,
high/very high exposure
System composition

Product recommendation
BK A
(walls + floors)

rate

Subst

g

Primin

Sopro GD 749

Sopro SG 602

Sopro
Bauchemie GmbH

Sopro
Bauchemie GmbH

ofing

terpro
1st wa

coat

Sopro DSF 523

Sopro DSF 623

Sopro TDS 823

g coat

T

N

E N 12 0

04

C2 TE S1

C2 E S1
N

ted to
es

DI

E N 12 0

DI

DI
N

04

C2 TE S1

ted to
es

04

T

ted to
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T

in

proof

ter
2 wa
nd

Sopro
Bauchemie GmbH

E N 12 0

t

ct coa

ed
Comb

Sopro's No. 1

bed

s
Te

Sopro VF XL 413
(floors only)

ted to

s
Te

Extra-high
abraision resistance

88

CG2 WA
s
Te

ted to

Extra-high
abraision resistance

DI

DI

Reduced water
absorption

E N 13 8

ted to

Extra-high
abraision resistance

CG2 WA
N

Sopro FKM XL 444

N

Reduced water
absorption

88

Conta

E N 13 8

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

ing

Grout

Sopro FL plus

Sopro DF 10

Sopro TF+
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Water action class W2-I to W3-I,
high/very high exposure
Application of Sopro DSF flexible sealing slurry

1 Prepare by installing necessary Sopro sealing tape to be embedded
in Sopro DSF 523 one-component flexible sealing slurry.

2 Mix Sopro DSF 523 with water to produce easily workable slurry.

3 Apply initial coat of Sopro DSF 523 to secure Sopro sealing tape at
movement joints etc.

4 Embed Sopro AR 562 scrim in Sopro DSF 523 at flanges to reinforce
junction.

5 Trowel on Sopro DSF 523 using 4 mm serrated tool, then strike
off smooth to achieve required minimum coat thickness per
application.

6 Waterproofed shower corner after two coats with minimum
membrane coat thickness of 2 mm. Tilelaying can commence
immediately after curing using approved thin-bed adhesive (Sopro's
No.1 flexible tile adhesive).
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Water action class W3-I,
very high exposure with additional chemical action
Water action class W3-I – very high
Areas exposed to very frequent or long-lasting action of
splash, process or domestic water, with high loads due to
water accumulation.
Exposure class C (W3-I) is reserved for areas subject to the
highest loads and imposing the most stringent requirements
on design and materials. Such facilities are commonly
encountered in the food-processing sector. Apart from the
very high exposure to water (W3-I), allowance must also be
made for additional chemical action.

Food-processing sector (e.g. catering kitchen).

Catering kitchens and industrial spaces are subject to extremely high
loads not only due to the production processes, but also during
subsequent cleaning.

Suitable
substrates
Only moisture-resistant substrates, e.g. concrete, cement
render, cement screeds, masonry etc.

Unsuitable
substrates
Moisture-sensitive substrates, e.g. gypsum-bearing drylining
materials.
Given the susceptibility to damage of catering kitchen floors
and the associated waterproofing problems, the German
Association of Commercial Kitchen Designers (VdF) has
published a technical guidance paper entitled "Flooring in
catering kitchens" (German only).

Note on screeds:
Given the many penetrations, varying falls and different
thicknesses encountered in the screed constructions,
often compounded by complex spatial geometries,
rapid-set screed binders (Rapidur® B3/B5) should be
used for screed laying. Their rapid-drying properties
allow a prompt continuation of the works while their
chemical composition ensures dimensional stability.

Falls: DIN 18 534
As a general rule, all levels of the floor construction
carrying water should be provided with falls. Given that
falls sometimes pose an obstruction in food-production
facilities, exceptions are permissible where alternative
provision is made for the removal of water.

Slip resistance in damp spaces
The specification of ceramic coverings should comply
with the following standards and guidelines:

VdF guidance paper is a valuable design and construction aid.

• DIN 51 130 "Commercial facilities"
• DIN 51 097 "Wet-loaded barefoot areas"
• BGR (accident insurance association code) 181
"Floors in workspaces and working areas
posing a slip hazard"
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Water action class W3-I,
very high exposure with additional chemical action
Details
Given the high loads to which industrial facilities are
subjected – e.g. through constant exposure to liquids and a
correspondingly regular, intensive cleaning regime – the
careful detailing and installation of composite waterproofing
systems is vital.

The design of junctions with penetrations (e.g. supply pipes/
service runs), channels, floor drains, skirtings, platforms and
door frames warrants particular attention.

Coved skirtings
R

5

1

2

F

3

E

4

Coved skirting installed horizontally in composite waterproofing system.

Reaction resin waterproof membrane
Flexible thin-bed adhesive
3 High-strength tile grout – Sopro TF
4 Sealing tape
5 Elastic joint sealant
DF Expansion joint
E Screed
F Tile
T Door frame
W Wall
WA Wall recess
R Wall guard
1
2
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Finished skirting with wall guard.
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3.3

Water action class W3-I,
very high exposure with additional chemical action
Waterproofing at thresholds and doorways
As a general rule, provision should be made during design
and construction to ensure that the waterproofing works
are performed prior to installation of the door frame.
Remedial waterproofing to a previously fitted door frame is
not possible and, indeed, not permissible in areas subject to
very high exposure.

Good-practice sealing of drywall partition at doorway is no longer
feasible.

Wall and floor waterproof membranes installed prior to fitting door
frame.

Should the work sequencing necessitate installation of the
door frame prior to waterproofing, then the following detail
solution may be adopted:

W
T

Combined door frame and channel – here, good-practice waterproofing
is no longer feasible.

FD
ES

K

K
E
DF

Stainless-steel fittings must be fabricated and bonded to screed.
Movement joint is taped over with Sopro FDB 524 flexible sealing tape or
with Sopro AEB 641 sealing tape bonded with Sopro RMK 818 Racofix®
universal adhesive. Once door frame is fitted, membrane can be applied
to stainless-steel surfaces.

FD
ES
DF
E
T
W

Adhesive flange for application of waterproof
membrane, structurally bonded to screed
Sopro FDB 524 flexible sealing tape
Stainless-steel fitting
Expansion joint
Screed
Door frame (position indicated)
Wall
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Water action class W3-I,
very high exposure with additional chemical action
Waterproofing at thresholds and doorways
Solutions for existing frames*

2

1

T

WA

DF

2

W

Solution for existing door frame.
1
2
DF

Reaction resin waterproof membrane
Sealing tape
Expansion joint

Cut-out behind door frame.

Door frame
W Wall
WA Wall recess
T

An additional obstruction is posed by a channel positioned
immediately by the door at the edge of a W3-I area
(transition to dry space beyond doorway) to catch water.

Door with channel – W3-I area
Dry space
(corridor etc.)

W3-I area

1
1
2
3

Door
Screed
Channel
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2

3
4
5
6

4

5

6

Waterproof membrane
Tile adhesive
Tile

* In case of existing door frames (e.g. on refurbishment projects), it is
possible to open up the wall behind the frame in order to carry the
membrane through at this position.

Composite waterproofing with membrane and tile finish

3.3

Water action class W3-I,
very high exposure with additional chemical action
Penetrations – service runs
Catering kitchens and other food-processing or food-manufacturing facilities tend to be heavily serviced spaces, with pipes
that typically penetrate the floor. Depending on the floor construction (bonded screed, unbonded screed on separating layer
or floating screed), the pipes must be carried through sleeves that can be connected to the waterproof barriers.

Bad practice – uncontrolled projection of piping from screed.

Bad practice – proper waterproofing is not possible due to spatial
constraints.

Sleeve for service penetration with single
waterproof barrier
Concrete

Pipes

Screed

Sleeve

Insulation
Tile
Resin
grout
Flange

Elastic joint sealant
Thin-bed tile adhesive
Waterproof membrane
Tile grout

Incorporation of penetrating element with compression flange in
waterproof membrane.

Penetration in floating screed installed so as to accommodate
free movement. A typical feature of industrial buildings
is the multiplicity of penetrations through the waterproof
membrane. Provision must be made for a means of
connecting the penetrating element to the membrane (e.g.
by means of a flange).
Slab with penetrations sealed by rubber gaskets.
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Water action class W3-I,
very high exposure with additional chemical action
Construction with two waterproof barriers

D

Depending on the client's wishes or
sensitivity of the project, designers
and applicators may be required to
incorporate two waterproof barriers
in the floor construction. This usually
poses a major challenge for design and
installation given that the double barrier
needs to be factored into all details. For
the practical works on site, maximum
care and attention are required to
prevent conflicts and incompatibilities
between the two waterproofing systems
or any other weak points resulting from
the complexity of the detailing. It is
thus vital to consider, in each particular
case, whether it is at all appropriate to
incorporate two waterproof barriers.

Second waterproof barrier
or "safety barrier"
Particular care is required on the
part of the applicator at floor drains
and channels given the need to
bring together and join up the two
waterproof barriers for drainage.
Under service conditions, blocked
drains may occasionally cause
backflow and uncontrolled water
infiltration over the lower waterproof
barrier, where it can contaminate
the overlying construction.
This can be prevented by installing
the lower waterproof barrier merely
as a "safety barrier" without any
provision for drainage or connection
to the drainage system.

Note:
Penetrating components in areas of
very high exposure must be provided
with flanges of width ≥ 50 mm.
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1

2

3

H1

L

5

BA

F

4

E

H2

B

Combination of two waterproof barriers at floor penetration (e.g. Wolfin system with Sopro
polyurethane system).

Flexible thin-bed adhesive
2 Waterproof membrane:
Sopro PU-FD surface sealant with Sopro AR 562 scrim/Sopro EPG 522
epoxy primer
3 Sopro DBE 500 epoxy tile adhesive for bonding flange to screed
4 Sopro TF high-strength tile grout
5 SoproDur® HF-D 817 high-strength sealant
B Concrete
D Insulation
E Screed
F Tile
H1 Interlocking sleeves
H2 Interlocking sleeves
L Service runs
BA Waterproof sheet membrane
1

Composite waterproofing with membrane and tile finish
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Water action class W3-I,
very high exposure with additional chemical action
Construction of floor penetration with two waterproof barriers

1 First sleeve with flange and bonded waterproof sheet membrane
(Wolfin system) above insulation layer, with second sleeve
positioned on screed.

2 Installation of load-spreading cement screed, e.g. made with
Sopro Rapidur® B1/B5 rapid-set screed binder, with Sopro RDS 960
perimeter insulation strip placed around sleeve.

3 Flange of second sleeve coated with Sopro's No.1 flexible tile
adhesive to ensure structural bonding of sleeve on screed.

4 One sleeve is placed inside other to ensure free movement.

5 After pretreatment with Sopro EPG 522 epoxy primer and
blinding with silica sand, sleeve is waterproofed with Sopro PU-FD
surface sealant. Incorporated scrim reinforces membrane around
penetration.

6 Waterproofed sleeves. Sopro PU-FD surface sealant is blinded with
silica sand.
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Water action class W3-I,
very high exposure with additional chemical action
Floor drains and channels
Operations in production facilities involve the permanent exposure of floor drains and channels to dynamic loads. This
requires their structurally continuous installation in the floor construction, i.e. the screed, which, in turn, necessitates the
use of low-shrinkage, reaction-resin bound grouts.

Floor drain structurally grouted with reaction resin/silica sand mix
1

B

2

F

BA

3

D

E

4

1

Flexible thin-bed
adhesive

4

Sopro TF high-strength
tile grout

2

Waterproof membrane:
Sopro PU-FD surface
sealant with Sopro
AR 562 scrim/Sopro
EPG 522 epoxy primer

B

Concrete

3

Sopro EPG 522 epoxy
primer/silica sand grout

Insulation
Screed
F Tile
BA Floor drain
D
E

Drain pan incorporated in membrane and ready to receive upper drain
fitting.

Upper drain fitting (manufactured by ETU) accurately positioned and
aligned at required level.

Capillary seal installed with reaction resin grout mixed in ratio 1 : 1 : 1 (1
part Sopro BH 869 construction resin, 1 part Sopro KQS 607 crystal
quartz sand, 1 part Sopro QS 507 fine silica sand).

After reaction resin has cured, floor drain has structurally continuous
connection with building fabric and is able to accommodate extremely
high live loads.
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Water action class W3-I,
very high exposure with additional chemical action
Waterproofing design for channels subject
to thermal loads

The following solutions are feasible
depending on the adopted floor construction:

Due to the thermal expansion of metal and damaging effect
of the resulting shear stresses, the waterproof membrane
should not be directly connected to thermally loaded
stainless-steel channels, such as those commonly
encountered in catering kitchens, but to the channel drain
pan.

Bonded screed construction
45°

Channels subject to thermal loads should also be provided
with a full-perimeter stainless-steel frame. This creates a
clear-cut boundary between tiling and channel while also
protecting tile edges. Any movement of the channel is thus
accommodated within the stainless-steel frame, without
any transmission of stresses to the tile covering.

Wrong

Floating screed construction

45°

Channel without stainless-steel frame – unsightly tile finish, with partially
chipped edges.

Right

Construction with two waterproof barriers

45°

Channel with stainless-steel frame – superior and more durable
movement joint solution.
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Water action class W3-I,
very high exposure with additional chemical action
Channel with perimeter stainless steel frame
5

R

4

3

1

2

E

SB

45°

Exploded view of channel sinking. Clearly visible perimeter stainless-steel
frame also protects edges of adjoining tiles.

Once grout has cured, bolts connecting frame and channel are severed
and joint subsequently filled with elastic sealant.
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Waterproof membrane with Sopro PU-FD surface
sealant
2 Sopro's No.1 flexible tile adhesive
3 Sopro TF high-strength tile grout
4 Elastic joint sealant
5 Epoxy resin/silica sand grout
R Channel
E Screed
SB Bolt connecting frame and channel
1

Cross-section of model clearly shows capillary seal below body of
channel.

Composite waterproofing with membrane and tile finish
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Water action class W3-I,
very high exposure with additional chemical action
Waterproofing of floor area with channels subject to thermal loads

Application of Sopro PU-FD surface sealant and junction with flange, with
reinforcing scrim additionally embedded at flange.

Waterproofed sinking. Compression flange ring is screwed down.
Chamfered screed surfaces are clearly visible.

Leakage testing of floor membrane by flooding.

Channel mounted in waterproofed sinking.

Capillary seal to channel by grouting with epoxy resin/silica sand mix
(Sopro EPG 522 epoxy primer mixed in proportions 1 : 1 : 1 with Sopro
KQS 607 crystal quartz sand and Sopro QS 511 coarse silica sand).
Channel is ballasted to protect against uplift.

Perimeter stainless-steel frame is clearly visible. Bolts are later severed to
permit free movement of channel.
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Water action class W3-I,
very high exposure with additional chemical action
Floor drains and channels

Dishwashing spaces have a special washing area for large items (e.g.
trolleys), which is subject to extremely high live loads. The washing trays
installed here also require proper grouting.

Stainless-steel washing tray manufactured by ETU.

Resin/sand mix (1 : 1 : 1) is fluid enough to create capillary seal at all points
of tray.

Clearly visible perimeter resin grout settles to uniform level on all sides.
Tray must be secured against uplift.

Channels not subject to thermal loads
Channel

Grout

Sealant

Waterproof membrane
Flexible adhesive

Screed

45°
Channels not subject to thermal loads (e.g. in workshops) may be directly
connected to waterproof membrane. These should be provided with an
adequately wide (min. 50 mm) flange.
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Channel with sand-faced flange.

3.3

Composite waterproofing with membrane and tile finish

Water action class W3-I,
very high exposure with additional chemical action
Waterproof underfloor tank opening for industrial applications
If floors are raised or carry service runs that must remain accessible, then "watertight" underfloor tank openings are
required.

2
1

2
1

BT

E

4

E

Waterproof membrane with Sopro PU-FD surface
sealant
2 Sopro's No.1 flexible tile adhesive
3 Elastic joint sealant
4 Epoxy resin/silica sand grout
R Channel
E Screed
BT Underfloor tank opening
1

Incorporation of waterproof underfloor tank opening (ACO) allowing
service access in extra-heavy-duty areas.
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Water action class W3-I,
very high exposure with additional chemical action
Refrigerated rooms/stores
Refrigerated rooms and stores are an indispensable facility
in catering kitchens and food-processing spaces.
The detailing of membrane junctions and connections
depends on the particular design of the refrigerated store.
Given that skirtings are not always installed and a doorway
also usually needs waterproofing, a proven solution involves
connection of the membrane vertically on the wall of the
refrigerated store over the depth of the screed.
If the refrigerated storage itself has a conventional screed
construction, then the same principle must be adopted here
to install the waterproof membrane.
Refrigerated store in catering kitchen.

Junction with waterproof membrane
Tile

Threshold strip Sealant
Reaction resin/silica sand grout

Sopro TF highTile adhesive (Sopro‘s No.1)
strength tile grout
Waterproof membrane
Sopro PU-FD surface
sealant system

Screed
(Sopro Rapidur® B1/B5)
Insulation
Sopro RDS 960 perimeter insulation strip

Coved skirting at junction with refrigerated store.
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Sopro FDB 524 flexible sealing tape

Composite waterproofing with membrane and tile finish

3.3

Water action class W3-I,
very high exposure with additional chemical action
Junction with two waterproof barriers
Threshold strip Sealant

Tile

Sopro TF highstrength tile grout

Reaction resin/silica sand grout

Tile adhesive (Sopro's No.1)

First waterproof barrier
Sopro PU-FD surface
sealant system

Screed
(Sopro Rapidur® B1/B5)
Second waterproof
barrier (Wolfin sheet
system)
Metal angle

Sopro RDS 960 perimeter insulation strip

Sopro FDB 524 flexible sealing tape

Cutaway model without skirting.

Connection to refrigerated store (Vissmann system)

Sopro PU-FD surface sealant applied directly to refrigerated store wall.

Junction at refrigerated store door.
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Water action class W3-I,
very high exposure with additional chemical action
System composition

Substrate

Priming with sand blinding
Sopro EPG 522
Sopro
Bauchemie GmbH

Note:

1st waterproofing coat
without sand blinding

2nd waterproofing
coat with sand
blinding

Sopro PU-FD 570
Sopro PU-FD 571

Sopro PU-FD KF 572
(contrast colour)

Addition of Sopro
PU-FD KF 572 provides
colour contrast
between individual
coats, thereby
facilitating on-site
membrane application.

ted to
es

ted to
es

R2 T

04

DI
N

T

C2 TE S1

DI

E N 12 0

N

04

T

For high acid
exposure:

E N 12 0

Combed bed

Sopro DBE 500

N

Reduced water
absorption

E N 13 8

N

EN 120

R2 T RG
DI

88

Reduced water
absorption

E N 13 8

CG2 WA
DI

DI
N

ted to

Extra-high
abraision resistance

04

CG2 WA

s
Te

N

88

ted to

Extra-high
abraision resistance

88

s
Te

DI

Sopro's No. 1

E N 13 8

Tile

Sopro TFb

Sopro FDB 524
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Sopro TF+

Sopro FEP

SoproDur® HF-D 817

Composite waterproofing with membrane and tile finish

3.3

Water action class W3-I,
very high exposure with additional chemical action
Application of reaction resins

Determination of dewpoint

Reaction resin waterproofing systems are composed of
priming coat and waterproof membrane.

Definition of dewpoint:
The dewpoint is the temperature at which air is fully
saturated with water vapour. Condensation forms (as fog)
as soon as the temperature falls below the dewpoint. The
capacity of air to absorb water vapour varies according to
temperature. Warm air may thus contain more water
vapour than cold air.

A minimum temperature of +10 °C is required on site to
guarantee trouble-free application (important for winter
working).
To comply with good practice, the dewpoint should be
determined prior to the commencement of works by
measuring the fabric temperature, air temperature and
humidity. This serves to eliminate the risk that condensation
forms by the time of or during application, with impairment
of adhesion between the individual layers as the
consequence.

Determination of dewpoint:
a) Measure air temperature
b) Measure relative humidity
c) Measure substrate temperature
d) Use table to determine dewpoint

The works should not be performed where dew formation
occurs.

Measurement of air temperature and relative humidity.

Measurement of fabric temperature.
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Composite waterproofing with membrane and tile finish

Water action class W3-I,
very high exposure with additional chemical action
Determination of dewpoint
Air
temperature

Dewpoint temperatures in °C with a relative humidity of

(°C)

45%

50%

55%

60%

65%

70%

75%

85%

90%

95%

2

-7.77

-6.56

-5.43

-4.40

-3.16

-2.48

-1.77

4

-6.11

-4.88

-3.69

-2.61

-1.79

-0.88

-0.09

-0.98

-0.26

+0.47

+1.20

+0.78

+1.62

+2.44

+3.20

6

-4.49

-3.07

-2.10

-1.05

-0.08

+0.85

+1.86

8

-2.69

-1.61

-0.44

+0.67

+1.80

+2.83

+3.82

+2.72

+3.62

+4.48

+5.38

+4.77

+5.66

+6.48

+7.32

10

-1.26

+0.02

+1.31

+2.53

+3.74

+4.79

+5.82

+6.79

+7.65

+8.45

+9.31

12

+0.35

+1.84

+3.19

+4.49

+5.63

+6.74

+7.75

14

+2.20

+3.76

+5.10

+6.40

+7.58

+8.67

+9.70

+8.69

+9.60

+10.48

+11.33

+10.71

+11.64

+12.55

+13.36

15

+3.12

+4.65

+6.07

+7.36

+8.52

+9.63

+10.70

16

4.07

5.59

6.98

8.29

9.47

10.61

11.68

+11.69

+12.62

+13.52

+14.42

12.66

+13.52

14.58

15.54

17

5.00

6.48

7.92

9.18

10.39

11.48

18

5.90

7.48

8.83

10.12

11.33

12.44

12.54

13.57

14.50

15.36

16.19

13.48

14.56

15.41

16.31

17.25

19

6.80

8.33

9.75

11.09

12.26

20

7.73

9.30

10.72

12.00

13.22

13.37

14.49

15.47

16.40

17.37

18.22

14.40

15.48

16.46

17.40

18.36

19.18

21

8.60

10.22

11.59

12.92

22

9.54

11.16

12.52

13.89

14.21

15.36

16.40

17.44

18.41

19.27

20.19

15.19

16.27

17.41

18.42

19.39

20.28

21.22

23

10.44

12.02

13.47

24

11.34

12.93

14.44

14.87

16.04

17.29

18.37

19.37

20.37

21.34

22.23

15.73

17.06

18.21

19.22

20.33

21.37

22.32

23.18

25

12.20

13.83

15.37

16.69

17.99

19.11

20.24

21.35

22.27

23.30

24.22

26

13.15

27

14.08

14.84

16.26

17.67

18.90

20.09

21.29

22.32

23.32

24.31

25.16

15.68

17.24

18.57

19.83

21.11

22.23

23.31

24.32

25.22

26.10

28
29

14.96

16.61

18.14

19.38

20.86

22.07

23.18

24.28

25.25

26.20

27.18

15.85

17.58

19.04

20.48

21.83

22.97

24.20

25.23

26.21

27.26

28.18

30

16.79

18.44

19.69

21.44

23.71

23.94

25.11

26.10

27.21

28.19

29.09

32

18.62

20.28

21.90

23.26

24.65

25.79

27.08

28.24

29.23

30.16

31.17

34

20.42

22.19

23.77

25.19

26.54

27.85

28.94

30.09

31.19

32.13

33.11

36

22.23

24.08

25.50

27.00

28.41

29.65

30.88

31.97

33.05

34.23

35.06

38

23.97

25.74

27.44

28.87

30.31

31.62

32.78

33.96

35.01

36.05

37.03

40

25.79

27.66

29.22

30.81

32.16

33.48

34.69

35.86

36.98

38.05

39.11

45

30.29

32.17

33.86

35.38

36.85

38.24

39.54

40.74

41.87

42.97

44.03

50

34.76

36.63

38.46

40.09

41.58

42.99

44.33

45.55

46.75

47.90

48.98

Example 2:

Example 1:
Air temperature: (measure)
Relative humidity: (measure)
Substrate temperature: (measure)
Dewpoint: (read from table)
Provided substrate temperature is at
least 3 °C above dewpoint:
Application possible!
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80%

+10 °C
70 %
+9 °C
+4.8 °C

➥ 7.8 °C < 9 °C

Air temperature: (measure)
Relative humidity: (measure)
Substrate temperature: (measure)
Dewpoint: (read from table)
Provided substrate temperature is at
least 3 °C above dewpoint:

+27 °C
75 %
+22 °C
+22.2 °C

➥ 25.2 °C > 22 °C

Application not possible!

Composite waterproofing with membrane and tile finish

3.3

Water action class W3-I,
very high exposure with additional chemical action
Application of Sopro PU-FD surface sealant

1 Apply Sopro EPG 522 epoxy primer and blind with Sopro QS 507
fine silica sand.

2 Fix Sopro FDB 524 flexible sealing tape at movement joints.

3 Carefully mix Components A and B of Sopro PU-FD surface sealant
and transfer to fresh container.

4 Apply Sopro PU-FD to wall in two coats, with minimum total coat
thickness of 1 mm.

5 Apply Sopro PU-FD to floor in two coats, with minimum total coat
thickness of 1 mm.

6 Sopro PU-FD KF 572 contrast colour can be added to membrane
material to help distinguish between first and second coats.
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Composite waterproofing with membrane and tile finish

Water action class W3-I,
very high exposure with additional chemical action

7 Blend Sopro PU-FD KF 572 with Sopro PU-FD to produce grey
colour.

164

8 Blind freshly applied second Sopro PU-FD coat with Sopro QS 511
coarse silica sand to improve bonding.

Composite waterproofing with membrane and tile finish

3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
DIN 18 531
With the appearance of DIN 18 531, covering the
waterproofing of roofs, balconies and access balconies,
liquid-applied membranes in conjunction with ceramic
coverings will achieve the status of officially standardized
waterproofing systems.
This means that
a.	crack-bridging mineral sealing slurries (CM)
and
b. reaction resins (RM)
can be used on balconies as standardized product
solutions.

House with balcony.

Minimum dry coat thicknesses of:
a.	crack-bridging mineral sealing slurries (CM) ≥ 2 mm
b. reaction resins (CM) ≥ 1 mm
must be observed. The membranes must be applied in two
coats. They must also offer certified frost resistance.
A minimum fall of 1.5% is prescribed for both the
waterproofed area and the subsequently installed (ceramic
tile) covering.
If no gradient is present, a special coating (screed, levelling
mortar) is required to provide the necessary falls. Any
irregularities or blowholes must also be evened out. Sopro
Rapidur® M5 rapid-set screed mortar, Sopro RAM 3 454
renovation and levelling mortar or Sopro VS 582 selflevelling filler are suitable products for these works.

Balcony/patio waterproofed with flexible cementitious sealing slurry
(Sopro TDS 823), ready for subsequent tiling.

DIN 18531.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Outdoor constructions are typically exposed to high loads
through the natural action of weather.
Temperature fluctuations bring about a constant process of
expansion and contraction in the covering, which in turn
generates stresses in the entire assembly.
Balcony constructions thus demand particularly careful
design and installation to eliminate the risk of cracks and
voids in the covering.
Tiles require virtually void-free laying. Here, DIN 18 157
prescribes the buttering/floating method.
For tilelaying, Sopro recommends the use of a highly flexible
(S2-grade), reactive, water-free, two-component,
cementitious thin-bed adhesive (Sopro MEG 665/Sopro
MEG 666) with floating-bed properties as a means of
achieving the required full bedding of tiles on the membrane
(Sopro TDS 823 two-component turbo sealing slurry).

Outdoor tile covering.

The tiles should then be finished with Sopro FL plus, an
efflorescence-free, water-repellent, flexible cementitious tile
grout.

Temperature fluctuation
-20°C to +80°C
External areas are required to withstand all weather conditions.

Mechanical
loads

Balcony/patio (above habitable space) with incident loads.
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3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Water/moisture action to DIN 18 531
Waterproofing solutions for balconies and roof areas are required to provide a barrier to water without hydrostatic pressure.
The membrane must nonetheless be able to withstand temporary water accumulation (e.g. ponding).
Membrane application to DIN 18 531 is subject to the
following:
• Tiles must be laid with a thin-bed adhesive that is
compatible with the membrane (e.g. Sopro MEG 665/
Sopro MEG 666).
• The tiles must, as far as possible, be fully bedded.
• A regular, straight-lay (i.e. grid) tile pattern is preferable.
• The works must be performed at a temperature of
between +5°C and max. +30°C.
The setting and curing behaviour of the thin-bed adhesive
may vary according to the prevailing temperature on site.
The use of rapid-set adhesive systems may be appropriate in
certain weather conditions.

A protective enclosure, possibly with heating, is recommended for
installing outdoor coverings during cold season.

Suitable measures should normally be taken to protect the
surfaces during setting (against watering down through
rain or premature drying out through sunshine).

Roof waterproofing standard DIN 18 531-1 "Requirements and principles
for design and execution".
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Composite waterproofing with membrane and tile finish

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
System design
According to the ZDB (Federation of the German
Construction Industry) data sheet "Guidance on indoor and
outdoor installation of composite waterproofing systems
with tile finish", the now standardized flexible, cementitious
sealing slurries have proved successful in practical
applications over many years.
Sheet membranes with tile finish are also strengthening
their position as an alternative waterproofing solution
alongside the liquid-applied systems.
In conjunction with the composite waterproofing systems
– where the situation allows (e.g. with buried constructions)
– water run-off can also be improved through the use of a
pervious, single-sized aggregate mortar.
Prior to the outdoor installation of waterproof membranes
and coverings, the substrates should exhibit a certain level
of strength and be sufficiently old (screeds, when they are
walkable after approx. 3 – 5 days; concrete, given its
shrinkage, after at least 3 months).
While, indoors, the drying process may virtually eliminate all
residual moisture in screeds (➥ importance of moisture
testing), outdoor fabric will ultimately reach an equilibrium
moisture content of 3 – 6 %.
The drying shrinkage-related deformation that poses a
perennial problem for indoor ceramic coverings is not
encountered outdoors. It should be ensured that outdoor

Tiled balcony.

coverings are normally installed on substrates which are not
sensitive to water (concrete, cement screeds, cementbonded tiles).
Depending on tile format, the following system
designs are recommended:
1

Balcony design with Sopro DSF flexible sealing
slurry (tile formats up to 60 x 60 cm)

2

Balcony design with Sopro AEB plus 639
waterproofing and separating membrane
(tile formats > 60 x 60 cm)

3

Pervious screed construction with Sopro DM 610
drainage mortar

%
6
4
2
0
Indoors
Drying behaviour of cement screeds.
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Outdoors

t

Composite waterproofing with membrane and tile finish

3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Constructions
Cantilevered balconies and balconies above habitable areas constitute the two basic configurations. Similarly, patios may be
either in contact with the ground or installed over used spaces.
R

5

F

2

1

B
P

1

Levelling coat to falls

2

Two-coat mineral waterproof
membrane

3

Sopro DB 438 sealing tape

4

Flexible thin-bed adhesive

5

Flexible cementitious tile grout

6

Elastic joint sealant

B

Concrete/cantilevered balcony
slab

A

Waterproof sheet membrane

D

Insulation/insulation strip

E

Screed

F

Tile

P

Render

PE

Circular-section PE back-up strip

R

Gutter section

4
PE
6

Cantilevered balcony with composite waterproofing.

3

D

DS Vapour

barrier

German Flat Roof Guidelines
Where habitable spaces are located beneath the balcony or patio, the construction is subject to the Flat Roof Guidelines
(issued by Federation of German Roofing Contractors), i.e. incorporation of an insulation layer plus vapour barrier and
waterproof sheet membrane is required prior to screed laying and tiling. To eliminate the risk of moisture penetration and
possible frost spalling or efflorescence, an additional membrane should be installed between screed and tile finish. Here too,
the incorporation of a pervious screed would also be possible (see details on pervious screeds later in this section).

D

4

2

E

A

D

DS

5

F

Recessed balcony above habitable basement space.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
1

	Balcony design with Sopro DSF 523 one-component flexible sealing slurry
(tile formats up to 60 x 60 cm)
6

5

F

4

2

3

1
1
2
3
4
5
6
F

Levelling coat to falls
Two-coat mineral waterproof
membrane
Sopro DB 438 sealing tape
Flexible thin-bed adhesive
Flexible cementitious tile grout
Elastic joint sealant
Tile

Balcony design with Sopro DSF 523 one-component flexible sealing slurry on cantilevered slab.

Flexible, cementitious sealing slurries have proved to be a
reliable, straightforward waterproofing material in this
context. They are applied in two coats to a total thickness
of 2 mm. Priming is not essential. The cement screed,
levelling coat to falls or concrete substrate is pre-wetted to
ensure it is slightly damp prior to coating.
The residual moisture of outdoor building elements is
of minor relevance to the application of the waterproof
membrane as these elements, unlike indoors, will never
completely dry out.

Application of flexible, mineral sealing slurry.

Note:
Even though the use of reaction resin waterproofing
products is permitted outdoors, preference should be
given to flexible, cementitious sealing slurries due to
their high water vapour permeability.

Slight pre-wetting of substrate prior to application of flexible sealing
slurry.

170

Composite waterproofing with membrane and tile finish

3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
System composition

Product recommendation
Levelling coat to falls:

rate
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r
e
t
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Waterproofing:
Sopro
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N
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Grouting:

E N 13 8

ing
Grout
Sopro FL plus
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Composite waterproofing with membrane and tile finish

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application procedure

1 Application of levelling coat to falls (Sopro RAM 3 454 renovation
and levelling mortar or Sopro Rapidur® M5 rapid-set screed mortar)
or bonded screed wet on wet with bonding layer.

2 Surface laid to falls ready to receive waterproof membrane (Sopro
TDS 823 two-component turbo sealing slurry).

3 Sealing tape and angle units embedded and secured using Sopro
TDS 823 prior to waterproofing of surfaces.

4 Balcony area waterproofed by two-coat application of Sopro TDS
823, with total dry coat thickness of 2 mm.

5 Laying of tiles in prepared Sopro MEG 665 megaFlex S2 highly
flexible tile adhesive bed.

6 Tiles laid with highly flexible Sopro MEG 665 and joints finished
with Sopro FL plus flexible tile grout.
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3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application procedure for junctions with windows/door units

1 Screed or levelling coat to falls turned down at angle of 45° at
junction with door unit.

2 Sopro FDB 524 flexible sealing tape adhesive-fixed in joint to be
waterproofed.

3 Joint waterproofed with Sopro TDS 823 two-component turbo
sealing slurry.

4 Waterproofed balcony surface and junction with door unit.

5 After insertion of perimeter insulation strip, sinking is filled with
low-shrinkage, capillary-sealing reaction resin mortar.

6 Tiles laid with Sopro MEG 665 megaFlex S2 highly flexible tile
adhesive using thin-bed method. Metal rail installed as termination
at door threshold.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
2

Balcony design with Sopro AEB plus 639 waterproofing and separating membrane
(tile formats > 60 x 60 cm)
6

5

F

4

2

3

4

3

7

1

1

2
3
4
5
6
7
F

Sopro RAM 3 454 renovation and
levelling mortar or Sopro VS 582
self-levelling filler
Sopro AEB plus 639
Sopro AEB 641 sealing tape
Flexible thin-bed tile adhesive
Sopro FL plus flexible tile grout
Sopro Ceramic Silicone
Sealing tape adhesive Sopro RMK
818 Racofix® universal adhesive
Tile

Sopro AEB plus 639

Sopro AEB plus 639 is a flexible, crack-bridging, stress-relieving waterproofing
and separating membrane. Under service conditions, the dual-purpose, sandwichconstruction membrane provides a reliable, heavy-duty water barrier while at the
same time, through its separating function, offering high stress relief.

ted to
es

C2 EF

S2

E N 12 00

4

N

DI

The tile covering is then installed on top of the membrane using Sopro MEG 665
or Sopro MEG 666 highly flexible water-free thin-bed adhesive.

Sopro RMK 818

Sopro AEB 641

T

Sopro AEB plus 639 is easily bonded to the substrate using a flexible thin-bed
adhesive. The sheets are simply butted, i.e. no lapping is required. The joints are
covered over with Sopro AEB 641 sealing tape, which is bonded using Sopro RMK
818 Racofix® universal adhesive, Sopro MKS 819 Racofix® universal adhesive or
Sopro TDS 823 two-component turbo sealing slurry.

Use of Sopro AEB plus 639 waterproofing and separating membrane in
conjunction with Sopro MEG 665 or Sopro MEG 666 allows trouble-free
installation of ceramic units > 60 x 60 cm.
Note:

N

S2

E N 12 00

4

T

C2 EF
DI

Given that the outdoor use of waterproof sheet membranes is not yet
covered by the standard, this still constitutes a special construction to be
agreed with the client.

Sopro MEG 666
ted to
es

Sopro MEG 665
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
System composition

Product recommendation
Levelling coat to falls:

Substrate

T

S2

C2 EF

S2

E N 12 00

4

N

E N 12 00

Sopro MEG 665

Sopro MEG 666

Waterproofing: mandatory for formats > 60 x 60 cm
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Adhesive
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Bonding:

Sopro RMK 818 / Sopro TDS 823
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S2
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4

Sopro AEB 641

Sopro AEB plus 639

T

Sopro AEB 641
at joints

N

ted to
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DI

Sopro
AEB plus 639
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Bonding:

Adhesive

ted to
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T

Sopro RAM 3 454

Sopro MEG 666
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s
Te

ted to

Extra-high
abraision resistance

DI

Grouting:

N

Reduced water
absorption

88

CG2 WA

Tile

E N 13 8

Sopro FL plus
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application procedure on patio with Sopro AEB plus 639*

1 Strong existing tile covering on patio.

2 Even out defects using Sopro RAM 3 454 renovation and levelling
mortar in preparation for installation of waterproof membrane.

3 Apply Sopro MEG 665 megaFlex S2 highly flexible tile adhesive
for bonding of Sopro AEB plus 639 waterproofing and separating
membrane.

4 Lay Sopro AEB plus 639 membrane in prepared adhesive bed.

5 Press down Sopro AEB plus 639 membrane into adhesive bed.

6 Form joints in Sopro AEB plus 639 membrane by butting adjacent
sheets.
* To be agreed as special construction.
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3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application procedure on patio with Sopro AEB plus 639*

7 To seal joint area, first apply Sopro RMK 818 Racofix® universal
adhesive.

8 Spread Sopro RMK 818 over joint area using notched spatula.

9 Tape over joints using Sopro AEB 641 sealing tape. Alternatively,
sealing tape can be bonded and watertightly sealed using Sopro
MKS 819 Racofix® universal adhesive or Sopro TDS 823 twocomponent turbo sealing slurry.

10 Apply Sopro MEG 665 megaFlex S2 highly flexible thin- and
floating-bed tile adhesive.

11 Comb Sopro MEG 665 onto waterproofed surface.

12 Lay tiles (with rear face coated) in prepared adhesive bed.

* To be agreed as special construction.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
3

Pervious screed

To ensure rapid drainage where ceramic
tile, and, in particular, natural stone
coverings are installed and thereby
minimize the risk of efflorescence and
discoloration to the finish, use of Sopro
DMX 619 drainage mortar eXtra as the
bedding material is recommended. The
single-size aggregate grading of the
mortar lends it an exceptionally high
water permeability, which ensures the
rapid permeation of water down to the
waterproof barrier (Sopro DSF flexible
sealing slurry/SoproThene® 878 bitumen
sheet membrane).
The construction is frost-resistant due to
the lack of capillary action and the large
quantity of voids that readily accommodate
the crystallization of water into ice,
thereby preventing spalling and
consequent adhesion failures.
The drainage mortar may be used as a
bedding mortar for bonded systems or,
laid to a suitable thickness (min. 50 mm),
for the installation of unbonded or floating
load-spreading layers.

Easy drainage of water through pervious screed
specimen.

1

3

6

2

5

4

B

Balcony design with Sopro DMX 619 drainage mortar eXtra
See also Section 6 "Reliable laying of natural stone" (under 6.4 "Pervious
bedding systems")
1

Two coats of Sopro DSF flexible
sealing slurry or SoproThene®
878 bitumen sheet membrane

2

Sopro FL plus flexible tile grout
Sopro DMX 619 drainage
mortar eXtra
Sopro HSF 748 flexible bonding
slurry with trass/flexible thinbed adhesive

3
4

5

6
B
F

Sopro VS 582 self-levelling filler or
Sopro RAM 3 454 renovation and
levelling mortar
Sopro DRM 653 drainage mat*
Concrete
Tile

Tile laying on pervious screed using thin-bed method.

Sopro DMX 619 drainage mortar eXtra
Water permeability: approx. 3.2 ltr/(m2 x s)

* Sopro DRM 653 drainage mat should generally be laid over waterproof barrier as protective
layer and to improve water run-off.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Pervious screed construction with Sopro DMX 619 drainage mortar eXtra
Pervious screed constructions for large balcony/patio areas,
whose size makes it unfeasible to provide adequate falls,
always require the additional incorporation of a drainage
mat. This allows the water percolating through the pervious
screed to drain off easily, thus eliminating the risk of
waterlogging.
The pervious screed can be laid on top of the abovedescribed flexible, cementitious membranes as well as on a
surface waterproofed to DIN 18 531 (bitumen sheet). The
latter solution is preferable for waterproofing constructions
subject to the Flat Roof Guidelines (i.e. with habitable
F

1

2

4

3

5

spaces located beneath), which always require a loadspreading layer as a base for rigid coverings. The relatively
"simple" system offers the merit of ensuring rapid drainage
of the assembly, thereby guaranteeing the integrity of the
covering.
Note: In these situations – as opposed to surfaces in
contact with ground – pervious tile grouts are not
recommended. The falls provided should cause the incident
water to run off over the surface rather than draining
through the construction. The joints should be sealed using
Sopro FL plus flexible tile grout.

6

Sopro DMX 619

1
2

3

Waterproof membrane with Sopro DSF flexible sealing slurry
Sopro HSF 748 flexible bonding
slurry with trass/flexible thin-bed
adhesive

4

Sopro DMX 619 drainage mortar eXtra

7

Sopro Ceramic Silicone

5

Sopro DRM 653 drainage mat

A

Waterproof sheet membrane

6

Sopro VS 582 self-levelling filler or
Sopro RAM 3 454 renovation and levelling mortar

D

Insulation/perimeter insulation strip

Sopro FL plus flexible tile grout

D

3

F

Sopro DRM 653
8 mm

2

4

5

D

DS

A

Recessed balcony above habitable basement space.

DS Vapour
F

barrier

Tile

7

lting:
Project Consu
0

7-1 7
+49 6 11-17 0
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
System composition

Product recommendation
Sopro
Bauchemie GmbH
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3.4

External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application

1 Waterproof sheet membrane with SoproThene® aluminium edging
tape at junction with door unit.

2 Sopro DRM 653 drainage mat laid over membrane and Sopro RDS
960 perimeter insulation strip bonded to door unit.

3 ACO channel installed at junction with door and set to required
height.

4 Sopro DMX 619 drainage mortar eXtra is placed over Sopro DRM
653 drainage mat with minimum thickness of 50 mm. It is then precompacted and struck off.

5 Tiles are immediately laid wet on wet, e.g. with Sopro MEG 667
megaFlex TX highly flexible tile adhesive.

6 Tile covering lies flush with ACO channel.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Application

7 Tile joints are finished using Sopro FL plus flexible tile grout.

8 Metal strip fitted by rainwater plumber to protect waterproof
membrane and ensure proper shedding of water from drip on door
unit into (ACO) channel.

9 To ensure reliable drainage of channel, this must be connected via a
branch channel to floor drain/gully.

10

11 Branch channel enclosed by pervious bedding mortar.
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Floor drains (ACO) located in middle of a surface must also be
drained via a branch channel.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Patios
An expanding range of thick, large-format ceramic units is now available for the design of outdoor pavements. The newgeneration ceramic paving flags are available in practically any size and with a near-limitless variety of finishes.
The key feature of these flags is their thickness, which
ranges between 2 and 3 cm. Various installation options are
possible, depending on the envisaged use of the area – the
projected live loads being the decisive factor.
Rigid installation on a concrete ground slab or suitably thick
pervious mortar bed has, of course, established itself as the
best solution. Unfortunately, this is not always feasible or
proves to be too elaborate. A partially bound assembly may,
however, be possible in such cases.
Complete loose laying of the units is not recommended.
One of the reasons is that, despite their 2 cm thickness, the
flags are prone to "rocking" and vertical displacement
when loaded at the edges due to leverage action and
inadequate interlock between the flags at their joint faces.
This may lead to the formation of "steps", i.e. trip hazards.

New-generation ceramic flags in various formats for patios and terraces.

The above-mentioned bound or partially bound constructions
are a useful option for laying flags or tiles, particularly on
patios and terraces with the associated live loads. Clients
are thus provided with a continuous patio surface that is
easy to maintain and remains perfectly level throughout its
service life.

Ceramic flags on gravel bed subject to non-uniform loads, with unwanted "rocking" and vertical displacement.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Installation of bound-construction patio with 2 cm ceramic flags

Placement of unbound frost protection course.

Compaction of unbound base and frost protection course.

Preparation of pervious bedding mortar using screed pump.

Compaction and striking off of pervious mortar bed at required level.

Sopro MEG 665 megaFlex S2 highly flexible tile adhesive combed onto
rear face of flag for laying by buttering method.

Installed flag paving, ready for finishing with Sopro FL plus flexible tile
grout.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Partially bound construction on patios
A partially bound construction may be adopted as long as it
is clearly specified that the patio will only be subject to
pedestrian traffic.
To ensure the proper performance of this solution, certain
parameters need to be considered.
Composition:
• Properly compacted and suitably sized frost protection
course.
Sopro Solitär® F20

• Chippings bed – crushed, angular aggregate, compacted.
• Perimeter edging to area (lawn kerbing etc.).
• Units laid with tile adhesive combed onto rear face
(Sopro's No.1 flexible tile adhesive etc.) to achieve
interlock between units and chippings.
• Joints filled with Sopro Solitär® F20 using water hose to
wash in grout.
• Once Sopro Solitär® F20 has cured, it will remain pervious.

Tile adhesive (Sopro's No.1 –
interlocking bonding layer)

Sopro Solitär® F20 with high
degree of joint filling and
compaction

Frost protection course
(compacted)

Adhesive (e.g. Sopro's No.1 flexible tile adhesive)
applied to rear face of units.

Flag/tile

Chippings bed (crushed
aggregate), 4 – 5 cm thick

Embedded chippings on rear face are clearly
visible.

Embedment of chippings in adhesive.
This provides units with rough,
interlocking rear face that is no
longer prone to displacement.

Straightforward grouting with Sopro Solitär® F20
using water hose and rubber squeegee.
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External areas under ZDB data sheet, DIN 18 531,
normal, recessed and access balconies
Special applications
Balcony design with low construction height

1

3

4

7

A

D

6

B

DS

The required construction heights may not be available due
to various site factors and constraints. Yet, floating and
unbonded cement screeds require a minimum thickness to
ensure failure-free accommodation of the incident flexural
tensile forces.

F

2 cm

The extension of DIN EN 13 813 to include reaction resins as
a new screed binder nonetheless allows the installation of
thinner-layer floating screed constructions.
Bay lengths are limited to max. 3 m, while bay sizes are not
allowed to exceed approx. 8 – 9 m².

Outdoor construction with tile covering above habitable space to German
Flat Roof Guidelines.

Despite the insufficient height of the overall construction, a
design compliant with the German Flat Roof Guidelines
is feasible using a (min. 2 cm thick) floating, load-spreading
layer of Sopro EE 771 epoxy mortar.

Sopro EE 771 epoxy mortar

Moreover, the shrinkage-free curing properties of
Sopro EE 771 allow laying in varying thicknesses (e.g.
to falls) without any risk of stress accumulation.

Flexural tensile strength: ≥ 15 N/mm²
Compressive strength: ≥ 60 N/mm²
Further applications of the shrinkage-free Sopro EE 771
epoxy mortar are detailed in Section 11 "Levelling of
substrates".

New finish on existing tile covering
Existing coverings, which inspection shows to be of adequate strength, can be overlaid with a new tile finish. The application
of Sopro TDS 823 two-component turbo sealing slurry as a waterproof membrane is feasible in such situations, after
cleaning and mechanical roughening of the existing covering. The tiles can then be laid using Sopro MEG 665/Sopro
MEG 666 highly flexible tile adhesive.
1 Waterproof membrane with Sopro
TDS 823 two-component turbo
sealing slurry
5
4
F
3
1
2
AF
2

Sealing tape

3

Flexible thin-bed tile adhesive

4

Sopro FL plus flexible tile grout

5

Sopro Sanitary Silicone

6

Levelling coat to falls using Sopro RAM 3 454 renovation and
levelling mortar or Sopro VS 582
self-levelling filler

7

Thin screed produced with Sopro
EE 771 epoxy mortar

A

Waterproof sheet membrane

B

Concrete

D

Insulation

DS Vapour

Refurbishment.

186

barrier

F

Tile

AF
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Assessment and testing of waterproof membranes
The waterproofing materials approved under DIN 18 534
Part 3 take the form of liquid-applied membranes that act
compositely with the subsequently installed tile covering
and must therefore be assessed as part of an integral
system. The liquid membrane products are applied in at
least two coats and are ultimately required to achieve a
predetermined minimum dry coat thickness. Contractors
are free to adopt their preferred application technique
depending on their particular skills and experience. Common
methods include brush, trowel, roller and spray application.
Irrespective of the procedure, however, achievement of the
specified minimum dry coat thicknesses for the particular
materials is required upon completion of the works.

It is recommended that all relevant parties (e.g. designer,
site supervisor, applicator and, where appropriate, the
client) be present during the performance of these tests.
A proven method involves cutting out a specimen whose
thickness is then measured with a calliper rule.
The measurement points should be marked with a felt-tip
pen and entered in the relevant project layout drawing.

The minimum dry coat thickness comprises the nominal dry
coat thickness plus a thickness supplement. In the absence
of a specification by the manufacturer, a supplement of
25% should be applied.

The following minimum dry coat thicknesses
are mandatory:
Polymer dispersions:

0.5 mm

Polymer/mortar composites:

2 mm

Reaction resin products:

1 mm

(Application in two different colours to facilitate verification)

Cut-out membrane specimen to be used for coat thickness measurement.

The measurement results should be duly recorded and
appended to the site diary.

Calliper rule for measurement of coat thickness.

To ensure that the required coat thicknesses are achieved,
checks on random specimens are recommended prior to
tiling. The more critical the application (e.g. swimming
pools, industrial facilities), the more intensive should be the
treatment of waterproofing issues and the stricter the
on-site quality control regime.
Coat thicknesses can be measured both on freshly applied
material (using template) and on membranes that have set
in order to confirm compliance or determine the magnitude
of any deviations*.

Report for site diary.

* Here, testing of W3-I areas is mandatory.
Up to 20 m2 – 5 measurements; 100 m2 – 10 measurements.
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Assessment and testing of waterproof membranes
Resealing of measurement points:
To properly reseal the measurement points and reinstate
the membrane, it is not enough simply to fill in the recess
left by the cut-out with waterproofing compound. In such
an event, the drying process would lead to shrinkage cracks

at the junction between the existing membrane and the
freshly applied material. To avoid this, the perimeter area
around the cut-out should be lightly sanded down to
produce a gently tapering transition.

New membrane material

Measurement point "only" filled in…

…leads to notch cracks at junction between old and new membrane.

Wrong

Sanded area

Measurement point sanded into funnel shape…

…and then filled with membrane material to produce lapped area.

Right
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Assessment and testing of waterproof membranes
Resealing/overcoating of measurement point:

Measurement point.

Sanding around edges of cut-out to produce tapering transition.

Measurement point sanded into "dish" shape.

Filling of measurement point with membrane material.

Cut-out properly resealed to reinstate membrane.
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Assessment and testing of waterproof membranes
Test methods for waterproof membranes
At the latest since their inclusion in the new waterproofing
standard for indoor spaces, DIN 18 534, composite
waterproofing systems have acquired a new significance in
terms of design, construction and on-site quality assurance/
acceptance. Various methods for assessment of the
waterproof membranes are currently under development.

1. Inspection during installation
Templates can be used to perform an immediate check on
coat thickness and the application of adequate material.

2. Sopro eScann® – electronic measurement
of cured membrane
This method allows detection of any defects or "holidays",
i.e. discontinuities, in the membrane. In order to use the
measurement device, an electrically conductive coating (e.g.
Sopro's No.1 flexible tile adhesive with Sopro ELD 458
conductive dispersion) must be applied below the
membrane.

3. Vacuum test
The watertightness of joints between sheet membranes can
be tested using a vacuum pump.
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Repair of tile coverings in composite waterproofing systems
It is inevitable, given that waterproof/damp-proof membranes are nowadays installed below tile coverings in all wet areas,
that various factors – e.g. damaged (fractured/cracked) tiles or retrofitted pipes – may necessitate later work to or extension
of these membranes.

Case 1: Damaged tile

1 External action may cause damage to tile coverings, e.g. in the form
of cracks or glaze spalling. The following precautions should be
taken to prevent damage to the waterproof membrane during tiling
repair.

2 To avoid any harm to the adjacent tiling when removing the
damaged tile, the joint should first be carefully cut out with a joint
cutter or angle grinder. It should be ensured that the waterproof
membrane is not damaged during this operation.

3 After the joints are cut, the damaged tile can be shattered by gentle
hammer blows and the fragments removed.

4 Removal of the tile fragments reveals the old adhesive bed.

5 To avoid the formation of steps and ensure flush installation of the
new tiles, the old adhesive should be removed from the waterproof
membrane using a disc sander. Once this is done, work can commence on replacing the tiles.

191

3.6

Composite waterproofing with membrane and tile finish

Repair of tile coverings in composite waterproofing systems
Case 2: Retrofitted penetrations
Alterations and extensions to building services systems may necessitate new installations that penetrate the waterproof
membrane. Retrofitted installations require careful detailing by the designer and particularly careful workmanship on the
part of the contractor.

1 As in Case 1: The damaged tile at the penetration is carefully
removed and the adhesive bed sanded down to the level of the
waterproof membrane. Provision is also required for a "dished"
transition zone at membrane level to receive the new waterproofing
material.

2 The penetrating pipe is enclosed by a Sopro sealing collar, which is
worked into the membrane material.

3 Careful waterproofing of the area around the penetration is crucial
for long-term performance.

4 Finished penetration seal. The missing tiles can be replaced when
the membrane has set. Of particular importance is the incorporation
of an elastic seal between pipe and tile.
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Repair of tile coverings in composite waterproofing systems
Case 3: Junctions between new and existing waterproof membranes
The procedure to be adopted for joining up new to existing waterproof membranes is similar to that for retrofitted
penetrations (Case 2). The tiling should be carefully removed at the junction to uncover the existing membrane and allow
a lapped transition.

1 The exposed membrane requires an approx. 10 cm wide edge zone
for the junction with the new waterproof coating.

2 The edge zone of the membrane is feathered (thinned) out by sanding.

3 Properly prepared transition zone for junction with new waterproof
membrane.

4 Overlapping and flushing up of new waterproof coating to existing
membrane, e.g. using smoother.
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Repair of tile coverings in composite waterproofing systems
Case 4: Junctions between new and existing waterproof membranes
as part of a refurbishment
Example: Connection of newly installed barrier-free shower area to existing waterproof membrane

1 The joints in the first tile row are cut out.

2 The tiles are then shattered and the fragments carefully removed
without damaging the membrane.

3 The waterproof barrier is scuff sanded and the adhesive residue removed using a small angle grinder.

4 An overlapping membrane is applied at the junction between
shower and existing area.

5 Installed waterproof membrane (Sopro DSF 423 two-component
flexible sealing slurry). Mosaic covering can be laid after drying.
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Sopro product systems
for sustainable construction

Schematic system composition

Low-emission waterproofing products*

Sopro FDF 525/527
flexible sealing
compound
DGNB:
Top quality level 4,
Line 9**

Sopro TDS 823
two-component
turbo sealing slurry
DGNB:
Top quality level 4,
Line 9**

Sopro AEB 640
waterproofing and
separating membrane
DGNB:
Top quality level 4,
Line 9**

Other waterproofing products

Sopro PU-FD 570/571
surface sealant for walls/floors
DGNB:
Top quality level 3,
Line 20**

*For details of all relevant Sopro products, please consult our sustainability brochure.
**Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).
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Tiling in swimming pool construction

Fundamentals
Swimming pools are heavy-duty constructions featuring a
wide variety of geometries and complicated details. The
incorporated ceramic coverings, joints and waterproof
membranes are permanently exposed to mechanical loads
(hydrostatic pressure, high-pressure cleaners etc.) along
with weather action, aggressive media (chemical cleaning
agents) and, in some cases, brine and thermal water. This
makes a carefully co-ordinated design, correct material
specification and high-quality workmanship all the more
vital to prevent failures in the long term.



In addition to the ZDB (Federation of the German
Construction Industry) data sheet "Guidance on indoor and
outdoor installation of composite waterproofing systems
with tile finish" mentioned in Section 3, the ZDB has also
issued a data sheet entitled "Guidance on design and
workmanship for ceramic coverings in swimming pools" for
use by designers.





on
visi
r re 019
e
d
n
2
ly u nuary
rent
Cur atus: Ja
St

Deck-level therapy pool.

Flexible, mineral sealing slurries, e.g. Sopro DSF 423 or
Sopro TDS 823, are suitable for structures filled with normal
pool water.
The use of chemically resistant reaction resin coating
systems, e.g. Sopro PU-FD surface sealant, is generally
required in brine or thermal baths and upon exposure to
aggressive pool water.

Minimum dry coat thicknesses for underwater
applications:
Reaction resin products
DIN 18 535:1.0 mm
Polymer/mortar composites
DIN 18 535:2.0 mm
Coat thicknesses should be checked after drying (by
incision or using coat thickness gauge) and recorded
(see Section 3).

New-build swimming pools are generally constructed of
(waterproof) reinforced concrete to DIN 1045.
An additional waterproof barrier is frequently required,
particularly on refurbishment schemes (old baths) or where
the new-build pool fabric is not watertight. In such cases,
a composite waterproofing system with membrane and tile
finish offers a suitable solution. This variant is covered by
national technical approvals, complies with good practice
and is described in DIN 18 535 "Waterproofing of tanks
and pools".
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Tiling in swimming pool construction

Fundamentals
All parts of the previous German standard, DIN 18 195, were withdrawn and replaced by new standards with effect from
July 2017.
Standard DIN 18 535 now contains all necessary details governing the waterproofing of tanks and pools.

DIN 18531

DIN 18532
DIN 18534

DIN 18535

DIN 18533

DIN 18 535.

DEUTSCHE NORM

			

Juli 2017

ICS 91.120.30

DEUTSCHE NORM

D

DIN 18535-1
Ersatzvermerk
siehe unten

ICS 91.120.30

DEUTSCHE NORM

D

			

Juli 2017

D

DIN 18535-3

Ersatzvermerk
siehe unten

ICS 91.120.30

Ersatzvermerk
siehe unten

Abdichtung von Behältern und Becken –
Teil 1: Anforderungen, Planungs- und Ausführungsgrundsätze

Abdichtung von Behältern und Becken –
Teil 2: Abdichtung mit bahnenförmigen Abdichtungsstoffen

Abdichtung von Behältern und Becken –
Teil 3: Abdichtung mit flüssig zu verarbeitenden Abdichtungsstoffen

Waterproofing of tanks and pools –
Part 2: Waterproofing with waterproofing materials in sheet form

Waterproofing of tanks and pools –
Part 3: Waterproofing with liquid-applied waterproofing materials

Ersatzvermerk

Ersatzvermerk

Ersatzvermerk

Mit DIN 18195:2017-07, DIN 18531-1:2017-07, DIN 18531-2:2017-07, DIN 18531-3:2017-07,
DIN 18531-4:2017-07, DIN 18531-5:2017-07, DIN 18532-1:2017-07, DIN 18532-2:2017-07,
DIN 18532-3:2017-07, DIN 18532-4:2017-07, DIN 18532-5:2017-07, DIN 18532-6:2017-07,
DIN 18533-1:2017-07, DIN 18533-2:2017-07, DIN 18533-3:2017-07, DIN 18534-1:2017-07,
DIN 18534-2:2017-07, DIN 18534-3:2017-07, DIN 18534-4:2017-07, DIN 18535-2:2017-07 und
DIN 18535-3:2017-07 Ersatz für DIN 18195 Beiblatt 1:2011-03, DIN 18195-1:2011-12, DIN 18195-2:2009-04,
DIN 18195-3:2011-12, DIN 18195-4:2011-12, DIN 18195-5:2011-12, DIN 18195-6:2011-12,
DIN 18195-7:2009-07, DIN 18195-8:2011-12, DIN 18195-9:2010-05 und DIN 18195-10:2011-12

Mit DIN 18195:2017-07, DIN 18531-1:2017-07, DIN 18531-2:2017-07, DIN 18531-3:2017-07,
DIN 18531-4:2017-07, DIN 18531-5:2017-07, DIN 18532-1:2017-07, DIN 18532-2:2017-07,
DIN 18532-3:2017-07, DIN 18532-4:2017-07, DIN 18532-5:2017-07, DIN 18532-6:2017-07,
DIN 18533-1:2017-07, DIN 18533-2:2017-07, DIN 18533-3:2017-07, DIN 18534-1:2017-07,
DIN 18534-2:2017-07, DIN 18534-3:2017-07, DIN 18534-4:2017-07, DIN 18535-1:2017-07 und
DIN 18535-3:2017-07 Ersatz für DIN 18195 Beiblatt 1:2011-03, DIN 18195-1:2011-12, DIN 18195-2:2009-04,
DIN 18195-3:2011-12, DIN 18195-4:2011-12, DIN 18195-5:2011-12, DIN 18195-6:2011-12,
DIN 18195-7:2009-07, DIN 18195-8:2011-12, DIN 18195-9:2010-05 und DIN 18195-10:2011-12

Mit DIN 18195:2017-07, DIN 18531-1:2017-07, DIN 18531-2:2017-07, DIN 18531-3:2017-07,
DIN 18531-4:2017-07, DIN 18531-5:2017-07, DIN 18532-1:2017-07, DIN 18532-2:2017-07,
DIN 18532-3:2017-07, DIN 18532-4:2017-07, DIN 18532-5:2017-07, DIN 18532-6:2017-07,
DIN 18533-1:2017-07, DIN 18533-2:2017-07, DIN 18533-3:2017-07, DIN 18534-1:2017-07,
DIN 18534-2:2017-07, DIN 18534-3:2017-07, DIN 18534-4:2017-07, DIN 18535-1:2017-07 und
DIN 18535-2:2017-07 Ersatz für DIN 18195 Beiblatt 1:2011-03, DIN 18195-1:2011-12, DIN 18195-2:2009-04,
DIN 18195-3:2011-12, DIN 18195-4:2011-12, DIN 18195-5:2011-12, DIN 18195-6:2011-12,
DIN 18195-7:2009-07, DIN 18195-8:2011-12, DIN 18195-9:2010-05 und DIN 18195-10:2011-12
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Based partly on the ZDB data sheets "Composite waterproofing systems" and "Swimming pool construction", the
new standard DIN 18 535 "Waterproofing of tanks and pools" among other things describes liquid-applied waterproof
membranes for use in conjunction with a tile finish, which now has the status of an officially standardized system.
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Fundamentals
DIN 18 535 governs the waterproofing of swimming pools, drinking water tanks/containers, water storage basins, overflow
tanks etc. against internal water pressure.
The selected waterproofing materials must be permanently resistant to the impounded water. Depending on the situation,
a water analysis may also prove necessary as part of the assessment process.
The liquid-applied waterproofing materials are applied directly onto the substrate (concrete, swimming pool render, bonded
screed). To achieve a durable bond, any adhesion-impairing substances must be removed, if necessary by mechanical
treatment.

Water action classes
DIN 18 535 defines various classes of water action in function of the filling level of the tank or pool:

Water action class

Filling level

W1-B

≤5m

W2-B

≤ 10 m

W3-B

> 10 m

Crack classes
Given the permanent exposure to water pressure, the substrate assessment must also focus on any existing cracks.

Crack class

Crack/crack width

R0-B

No change in crack width or
new crack formation

R1-B

New crack formation or
change in crack width up to
max. 0.2 mm

R2-B

New crack formation or
change in crack width up to
max. 0.5 mm

R3-B

New crack formation or
change in crack width up to
max. 1.0 mm; offset between
crack faces up to 0.5 mm

Cracks in concrete require assessment and repair prior to the continuation
of works.

Filling and emptying
Given the high water loads and variations in water temperature (filling water/pool water temperature), tanks and swimming
pools are subject to severe structural action. Particular care must therefore be taken to avoid overly rapid filling or emptying
of the tank/pool and to prevent any undue thermal shocks.
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Tank/pool location
The choice of waterproofing solution may also be influenced by the location of the tank or pool.
Particularly for indoor swimming pools, it is also essential to protect the structure against the pool water.

Location designation

Location description

S1-B

Outdoor tanks/pools not attached to a structure (membrane serving to guard against
escape of water from tank/pool).

S2-B

Outdoor tanks/pools directly adjoining and attached to a structure (membrane also serving
to waterproof structure against infiltration of impounded water) and indoor tanks/pools.

S1-B

S2-B

S2-B

Water
action class

Waterproofing solution

Crack class

Location

with liquid-applied waterproofing materials
Non-crack-bridging mineral
sealing slurries (MSS) with
national test certificate (abP)

W1-B to W3-B

R0-B

S1-B

Crack-bridging mineral
sealing slurries (MSS) with
national test certificate (abP)

W1-B, W2-B

R0-B, R1-B

S1-B, S2-B

Liquid polymers with national
test certificate (abP)

W1-B, W2-B

R0-B to R3-B

S1-B, S2-B

with liquid-applied waterproofing materials used in conjunction with tile coverings (AIV-F)
Min. RM-01P or CM-01P

W1-B

R0-B, R1-B

S1-B

Waterproofing system with
national test certificate
(abP) under PG-AIV-F

W1-B, W2-B

R0-B, R1-B

S1-B, S2-B

CM
RM
01
02
P
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= liquid-applied cementitious waterproofing products
= liquid-applied reaction resin waterproofing products
= with improved crack-bridging ability at low temperatures (-5 °C)
= with improved crack-bridging ability at very low temperatures (-20 °C)
= resistant to chlorinated water (i.e. for use in swimming pools)
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Membrane height
The waterproof membrane must be carried at least 150 mm above the water level.
≥150 mm

Capillary seal
Suitable capillary-sealing layers must be incorporated where the action of hydrostatic pressure is likely.
See the details provided on the following pages (pool edges).

Junctions/penetrations
Junctions between membranes and penetrations are formed using adhesive or loose/integral flange assemblies.
A minimum flange width of 50 mm is required.

≥ 50 mm

Emptying
The time during which pools are empty must be kept to an absolute minimum. They should not be drained when not in
service.
Outdoor pools must be protected against frost and ice pressure (see data sheet "Winterization of outdoor pools" issued
by the Deutsche Gesellschaft für das Badewesen e.V. (German Association for Recreational and Medicinal Bath Industry)).
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Alongside the results of the general substrate assessment,
the age of the concrete plays a key role in the waterproofing
process.
This needs to be factored into the construction programme
from the very outset. DIN 18 157 (currently under revision),
which governs the subsequent tile laying process, specifies
a minimum concrete age of six months.

A minimum age of six months is required for the new concrete pool.

Waterproofing solution

Age of concrete substrate at time of waterproofing

with liquid-applied waterproofing materials
Non-crack-bridging mineral sealing slurries (MSS) with
national test certificate (abP)*

≥ 6 months

Crack-bridging mineral sealing slurries (MSS) with national
test certificate (abP)*

≥ 3 months

Liquid polymers with national test certificate (abP)*

≥ 28 days

with liquid-applied waterproofing materials used in conjunction with tile coverings (AIV-F)
Min. RM-01P or CM-01P
Min. RM-01P or CM-01P with national test certificate (abP) ≥ 6 months
Min. RM-P or CM-P with national test certificate (abP)
*e.g. simple water tank "without tile covering"
RM
CM
01
02
P
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= liquid-applied reaction resin products
= liquid-applied cementitious products
= with crack-bridging ability at - 5°C
= with crack-bridging ability at - 20°C
= resistant to chlorinated water
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Application
Verification of coat thicknesses
• The product manufacturer is required to state the
consumption rate per m² and corresponding wet coat
thickness.
• To guarantee provision of the minimum dry coat thickness,
the waterproof membrane must achieve a specified
average dry coat thickness (ds). This is given as the
minimum dry coat thickness (d min) plus a thickness
supplement (dz).
• The manufacturer is required to specify the thickness
supplement. If no such specification is provided, a
minimum value of 25 % should be applied.
• The coat thickness is verified through the consumption
rate or measurement of the wet coat thickness.
• A confirmation test may be performed on a sample
extracted from the cured membrane, particularly in case
of justified doubts with regard to the membrane quality.
(At least 5 measurements spread over 20 m² or, for large
areas, 10 measurements per 100 m²).

Spray application of membrane in diving pool.
Sopro copper strip for
equipotential bonding

Electrical arc upon
detection of holiday

Repair/refurbishment of composite waterproofing systems
with membrane plus tile finish – see Section 3.6.

Sopro eScann® – electronic holiday detection
for waterproof membranes
The proper performance of membranes in tanks and pools
is particularly important due to their permanent exposure to
the impounded water pressure.
Membrane integrity can be tested under service conditions
by means of a 14-day trial filling. To gain maximum certainty
that this test will be passed, it is possible to perform a
preliminary non-destructive test on the membrane using
the electronic Sopro eScann® system. This method involves
running a copper "broom" under high voltage over
the membrane surface. Any detected "holidays", i.e.
discontinuities in the coating, immediately trigger an
acoustic signal from the equipment and/or an electrical arc
at the location of the potential leak.

Conductive layer

Membrane,
e.g. Sopro TDS 823

Induction coil
(measurement device)

However, performance of the test requires application,
prior to waterproofing, of an electrically conductive layer
comprising tile adhesive and Sopro ELD 458 conductive
dispersion.

The electronic measurement device ensures rapid holiday detection.
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Deck-level pools
With a deck-level arrangement, the surface of the water is
level with or often even higher than the adjacent poolside
area. The capillary action of water and hydrostatic pressure
resulting from the water head necessitate the incorporation
of suitable capillary seals.

The two basic types of pool arrangement – deck-level and
dropped-level – are encountered on both new-build and
refurbishment schemes. Deck-level pools are clearly gaining
in popularity, particularly on refurbishment projects. Both
variants display certain features that require consideration
at the design and construction stages.

1. Deck-level pool with "Wiesbaden" system edge channel
The impounded water attempts to
penetrate below and behind the pool
edge units and to rise to the same
level as in the pool. The fact that the
edge channel creates a closed pressure
system (similar to a water tube level)
necessitates the incorporation of a
capillary-sealing zone behind the
channel using a reaction resin/silica
sand grout.

F

5

4

3
1
B
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PE

6

E

D

7

1

Waterproof membrane

2

Sealing tape

3

Flexible thin-bed tile adhesive

4

Medium-bed or, possibly, thin-bed
adhesive

5

Capillary seal – Sopro EPG 522
epoxy primer and silica sand

6

High-strength, cementitious tile
grout – Sopro TF

7

Elastic joint sealant

B

Concrete

D

Insulation

E

Screed

F

Tile

PE

Circular-section PE back-up strip
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With pool edge designs incorporating a Wiesbaden system
channel, particular attention needs to be given to the joints
between the individual edge channel units.
The joints and units are constantly washed over by water,
causing a small degree of erosion. Only hardwearing, highstrength tile grouts such as Sopro TF or Sopro FEP should
therefore be used in such situations.

the channels. Special care should be taken to avoid air
entrapment.
Particularly careful grouting is required at the rear wall of the
channel unit so as to minimize upward hydrostatic pressure
within the joint before the capillary seal and prevent the
unobstructed escape of water onto the pool deck.

The units should be carefully grouted such that the joints
are completely filled from the base to the upper ends of

Deck-level arrangement with Wiesbaden system edge channel. Water level
is approx. 3 – 4 cm higher than surface of adjacent poolside area.

Porous tile grout – water under hydrostatic pressure shoots up through
channel base.

Water escaping at joint between pool edge units behind capillary seal.

Diagram showing water path through poorly grouted joint.

Good-practice example of capillary seal behind pool edge unit.
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The ends of a Wiesbaden system edge channel, where these
abut against a wall, also merit special attention. Water is
often able to escape freely at these locations if the channels
are terminated only by a mortar-bedded tile. Such leakages
at the ends of a Wiesbaden system edge channel can again
be prevented through incorporation of a capillary seal.

1
2

3

4

5

1

Waterproof membrane

2

Tile installed with capillary-sealing Sopro DBE 500
epoxy tile adhesive

3

Tile

4

Reaction resin capillary seal comprising Sopro BH 869
construction resin, Sopro QS 511 coarse silica sand
and Sopro KQS 607 crystal quartz sand in proportion
1 : 1 : 1 parts by volume

5

Joint with capillary seal

Capillary seal at end of Wiesbaden system edge channel.

Uncontrolled escape of water onto pool deck at end of channel.
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2. Deck-level pool with "Finnish" edge channel
Where a "Finnish" overflow system is
adopted for deck-level swimming pools,
there is no hydrostatic pressure acting
on the external face of the channel
unit due to the open configuration.
Here too, however, provision of a
suitable seal is necessary to prevent the
capillary action of water.

F

2

PE

6

E

D

7

The top tile on the outer face of the
channel should be fixed with a reaction
resin-based thin-bed adhesive (Sopro
DBE 500) using the buttering/floating
method, filled and grouted with Sopro
FEP epoxy tile grout. Here too, the
incorporation of a capillary seal with
a reaction resin compound may be
appropriate.

Waterproof membrane
2 Sealing tape
3 Flexible thin-bed tile adhesive
4 Medium-bed tile adhesive
5 Capillary seal – Sopro EPG 522
epoxy primer and silica sand
6 High-strength, cementitious tile
grout – Sopro TF
7 Elastic joint sealant
B Concrete
D Insulation
E Screed
F Tile
PE Circular-section PE back-up strip
1

5

4

3
1

Finnish edge channel in area of pool steps.

B

Capillary seal incorporated using Sopro EPG 522 epoxy primer (mixed with
silica sand).
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3. Dropped-level (therapy) pool
With dropped-level arrangements
(e.g. in older or therapy pools), the
hydrostatic pressure at the pool
edge acting on the outer side of
the channel at water level diminishes
towards zero and therefore plays only
an insignificant role. Here too, though,
a suitable capillary seal with a reaction
resin compound is required to prevent
the capillary action of the water.

R

1

3

5

4

B

F

6

1

Waterproof membrane

2

Flexible thin-bed tile adhesive

3

Medium-bed or, possibly,
thin-bed adhesive

4

Levelling coat with Sopro SBP 474
swimming pool render

5

Capillary seal

6

High-strength, cementitious
tile grout – Sopro TF

B

Concrete

R

Channel/pool edge units

F

Tile

2

Dropped-level pool in art nouveau-style baths.
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Dropped-level therapy pool.
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4. Dropped-level skimmer pool
Skimmer units, which serve to remove debris from the
surface of pool water, are a regular feature of private
swimming pools. With this arrangement, the water line
is some 15 – 20 cm below the top face of the later pool
edge covering. Water runs off below the pool edge level
via the skimmer inlets. As the pool edge is not in direct
contact with the pool water, this arrangement tends to
be unproblematic. Proper incorporation of the skimmer
units in the pool's waterproof membrane is nonetheless
crucial. Here, DIN 18 535 requires minimum flange widths
of 50 mm.

B

5

2

1

6

W

4

3
S

Swimming pool with skimmer.

Note:
The cleaning and maintenance of public and, in
particular, private pools should comply with the data
sheet "Hygiene, cleaning and disinfection of pools"
issued by the Deutsche Gesellschaft für das Badewesen
e.V. (German Association for Recreational and Medicinal
Bath Industry). The choice of cleaning agent should be
based on list RK (tested cleaning agents for ceramic
coverings in swimming pools).
Outdoor pools should be protected against frost
action. The data sheet entitled "Winterization of
outdoor pools" issued by the above-mentioned
association should be observed.

1

Waterproof membrane

2

Levelling coat with Sopro SBP 474 swimming pool
render

3

Capillary seal

4

Tiles laid using buttering/floating method with
cementitious thin-bed adhesive (Sopro's No.1)

5

High-strength, cementitious tile grout – Sopro TF

6

Pool edge tiles laid with thin-bed/medium-bed
adhesive

B

Concrete

S

Skimmer inlet

W

Water level

The continuous monitoring of water quality and
appropriate water treatment are required to prevent
fungal attack to joints and ceramic surfaces in the pool.
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Interaction between ceramic coverings and concrete pools
Pool fabric and ceramic covering form an integral system
which is exposed to wide-ranging loads. To guarantee the
durability of the system and the full satisfaction of the
operator, consideration should be given to a number of
important points.
The pool fabric (usually waterproof concrete) tends to
change from its original shape due to internal shrinkage,

Tiles in covering pushed upwards off pool floor.

creep under sustained loads, temperature fluctuations
and the weight of the water. Given that the installed tile
covering is normally rigid and brittle, it is not always able
to accommodate this movement indefinitely. Instances of
this type of adhesion failure and cracking are occasionally
observed after only a few years of service, particularly on
pool floors, but sometimes on the walls and even in the
edge channels.
A major cause of these failures is the all too common practice
of installing tile finishes on overly young concrete within
weeks of the pool construction. The tile covering – which
acts like a large pane of glass and whose bedding/bonding
adhesive is subjected to permanent shear loads – offers only
limited capacity to accommodate these forces. The resulting
failure will cause tiles to be pushed up from the substrate.
This phenomenon frequently occurs with (waterproof
concrete) pools without a membrane, especially during
inspection periods. The problem is triggered by draining
the pool, the water having until then helped to maintain
an equilibrium between the outer, dry and shrinkage-prone
pool wall and the internal, wet and swollen wall. The drying
of the pool interior results in stress accumulation within a
matter of hours. As the equilibrium tips, adhesion failures
become inevitable. Failures tend to be concentrated at the
weakest point in the construction, i.e. the adhesive layer,
rather than the ceramic covering or concrete substrate.

Internal swelling due to pool water
External shrinkage due to drying

Interplay of forces in swimming pool without waterproof membrane.

To counteract this mechanism, various points should be
observed during design and construction. Especially crucial
is the age of the concrete at the time of installing the
ceramic covering.

Solution
Void

Drained pool – adhesion failure triggered by drying of pool interior.
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A minimum age of around six months is recommended. The
pool should also be protected against external action (rain
etc.) while drying (for further details, see ZDB (Federation of
the German Construction Industry) data sheet "Swimming
pool construction"). A further crucial factor is the provision
of movement joints in the tile covering, to serve as stress
relief points.
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Solution
Provision for movement joints prevents the cumulative
build-up of stresses in the ceramic covering and thereby
eliminates the risk of adhesion failures. The movement
joints should be incorporated at intervals of approx. 5 – 7 m.
Overly large spacings may result in the debonding of tiles
on either side of the movement joint. To ensure failure-free
accommodation of the stresses that still occur within the
tiling bays, a properly co-ordinated, integral system solution
that also serves as a separating construction, comprising
an S2-grade thin-bed adhesive (e.g. Sopro MEG 667) in
conjunction with a waterproof membrane (e.g. Sopro TDS

1

823) should be adopted. As this system (specifically the
waterproof membrane) prevents water absorption by the
pool fabric, it also rules out the risk of further swelling and
shrinkage effects with associated deformation.
Where shorter concrete drying times are required, special
concrete formulations or admixtures and low water/cement
ratios need to be specified to automatically reduce the
concrete shrinkage. A project-specific covering system – of
which a waterproof membrane will be an indispensable part
– then needs to be defined.

BF
F

1

2

Newly laid covering with movement joint.

2

BF
Bay intervals < 5 – 7 m

1

Flexible thin-bed
adhesive
(e.g. Sopro's No.1)

2

Waterproof membrane
(e.g. Sopro DSF 523
one-component flexible
sealing slurry, Sopro
TDS 823 two-component turbo sealing
slurry)

BF

Movement joint
(stress-relief point)

F

Tile

F

1

2

Stresses in tile covering cannot accumulate to critical level due to stress-relief points
(movement joints) – Failure prevented.
BF
3

F
Bay intervals 10 – 12 m
1

2

Adhesion failure along movement joints where these are installed at overly large
intervals (e.g. 10 – 12 m). Movement joint then becomes a weak point. Tiles on either
side of movement joint are subjected to such high shear loads that they are pushed
into joint and debond.
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Subdivision of pool with movement joints

ap
p

rox

.5

–7

m

approx. 5 – 7 m

2

1
approx. 5 – 7 m

Detail

Stress-relief point
at wall/floor junction

1

Detail

Stress-relief point
in walls and floors

2

2

5

6

4

3

1

1

Bonded screed, e.g. with Sopro Rapidur® B5 rapid-set
screed binder

2

Render, e.g. Sopro SBP 474 swimming pool render

3

Waterproof membrane, e.g. Sopro DSF 523
one-component flexible sealing slurry
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3

1

5

6

4

Thin-bed adhesive, e.g. Sopro's No.1

5

Back-up strip

6

Elastic sealant, e.g. Sopro Sanitary Silicone
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Pool edges
For swimming pools designed with a Wiesbaden system edge channel, it may also be appropriate to incorporate stressrelief points within the channel run. This is particularly recommended where the pool includes internal angles or "organic",
inward-curved edges. The resulting stresses tend to dislodge the channel units from their base or cause them to fracture.
This also causes failure of the capillary seals and allows the unobstructed escape of water onto the pool deck.

Pool edge angle without stress.

Pool edge damaged by shear stress.

Fracture of channel unit at internal angle due to shear stress.
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Pool edges (organically shaped pools)

Damaged curved edge of pool.

Deformed glass mosaic wall due to dislodgement of channel from base.

Pool edge without stress.

Pool edge damaged by shear stress.

Solution: elastic channel grouting
1

2

1
1

5

3
Capillary seal installed behind Wiesbaden system edge channel using
elastic material and elastic pool edge unit joints can prevent failures.

1

Elastic pool edge unit joint, filled with Sopro
PU-FD 571 surface sealant for floors

2

Elastic capillary seal with Sopro PU-FD surface
sealant

3

Movement joint provision in pool covering

Elastic capillary seal installed by
grouting with Sopro PU-FD 571
surface sealant for floors.

Grouting of pool edge unit with
elastic, capillary-sealing, polyurethane
product (PU-FD surface sealant).

High flexibility of capillary-sealing Sopro PU-FD surface sealant.
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Special requirements
The following points warrant particular attention during
design and installation of the waterproof membrane and
tile covering:
• Concrete age (approx. 6 months, see ZDB data sheet, DIN
18 535).
• Nature and strength of substrate, mechanical pretreatment
by sandblasting or high-pressure water jetting, where
appropriate with tensile adhesion tests.
• Widths of cracks in concrete (grout cracks where
necessary).
• Preparation of pool structural fabric through incorporation
of bonded screed and application of wall surface filler so
as to permit tiling using thin-bed method after
waterproofing works without any further levelling or filler
coats. The application of thicker (> 5 mm) levelling or
filler coats to waterproof membranes should be avoided.
Normally setting bonded screeds and renders should be at
least 28 days old prior to overcoating. The use of suitable
fast-track products – Sopro SB 474 swimming pool
render/Sopro Rapidur® B5 (screed) – allows waiting times
to be cut to only a few (3 – 5) days. Render should be
allowed to dry (to light colour) and screeds (in the case of
bonded constructions!) should exhibit a maximum residual
moisture of 4% CM. The 2% CM residual moisture
specified by regulations and guidelines (ZDB data sheet
etc.) relates to floating and unbonded screeds. This value
can be ignored in the case of bonded screeds. Sopro's
No.1 flexible adhesive has proved itself as a reliable
bonding layer for renders and bonded screeds underwater.
It is used for wet-on-wet application of screeds and as a
skim coat for render.
• Bridging of all structural joints with strips of Sopro sealing
tape embedded in Sopro PU-FD surface sealant. These are
then completely overcoated by actual waterproof
membrane.

Concrete pool should be free from standing water as this impairs drying.

Treatment of concrete surface with sandblasting or high-pressure water
jetting equipment.

• Grouting and filling of all penetrations with capillarysealing epoxy resin/silica sand mix or Sopro DBE 500
epoxy tile adhesive (see details). Reinforcement of
waterproof membrane at angles, corners, junctions and
around penetrations (pipes, floor jets, underwater lights
etc.) using scrim (Sopro AR 562).
• For testing purposes, the pool should be filled for a
minimum period of two weeks after waterproofing and
prior to tile laying.
• For deck-level pools (see details): incorporation of
capillary-sealing joint filler, e.g. Sopro EPG 522 epoxy
primer/silica sand mix, between edge channel units and
concrete fabric to prevent infiltration of water into pool
deck covering due to hydrostatic pressure.

Crack grouting to waterproof concrete pool fabric.
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Core drillings are performed to allow installation of all penetrating
components in pool fabric.

Penetrating components, which may also include custom fabrications,
should always be fitted with a flange.

All penetrations grouted with capillary-sealing epoxy resin/silica sand mix, in proportions 1 : 1 : 1.

Sopro SBP 474 swimming pool render used to level out wall surfaces in
preparation for tiling. Prior to this, Sopro's No.1 flexible adhesive is combed
onto concrete as bonding layer.
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Templates can be used for precise moulding of pool edge.
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Sopro Rapidur® B5 rapid-set screed binder allows production of bonded
screed for early use (with Sopro EPG 522 epoxy primer as bonding layer).

Waterproofing of structural joint with two layers of sealing tape embedded
in and overcoated by Sopro PU-FD surface sealant.

Waterproof membrane (Sopro TDS 823 two-component turbo sealing
slurry) can be reliably applied by trowel or spray.

Spray application of waterproof membrane (Sopro TDS 823 twocomponent turbo sealing slurry).

Pool undergoes leakage test after installation and drying of waterproof
membrane.

Leakage test (14 days) with chlorinated water.
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While wet spaces (showers) and outdoor areas, e.g.
balconies and patios, are subject to only short-term water
exposure, underwater constructions are required to
withstand permanent hydrostatic pressure. Particularly
careful design and detailing (of junctions etc.) are essential
to eliminate the risk of later failures.
Water infiltration below or behind the waterproof membrane
at junctions (e.g. with floor drains, jets, underwater lights
etc.) without flanging provision or with undersized
flanges constitutes one of the chief causes of failures in
swimming pools.
By virtue of its capillarity, waterproof concrete allows water
penetration up to a depth of 5 cm. Any penetrations not
provided with a flange to which the waterproof membrane
can be applied (see drawings) are vulnerable to infiltration
failure. Where infiltration brings about water exposure on
both sides of the waterproof barrier, the resulting softening
and detachment of the membrane may lead to adhesion
failure.

Proper connection of membrane to underwater light fitting using
compression flange.
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Cause of adhesion failure traceable to area around underwater light.

Adhesion failure due to water infiltration behind membrane.
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Special requirements
The incorporation of 5 – 10 cm wide, 2 – 5 cm deep capillary seals is recommended at penetrations without flanges (see
drawings on following pages) to prevent water infiltration due to hydrostatic pressure (under DIN 18535, fittings for
underwater applications will in future be required to have 5 cm wide flanges).
Unobstructed water
penetration into waterproof
concrete and initial migration
below membrane.

Metal housing

Underwater
light

Water

Capillary-sealing grouting/filling with reaction resin mortar
(Sopro EPG 522 epoxy primer or Sopro DBE 500 epoxy tile adhesive)

Metal housing

Water

Underwater
light

Migration and spread of water
below membrane causing
detachment of membrane.

Metal housing

Underwater
light

Water

Initial softening of membrane (in µm region) and
build-up of hydrostatic pressure which triggers failure

Prevention of water infiltration
into waterproof concrete and
migration below membrane by
means of capillary seal.

Filled and grouted penetrations

Underwater light housing with perimeter capillary-sealing filler (Sopro
DBE 500 epoxy tile adhesive).

Floor penetration with grouted capillary seal comprising Sopro EPG 522
epoxy primer/silica sand mix.
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Detail solutions: penetrations
Underwater light
Step 1
SG

AM

Underwater light
Step 2

SH
B
1

Wood plate used as box-out in concrete pool wall
for later filling with capillary-sealing material or
fitting of flange.

SG

2
Concrete cut away around underwater light for
filling with capillary-sealing material (no box-out
provision during structural works).
Box-out filled with capillary-sealing material.

Structural formwork.

Penetration with PVC or stainless-steel flange
1
B

F

Cut-away area filled with capillary-sealing
reaction resin mortar.

4
3
5

1

Membrane with embedded
scrim (two coats)

2

Reaction resin capillary seal
(Sopro DBE 500 epoxy tile
adhesive)

2
3

PVC/stainless-steel fitting

2

4

Primer for plastics and stainless-steel fittings

6

5

Jet cover

6

Thin-bed tile adhesive

7
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7

Render to even out irregularities
(Sopro SBP 474 swimming pool
render)

F

Tile

B

Concrete

AM Box-out

material
(wood/polystyrene)

SG Underwater
SH Formwork

light housing
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Detail solutions: penetrations
Underwater light
The reuse of existing cast-in underwater light housings is often required on pool refurbishment schemes.
The housings of some manufacturers can be upgraded by screwing on a wide flange.

Flange of cast-in underwater light housing is only a few millimetres wide.

Wider flange (Wibre system) retrofitted to underwater light housing allows
reliable application of waterproof membrane.

Installation/sealing
Waterproof membranes should be reinforced at penetrations (underwater lights etc.) by embedded scrim.

Wibre system

1 Flange (Wibre system) must be free from oil and grease.

2 Piece of scrim embedded in freshly applied first waterproofing coat.

3 Entire area overcoated with waterproof membrane.
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Detail solutions: penetrations
Installation/sealing
Ospa system (underwater light)

1 Cast-in underwater light housing.

2 Flange plate kit for retrofitting on site.

3 Rear face of flange plate buttered with reaction resin mortar (Sopro
DBE 500 epoxy tile adhesive) for durable bonding of flange to concrete substrate.

4 Placing and screwing down of flange plate.

5 Sopro’s No.1 flexible tile adhesive combed onto concrete wall
as bonding layer for subsequent application of Sopro SBP 474
swimming pool render.

6 Wall surface and flange of underwater light rendered with Sopro
SBP 474.
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Detail solutions: penetrations

7 Wall surface and underwater light waterproofed with Sopro
TDS 823 two-component turbo sealing slurry. Scrim embedded in
membrane as reinforcement at junction with light fitting.

Ospa system, gunmetal fitting with plastic flange plate

1 Gunmetal components can be easily retrofitted with plastic flange
plates.

2 Rear face of flange plate buttered with Sopro DBE 500 epoxy
tile adhesive to ensure reliable bonding to concrete substrate.
After screwing down, flange plate is ready to receive waterproof
membrane.

Ospa system, gunmetal fitting with 5 cm flange

1 Penetrating gunmetal component is provided with 5 cm wide adhesive flange to receive waterproof membrane.

2 Membrane can be applied immediately after cleaning flange. Scrim
is embedded as reinforcement.
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Detail solutions: penetrations
Floor penetration without flange
2

1

4

BA

5

3

B

20 – 40 mm

approx. 100 mm

Sinking in floor for later filling with capillarysealing epoxy grout.
1

Waterproof membrane

5

High-strength tile grout

2

Bonded screed/levelling coat

B

Concrete

3

Grouted capillary seal – Sopro
EPG 522 epoxy primer and silica
sand

BA Floor

4

FL

Note:
If no bonded screed is laid over
the structural concrete pool floor,
a ring-shaped sinking around
the floor drain, for later grouting
with epoxy resin, shall either be
hacked away or formed during
sand blasting.

drain

Flange

Flexible thin-bed tile adhesive

Floor penetration with flange
2

1

4

FL

3

BA

3

5

B

–

approx. 100 mm

Penetration grouted with capillary-sealing epoxy
resin/silica sand mix, in proportions 1 : 1 : 1.
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Detail solutions: penetrations
Balustrade post
4

3

1

GF

5

2

B

Flanged balustrade post.

Balustrade section fixed to step with flange plate.

1

Waterproof membrane

4

High-strength tile grout

2

Grouted capillary seal with Sopro EPG 522 epoxy
primer and silica sand or Sopro DBE 500 epoxy tile
adhesive as filler

5

Elastic joint sealant

GF

Balustrade post with flange plate

3

GH Balustrade

Flexible thin-bed tile adhesive

B

sleeve

Concrete

Unflanged balustrade sleeve
5

GH

2

3

1

4

30 – 50 mm
B

Built-in sleeve with capillary-sealing grout.

Sleeves along pool edge for later fixing of balustrade.
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Detail solutions: penetrations
Underwater fixing of hand rail

W

1

2

3

6
5

4

Flange plate with sleeve installed flush with side of pool for fixing hand rail.
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1

Waterproof membrane

2

Epoxy resin capillary seal (Sopro
DBE 500 epoxy tile adhesive)

3

Flanged sleeve

4

Render to even out irregularities
(Sopro SBP 474 swimming pool
render)

5

Flexible thin-bed adhesive
(Sopro's No.1)

6

High-strength tile grout

W

Water surface
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Detail solutions: penetrations
Capillary-sealed installation supports
The incorporation of capillary-sealed grout pockets and installation supports also allows the reliable later mounting of
fixtures and fittings subject to certain tolerances.
1

Capillary-sealed grout pockets

2

Waterproof membrane

3

Render to even out irregularities
(Sopro SBP 474 swimming pool
render)

4

Bonded screed (Sopro Rapidur® B5
rapid-set screed binder)

5

Flexible thin-bed adhesive
(Sopro's No.1)

6

High-strength tile grout

F

Flange plates

A

Anchor bolts fixed in grouted
capillary seal

K

Ceramic covering

F

A

1

5

A

F

2

K
3

1

4

6

Flange plates to be installed in advance and embedded in waterproof
membrane. Subsequent installation of fittings then poses no problems.
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Detail solutions: penetrations
Flange plates

Oil- and grease-free plastics (PVC) flange,
mechanically roughened, for priming with Sopro
EPG 522 epoxy primer and Sopro KQS 607
crystal quartz sand.

2

1

Sopro EPG 522
+
Sopro KQS 607

1

Waterproof
membrane

2

Scrim

3

Grouted
capillary seal

D

Penetration

U

Substrate

D

Stainless-steel flange with sleeve for later fixing
of hand rail, bright-finished, oil- and grease-free,
for priming with Sopro EPG 522 epoxy primer
and Sopro KQS 607 crystal quartz sand.

Sopro AR 562 scrim embedded to reinforce
waterproof membrane.
U
3

Scrim embedded in waterproof membrane at penetrations.

Retrofitted components
Retrofitted components (e.g. in showers) which damage
the waterproof membrane should be resealed using resin
anchors. This solution should not, however, be adopted for
underwater applications.
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Detail solutions: penetrations
Junction with channel drain

2

3

1

Caution:

BK

4
3

EW
To eliminate risk of leakages due to inaccurate drilling, size of
drain boxes should roughly match that of pool edge units.
B

F

4

1

Waterproof membrane

4

2

Grouted capillary seal with Sopro EPG 522 epoxy
primer and silica sand (1 : 1 : 1)
Note: Depending on pool shape, it may be appropriate to fill capillary-sealing joint with elastic material
(Sopro PU-FD 571 surface sealant for floors).

EW Drain

3

High-strength tile grout
box

B

Concrete

F

Tile

BK Pool

edge unit

Flexible thin-bed tile adhesive

Drain boxes properly aligned for fixing.

Box drain pretreated with reaction resin and with scrim reinforcement.
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Detail solutions: jointing
Structural joint
5

3

1

2

2

4

Waterproofing of structural joint with two layers of sealing tape embedded
in and overcoated with reaction resin product (Sopro PU-FD surface
sealant).

Structural joint with two layers of sealing tape embedded in and
overcoated by Sopro PU-FD surface sealant. Subsequently overcoated by
actual waterproof membrane.

Monolithic internal angles
Sealing tape or strips of scrim are incorporated at the
corners and wall/floor junctions within the pool. The scrim
serves to reinforce the waterproof membrane at these
locations.
1

5

Monolithic angles.
1

Waterproof membrane

2

Incorporated sealing tape

3

Reaction resin adhesive for embedding and overcoating

4

Reaction resin primer

5

Strip of scrim

232

Waterproof membrane reinforced at angles and corners by Sopro AR 562
scrim in first waterproofing coat.
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Detail solutions: membrane terminations
New-build and refurbishment
Even where the design does not provide for full waterproofing of the pool, connection of the existing poolside membrane
to the pool fabric is still required. To prevent water infiltration, the membrane is tucked into the concrete.

New-build: membrane with raglet formed
by concrete insert

Refurbishment: membrane termination in
grooved raglet specially cut in concrete

2

1

2

1

B

B
SH

approx. 3– 4 cm

approx. 4– 5 cm

AM
approx. 8 cm

3

approx. 3 cm

1

Waterproof membrane

AM Box-out

2

Scrim

B

3

Capillary seal with Sopro DBE 500 epoxy tile adhesive

SH Formwork

Raglet formed in structural concrete for tucking in membrane.

material (wood/polystyrene)

Concrete

Grooved raglet cut in pool edge for tucking in membrane.
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Detail solutions: membrane terminations
Junction of waterproof membranes with steel pools
A wide variety of designs and materials are adopted in swimming pool construction. Hence the need, on the occasional
project, to connect waterproof membranes to a steel pool structure. In such cases, the steel pool may be combined with a
deck area comprising waterproof membrane and tile finish.

Particularly crucial here is that the pool component is fitted
with a suitable flange to which the waterproof membrane
can be joined up.
The wide variety of pool shapes and poolside deck
constructions usually necessitates a site visit before detail
solutions can be developed.

Junction of steel pool with floating screed
construction
6

4

Stainless-steel pool with wide flange to which waterproof membrane can
be applied

5

St
7

3

F

R

1
2

D

1

Sopro PU-FD surface sealant at junction with steel
pool

2

Sopro FDB 524 flexible sealing tape bridging joint

3

Sopro DSF 523 one-component flexible sealing slurry
as poolside waterproof membrane, overlapping Sopro
PU-FD membrane

4

5

Grouted capillary seal comprising Sopro EPG 522
epoxy primer/silica sand mix
Sopro‘s No.1 flexible adhesive for tile laying
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E

6

Movement joint sealed with Sopro Sanitary Silicone

7

Rigid jointing with Sopro TF high-strength tile grout

E

Screed, e.g. with Sopro Rapidur® B5 rapid-set screed
binder

F

Tile

St

Steel pool

D

Insulation

R

Perimeter insulation strip
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Detail solutions: membrane terminations
Junction of waterproof membranes with steel pools
Application

1 Preparation of screed at junction with steel pool for waterproofing.

2 Cleaning of steel flange – any oil or grease films must be removed.

3 Surfaces treated with Sopro EPG 522 epoxy primer, then blinded
with silica sand.

4 Joints taped over with Sopro FDB 524 flexible sealing tape to form
base for subsequent waterproofing with Sopro PU-FD surface sealant.

5 Junction with stainless-steel pool flange waterproofed with Sopro
PU-FD 570 surface sealant for walls.

6 Waterproofed pool surrounds and junction with stainless-steel pool.
Sopro PU-FD membrane has been blinded with silica sand and is
ready for installation of floor covering.
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7-1 70

70
+49 6 11-1

Mosaic installation
Mosaic/glass mosaic in underwater and permanently wet areas
A wide variety of mosaic products are now available on
the market, some of which are specifically designed for
swimming pool and wellness applications. They combine
tremendous design potential – by catering for unlimited
colour schemes – with practical flexibility, the small mosaic
pieces or tesserae being adaptable to virtually any shape or
arrangement.
Mosaic coverings are manufactured from a wide range of
materials (stone, ceramics, glass etc.). In all cases, however,
those products in which the tesserae are held together
by a (paper/plastics mesh) backing must never be used in
underwater and permanently wet areas.
Experience has shown that many of the fixatives used by
manufacturers are not water-resistant, resulting in bond
failure between the tesserae and bedding adhesive and the
detachment of individual units.
Only mosaic products held in place at the front are therefore
suitable for underwater and permanently wet applications.
This allows the proper bonding of bedding adhesive and
tesserae.

Where glass mosaic is specified, the design team should
be advised that the use of reaction resin mortars or
modified hydraulically setting adhesives is essential for
their installation. This is due to the particular surface
characteristics of glass. The client and/or design team
should be properly instructed on the potential benefits and
drawbacks of specifying glass mosaic. To prevent unsightly
adhesive ridges from showing through the mosaic, the
applied adhesive should be smoothed down prior to
installation.

rüft na
ep

ch

G

Note: Mosaic finishes cannot, as required for underwater
applications, be laid using the buttering/floating method.

DI
N

04

C2 TE S1
E N 12 0

✚
Debonded glass tesserae at pool edge.
Sopro's No.1
for walls and floors

Mosaic held together by
backing.

10% Sopro FD 447
flexibilizing dispersion
(for glass mosaic coverings)

or

Sopro FEP epoxy
tile grout
Allows fixing and
grouting in single step

DI

DI

N

88

88

E N 13 8

EN 120

04

N

N

R2 RG
DI

236

EN 120
04

Tesserae work loose and
debond from backing.

N

R2 T RG
DI

Infiltrating water softens or
dissolves mesh adhesive.

E N 13 8

Sopro FEP plus
Allows fixing and
grouting in single
step

Tiling in swimming pool construction

4

Selection of waterproofing system
The specification of waterproofing system should depend on the type of pool water and its potential aggressivity. The results
of the water analysis will provide the basis for choosing between cementitious systems and reaction resins. Where the water
analysis calls for a cementitious system, the required components will be as follows:

1. Cementitious system
• Modelling
• Priming
• Waterproofing
• Bonding
• Grouting

Application: cementitious system

Note:
Where Sopro TDS 823 two-component turbo sealing
slurry is used, pools may be filled after only 3 days!

1 Spray application of Sopro TDS 823 two-component turbo sealing
slurry in two coats.

2 Pool with installed Sopro TDS 823 membrane prior to leakage test.

3 Following successful leakage test, tiles laid with hydraulically setting
adhesive using buttering/floating method.

4 Joints in tiling finished with high-strength Sopro TF high-strength
tile grout.
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Selection of waterproofing system
Product recommendation

System composition
for swimming pool
(normal drinking water)
Cementitious system
ate

T

Substr

ted to
es

C2 TE S1
DI
N

Sopro GD 749

04

g

Primin

E N 12 0

oat

Skim c

Sopro's No.1

Sopro SBP 474

ender
Filler/r

g

Primin

Sopro GD 749

coat
oofing
aterpr

Sopro
Bauchemie GmbH

1st w

ofing
terpro
2 wa

Sopro
Bauchemie GmbH

coat

nd

Sopro DSF 523

t coat
T

Contac

ted to
es

Sopro TDS 823

Sopro ZR 618

Sopro DSF 423

+10%

DI
N

04

C2 TE S1
E N 12 0

g

Bondin

s
Te

ted to

Extra-high
abraision resistance

Reduced water
absorption

E N 13 8

Sopro MEG 667
Highly flexible, reactive,
cementitious thin-bed adhesive
s
Te

ted to

Extra-high
abraision resistance

CG2 WA
DI

DI
N

88

CG2 WA

Sopro FD 447
(only for glass mosaic,
see also Section 2)

N

Reduced water
absorption

88

Sopro‘s No. 1
using buttering/floating
method

E N 13 8

ng
Grouti
Sopro TF+
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Sopro TFb
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Selection of waterproofing system

Where the water analysis reveals the presence of aggressive pool water constituents that are potentially detrimental to
concrete, a reaction resin system should be specified for the remaining pool coatings and finishings.

2. Reaction resin system
• Modelling
• Priming
• Waterproofing
• Bonding
• Grouting

Application of reaction resins
Reaction resin waterproofing systems are composed of
priming coat and waterproof membrane.

Determination of dewpoint
Definition of dewpoint:

A minimum temperature of +10 °C is required on site to
guarantee trouble-free application (important for winter
working).

The dewpoint is the temperature at which air is fully
saturated with water vapour.

To comply with good practice, the dewpoint should be
determined prior to the commencement of works by
measuring the fabric temperature, air temperature and
humidity. This serves to eliminate the risk of condensation
forming prior to or during application and any consequent
impairment of adhesion between the individual layers.

The capacity of air to absorb water vapour varies according
to temperature.

The works should not be performed where dew formation
occurs.

Condensation forms (as fog) as soon as the temperature
falls below the dewpoint.

Warm air may thus contain more water vapour than cold air.
Determination of dewpoint:
a) Measure air temperature
b) Measure relative humidity
c) Measure substrate temperature
d) Use table to determine dewpoint

Measurement of air temperature and relative humidity.
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Determination of dewpoint

Air
temperature

Dewpoint temperatures in °C with a relative humidity of

(°C)

45%

50%

55%

60%

65%

70%

75%

85%

90%

95%

2

-7.77

-6.56

-5.43

-4.40

-3.16

-2.48

-1.77

4

-6.11

-4.88

-3.69

-2.61

-1.79

-0.88

-0.09

-0.98

-0.26

+0.47

+1.20

+0.78

+1.62

+2.44

+3.20

6

-4.49

-3.07

-2.10

-1.05

-0.08

+0.85

+1.86

8

-2.69

-1.61

-0.44

+0.67

+1.80

+2.83

+3.82

+2.72

+3.62

+4.48

+5.38

+4.77

+5.66

+6.48

+7.32

10

-1.26

+0.02

+1.31

+2.53

+3.74

+4.79

+5.82

+6.79

+7.65

+8.45

+9.31

12

+0.35

+1.84

+3.19

+4.49

+5.63

+6.74

+7.75

14

+2.20

+3.76

+5.10

+6.40

+7.58

+8.67

+9.70

+8.69

+9.60

+10.48

+11.33

+10.71

+11.64

+12.55

+13.36

15

+3.12

+4.65

+6.07

+7.36

+8.52

+9.63

+10.70

16

4.07

5.59

6.98

8.29

9.47

10.61

11.68

+11.69

+12.62

+13.52

+14.42

12.66

+13.52

14.58

15.54

17

5.00

6.48

7.92

9.18

10.39

11.48

18

5.90

7.48

8.83

10.12

11.33

12.44

12.54

13.57

14.50

15.36

16.19

13.48

14.56

15.41

16.31

17.25

19

6.80

8.33

9.75

11.09

12.26

20

7.73

9.30

10.72

12.00

13.22

13.37

14.49

15.47

16.40

17.37

18.22

14.40

15.48

16.46

17.40

18.36

19.18

21

8.60

10.22

11.59

12.92

22

9.54

11.16

12.52

13.89

14.21

15.36

16.40

17.44

18.41

19.27

20.19

15.19

16.27

17.41

18.42

19.39

20.28

21.22

23

10.44

12.02

13.47

24

11.34

12.93

14.44

14.87

16.04

17.29

18.37

19.37

20.37

21.34

22.23

15.73

17.06

18.21

19.22

20.33

21.37

22.32

23.18

25

12.20

13.83

15.37

16.69

17.99

19.11

20.24

21.35

22.27

23.30

24.22

26

13.15

27

14.08

14.84

16.26

17.67

18.90

20.09

21.29

22.32

23.32

24.31

25.16

15.68

17.24

18.57

19.83

21.11

22.23

23.31

24.32

25.22

26.10

28
29

14.96

16.61

18.14

19.38

20.86

22.07

23.18

24.28

25.25

26.20

27.18

15.85

17.58

19.04

20.48

21.83

22.97

24.20

25.23

26.21

27.26

28.18

30

16.79

18.44

19.69

21.44

23.71

23.94

25.11

26.10

27.21

28.19

29.09

32

18.62

20.28

21.90

23.26

24.65

25.79

27.08

28.24

29.23

30.16

31.17

34

20.42

22.19

23.77

25.19

26.54

27.85

28.94

30.09

31.19

32.13

33.11

36

22.23

24.08

25.50

27.00

28.41

29.65

30.88

31.97

33.05

34.23

35.06

38

23.97

25.74

27.44

28.87

30.31

31.62

32.78

33.96

35.01

36.05

37.03

40

25.79

27.66

29.22

30.81

32.16

33.48

34.69

35.86

36.98

38.05

39.11

45

30.29

32.17

33.86

35.38

36.85

38.24

39.54

40.74

41.87

42.97

44.03

50

34.76

36.63

38.46

40.09

41.58

42.99

44.33

45.55

46.75

47.90

48.98

Example 2:

Example 1:
Air temperature: (measure)
Relative humidity: (measure)
Substrate temperature: (measure)
Dewpoint: (read from table)
Provided substrate temperature is at
least 3 °C above dewpoint:
Application possible!
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80%

+10 °C
70 %
+9 °C
+4.8 °C

➥ 7.8 °C < 9 °C

Air temperature: (measure)
Relative humidity: (measure)
Substrate temperature: (measure)
Dewpoint: (read from table)
Provided substrate temperature is at
least 3 °C above dewpoint:

+27 °C
75 %
+22 °C
+22.2 °C

➥ 25.2 °C > 22 °C

Application not possible!
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Selection of waterproofing system
System composition
for swimming pool
(brine and thermal water)
Reaction resin system

Product recommendation

Substrate

Sopro GD 749
T

Priming

ted to
es

DI
N

04

C2 TE S1
E N 12 0

Skim coat

Sopro's No.1

Filler/render

Sopro SBP 474

Priming

Sopro EPG 522

Sopro QS 507

1st waterproofing coat

Sopro PU-FD KF 572 Sopro AR 562 Sopro QS 511
(contrast colour)

N

DI

R2 T
04

DI

E N 12 0

N

88

E N 13 8

R2 RG
DI

DI

N

E N 13 8

N

88

DI

R2 T RG

N

EN 120
04

04

N

EN 120

DI

DI

N

EN 120

R2 T RG
88

ted to
es

Sopro PU-FD 570
(walls)
Sopro PU-FD 571
(floors)

04

Bonding

T

2nd waterproofing coat

E N 13 8

Sopro DBE 500
Sopro FEP 604

Grouting
Sopro FEP

Sopro FEP plus
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Selection of waterproofing system
Application: reaction resin system
All surfaces should be levelled, arrises chamfered/eased and any blowholes filled prior to commencement o
f the waterproofing works.

1 Prime surfaces with Sopro EPG 522 epoxy primer. Coverage
depends on substrate suction.

2 Blind freshly applied Sopro EPG 522 with Sopro QS 507 fine silica
sand.

3 Work over dry, blinded surfaces with corundum block.

4 Embed scrim in waterproof membrane in underwater area.

5 Carefully mix Sopro PU-FD surface sealant, transfer to fresh container and restir.

6 Waterproofing of pool with Sopro PU-FD surface sealant.
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4

Selection of waterproofing system
Application: reaction resin system

7 Waterproofing of floor surface with Sopro PU-FD 571 surface
sealant for floors.

8 Sopro PU-FD KF 572 contrast colour can be added to membrane
material to help distinguish between first and second coats.

9 Blend Sopro PU-FD KF 572 with Sopro PU-FD to produce grey
colour.

10 Blind surface waterproofed with Sopro PU-FD 570 membrane with
silica sand using hopper gun.

11 Check total membrane coat thickness.

12 Leakage test (min. 14 days).

Note: All reaction resin materials require careful preparation. After initial mixing, the material should be transferred to
a fresh container and thoroughly restirred.
Particularly when using Sopro PU-FD surface sealant, a maximum period of 12 – 36 hours should be allowed between
first and second coat application.
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5

Fundamentals
Problematic substrates not readily amenable to trouble-free
ceramic floor installation are frequently encountered on
refurbishment schemes and even on isolated new-build
contracts.
Unfortunately, in the case of renovation work, these critical
substrates may only come to light when the walls and floors
are uncovered – a factor that significantly complicates the
design process. Yet, critical substrates are not confined to
refurbishment work and similar problems may also arise
on new-build projects. Such problems are particularly likely
to occur where substrates have been damaged during site
operations, have been wrongly installed or, due to time
pressure, still exhibit too much residual moisture when work
proceeds.
As a rule, it is not until tile layers start work on site that the
problems become evident.
They nonetheless have to find a way of installing
comparatively thin, inflexible tile or natural stone coverings
on unstable and critical substrates so as to guarantee
satisfactory long-term performance and eliminate the risk
of failures.

Refurbishment of old properties.
Where tile coverings are directly installed on deformation-sensitive
substrates, crack formation in joints and coverings is inevitable.

In terms of movement, timber joist floors covered with
floorboards or particleboard are a frequent cause of
headaches. The trouble-free laying of tile or natural stone
coverings on these critical (e.g. wood or composite) substrates
may be achieved through the insertion of a separating layer
between substrate and finish. The separating layer must, at
the same time, be able to accommodate all design live loads
and stresses.
Sopro FDP 558 tile insulation board, a polyester
fibreboard product manufactured in a range of thicknesses
(2 mm, 4 mm, 7 mm, 9 mm and 12 mm), may be installed
as a break in the floor assembly as well as to provide
thermal and impact sound insulation. It also serves to
improve the bending strength (from 7 mm upwards) of the
overall construction.
Sopro TDP 565 impact sound insulation board (8 mm)
offers a suitable alternative where enhanced impact sound
insulation requirements are additionally specified.
Apart from providing impact sound insulation, it can also
serve as a thermal insulation layer. Specialized applications
include stair constructions in multi-storey residential facilities.
Timber floorboards as tiling substrate.
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Sopro FDP 558/Sopro TDP 565
Technical data

Sopro TDP 565 impact
sound insulation board

Sopro FDP 558 tile
insulation board

Sopro FDP 558 tile insulation board

Sopro TDP 565
impact sound
insulation board

Composition

Pressed, resin-bonded polyester fibreboard.

Pressed, resin-bonded
polyester fibreboard
with special sandwich
nonwoven coating.

Thickness

2 mm
separating board

4 mm
separating board

7 mm
universal underlay
and insulation board

9 mm
universal underlay
and insulation board

12 mm
comfort insulation
board

8 mm
impact sound insulation
board

Board size

100 cm × 60 cm

100 cm × 60 cm

100 cm × 60 cm

100 cm × 60 cm

100 cm × 60 cm

100 cm × 60 cm

Weight

Approx. 0.8 kg/m²

Approx. 2.9 kg/m²

Approx. 4.5 kg/m²

Approx. 6.3 kg/m²

Approx. 8.4 kg/m²

Approx. 4.2 kg/m²

Packaging

Box:
30 panels = 18 m²
pallet:
400 panels = 240 m²

Box:
15 panels = 9 m²
pallet:
200 panels = 120 m²

Box:
12 panels = 7.2 m²
pallet:
120 panels = 72 m²

Box:
10 panels = 6 m²
pallet:
100 panels = 60 m²

Box:
7 panels = 4.2 m²
pallet:
80 panels = 48 m²

Package:
5 panels = 3 m²

Impact sound
reduction
Thermal
conductivity

Up to 8 dB*
with tiling

Up to 10 dB*
with tiling

Up to 10 dB*
with tiling

Up to 10 dB*
with tiling

Up to 10 dB*
with tiling

Up to 16 dB*
with tiling

0.0511 W/mK

0.0954 W/mK

0.0793 W/mK

0.0950 W/mK

0.0944 W/mK

0.085 W/mK

Thermal resistance

0.039 m² K/W

0.042 m² K/W

0.088 m² K/W

0.095 m² K/W

0.127 m² K/W

0.10 m² K/W

Reaction to fire to
DIN EN 13 501-1

Class E

Class E

Class E

Class E

Class E

Class E

* Test stand value to DIN EN ISO 140-8 serving as a general guide. Note: The impact sound reduction values determined and stated by the test institute are not always
applicable to particular construction projects due to differences between the project-specific assembly and the standard test set-up. The performance of trial installations and
measurements is therefore recommended, in each case, to establish the actual impact sound reduction index achievable on site!
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5.1

Separating layers for critical substrates
Timber substrates

The installation of tile coverings on timber floor substrates, such as those commonly encountered in older buildings, is
possible without any risk of failure. However, as a material, wood is inherently subject to dimensional changes due to
the water stored in the material. Release of this water (through drying) leads to shrinkage while water absorption causes
swelling. In the long term, rigid coverings are unable to accommodate these dimensional changes. Direct installation,
without a separating layer, is certain to result in cracking and void formation.

Cracking and fracturing of tiles due to direct laying on timber
floorboards.

Cracking in floor finish at particleboard joints caused by vibration
(e.g. through washing machine).

Expansion and shrinkage

Deflection

Direct stress transmission to rigid floor finish with consequent cracking.
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5.1

Separating layers for critical substrates
Timber substrates
Given that ceramic and natural stone coverings, as an
integral element (with grouting), behave like a large glass
pane, due provision is required to accommodate any
stresses and movement in the substrate such as those
described above. The Sopro FDP 558 tile insulation board
(≥ 7 mm) bonded to the timber substrate reliably separates
this from the finish. The separating layer also serves to
increase the bending strength of the overall construction
and accommodate the incident stresses and deformation.

Example of wood-board flooring.
F

5

3

4

3

2

1

U

Note:
In wet spaces (bathrooms), a waterproof
membrane (e.g. Sopro TDS 823 two-component
turbo sealing slurry) shall be applied to the tile
insulation board prior to tiling.
Performing the dual function of cushion and sliding bearing, the (Sopro FDP 558) separating layer accommodates both vertical and horizontal forces.

1
2
3
4

Wood screw fixings
Sopro HPS 673 bonding primer
Flexible Sopro thin-bed adhesive
Sopro FDP 558 tile insulation board
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5
F
U

Sopro DF 10 flexible designer tile grout
Tile
Substrate/timber floorboard

Tiling on refurbishment contracts and
to critical substrates

5.1

Separating layers for critical substrates
Timber substrates
If the structural strength and properties of the timber (joist)
floor are adequate, then a fibre-reinforced surface filler (Sopro
VS 582) additionally incorporating a long-fibre reinforcement
mat (SoproTex® 568 floor-levelling compound scrim) can also
be used to produce a thin load-spreading layer.
The long-fibre reinforcement mat is laid on the surface
with lapped joints prior to application of the Sopro VS
582 filler. Once the filler has been placed, the long-fibre

F

reinforcement mat breaks down into its individual fibres,
which then disperse through the entire filler coat crosssection. The resulting distribution of the "long" fibres in
the filler material allows the accommodation of very high
bending forces. The filler coat must, however, be applied
with a minimum thickness of 20 – 25 mm. Tiles can then be
installed directly on top of this.

7

6

5

4

3

2

1

U

20 – 25 mm
coat thickness

1
2
3
4
5

Wood screw fixings
Sopro DA 049 acrylic sealant
Sopro HPS 673 bonding primer
SoproTex® 568 floor-levelling compound scrim*
Sopro VS 582 self-levelling filler

6
7
F
U

Flexible Sopro thin-bed adhesive
Sopro DF 10 flexible designer tile grout
Tile
Substrate/timber floorboard

* The fibres disperse through the entire fresh filler coat cross-section.
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5.1

Separating layers for critical substrates
Timber substrates
System composition

Product recommendation
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N
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T

Sopro FDP 558

Sopro DF 10

Sopro FL plus

Sopro VF XL 413
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5.1

Separating layers for critical substrates
Timber substrates
Application

1 Wood-board flooring to be overlaid with ceramic covering as part
of refurbishment scheme.

2 First secure elastic floorboards with wood screws.

3 Check wood flooring for levelness. Uneven flooring requires levelling out.

4 Start by sealing floorboard joints with Sopro DA 049 acrylic sealant
to prevent escape of flow-applied floor-levelling compound.

5 Install perimeter insulation strip, e.g. Sopro RDS 960, at junctions
with all vertical elements (walls).

6 Pretreat timber floorboards with Sopro HPS 673 bonding primer.
This seals off wood surface and significantly improves bond with
subsequently applied products.
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Separating layers for critical substrates
Timber substrates
Application

7 Pour flexible Sopro FAS 551 fibre-reinforced self-levelling filler or Sopro VS 582 self-levelling filler directly onto wood-board flooring.

8 Spread and compact Sopro FAS 551 using spiked roller to create
plane, level surface.

9 If wood-board flooring is level (no filler required), comb adhesive, e.g.
Sopro VF XL 413 VarioFlex® large-format flexible tile adhesive, directly
onto floorboards primed with Sopro HPS 673, prior to installation of
Sopro FDP 558 tile insulation board.

10 Place Sopro FDP 558 (9 mm) tile insulation board into freshly
applied adhesive so as to ensure full bedding.

11 Sopro FDP 558 board can be worked and cut to size as required,
e.g. using hand-held circular saw.

12 Sopro FDP 558 boards are easy to lay as they only require buttjointing.
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5.1

Separating layers for critical substrates
Timber substrates
Application

13 Lay FDP 558 board with staggered joints.

14 Finished separating layer over wood-board flooring, ready for
installation of ceramic covering.

15 To install ceramic covering, apply e.g. Sopro VF XL 413 VarioFlex®
large-format flexible tile adhesive to Sopro FDP 558 board.

16 Lay ceramic units in prepared adhesive bed.

17 Finish joints in covering with Sopro FL plus flexible tile grout or
Sopro DF 10 flexible designer tile grout.

18 Ceramic covering installed with separating layer over timber
substrate.
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5.1

Separating layers for critical substrates
Lightweight thick-layer floor assemblies
On refurbishment schemes, the project team is often
confronted with floor constructions which, due to their
age, have become so warped or deformed from settlement
or the “working” of the incorporated materials that thin
levelling coats no longer offer a viable solution.
The use of standard screeds is not feasible due to their
weight. Here, a lightweight levelling layer is needed to even
out the “old flooring”.
The common present-day practice, particularly on new-build
projects, of carrying building service installations (e.g. pipes)
through the floor construction is an added complication.

5

1
2
3
4
5
6
7
8

4

1

2

3

SMART® lightweight aggregate with Sopro Rapidur®
B5/B3/B1 rapid-set screed binder
SoproTex® 568 floor-levelling compound scrim
Sopro VS 582 self-levelling filler
Sopro HPS 673 bonding primer
Timber floorboards
Service runs
Insulation
Screed
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Here too, lightweight levelling layers are required to provide
a sound base for the overlying floor construction.
These lightweight levelling layers are installed using bound
materials (prepared with rapid-set binders, e.g. Rapidur® B5/
B3/B1) and exhibit a very high compressive strength after
hardening. Their use in conjunction with a (wet) screed or
board subfloor offers a reliable solution for a wide range of
situations on site.
For further details, please contact Sopro's
Technical Service hotline

1

6

7

8
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5.1

Separating layers for critical substrates
Timber substrates
Application

1 Protect (timber) substrate against moisture infiltration with sheeting or Sopro HPS 673 bonding primer.

2 Prepare bound lightweight fill material with SMART® lightweight
aggregate and Rapidur® B5 rapid-set binder.

3 Spread, compact and smooth down bound lightweight fill material.
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Separating layers for critical substrates
Concrete substrates
The physical properties of new-build facilities – partly as
a result of modern-day construction practice (floors with
large spans) coupled with the young age of the fabric – are
often conducive to strain/deformation through shrinkage,
creep and fatigue. The short construction times frequently
prevent observance of the waiting times for interior fit-outs
(including tiling) prescribed by the relevant DIN standards.
The inevitable failures in rigid wall and floor finishes
generally take the form of cracking and voids/hollows
below the covering.

1. Green concrete slabs
Freshly laid concrete slabs and walls require a certain
time to dry and harden. In view of the material's inherent
drying shrinkage, German standard DIN 18157 prescribes
a six-month waiting time prior to tiling over standard
in-situ concrete substrates. This period is, however, seldom
observed. Indeed, tile laying with highly flexible thin-bed
adhesives is possible on three-month-old concrete and has
now become standard practice. Where the construction
window is even tighter, the incorporation of a separating
layer offers the only viable solution.

Stress accumulation due to slab shrinkage.

Freshly placed concrete slab at airport terminal.

Large-scale adhesion failure of floor covering as result.

Adhesion failure due to premature tiling over concrete floor slab.
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Prevention of void formation through incorporation of separating layer
that acts like a sliding bearing.
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5.1

Separating layers for critical substrates
Concrete substrates
2. Prestressed slab constructions
Prestressed concrete slabs, which are installed with a
(1 – 5 cm) camber, are prone to stress relaxation due to
material fatigue and creep and may ultimately even sag
(structurally irrelevant). This stress relaxation will, of course,
affect any rigid coverings in direct contact with these slabs,
with failures in the form of spalling, cracking etc. as the
upshot. Here too, then, measures are needed to prevent
failure of the coverings.
Problems addressed by German Natural Stone Association (DNV) data
sheet.

Cambered prestressed concrete slab.

Cambered, prestressed concrete slab, which may sink by 2 – 4 cm at midspan due to stress relaxation.

Stress relaxation in slab causing cracks in floor covering.

Test set-up to determine deflection and maximum load capacity of
separated system.

Separating layer (Sopro FDP 558 tile insulation board) allowing failure-free
transmission of vertical displacement to horizontal plane.
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Separating layers for critical substrates
Concrete substrates
System composition

Product recommendation
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to DIN EN 12 004 where 10 mm
serration is used.
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5.1

Separating layers for critical substrates
Concrete substrates
Application

1 Prime absorbent substrate.

2 Install Sopro FDP 558 tile insulation board to separate substrate
from (natural stone) floor covering.

3 Lay natural stone covering using Sopro MB 414 medium-bed flexible tile adhesive.

4 Finished floor covering.
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Impact sound insulation
Additional measures to DIN 4109
To achieve contemporary levels of sound control in older
buildings or in buildings without sound-insulating, floating
screed constructions, it is often necessary to separate
coverings and finishes from structurally continuous
elements such as floor slabs, landings or stairs (reduction
of sound transmission through discontinuous construction).
On refurbishment schemes, this may be achieved through
incorporation of Sopro FDP 558 tile insulation board, Sopro
TDP 565 impact sound insulation board or Sopro TEB 664
impact sound insulation and separating layer between
substrate and tile covering. Such solutions allow compliance
with the thresholds specified in DIN 4109 and the VDI
(Association of German Engineers) guidelines.
Where refurbishments in multi-storey buildings entail the
replacement of resilient floorings contributing to impact
sound control by tile coverings, which in themselves offer
no impact sound reduction, suitable provision is required
to ensure preservation of the impact sound insulation
performance of the floor construction (for further details,
see relevant ZDB (Federation of the German Construction
Industry) data sheet). Both Sopro FDP 558 tile insulation
board and Sopro TDP 565 impact sound insulation board
lend themselves to such applications.

Sopro TDP 565

Sopro FDP 558

Impact sound reduction
Sopro FDP 558

2 mm

up to 8 dB*

Sopro FDP 558

4 mm

up to 10 dB*

Sopro FDP 558

7 mm

up to 10 dB*

Sopro FDP 558

9 mm

up to 10 dB*

Sopro FDP 558

12 mm

up to 10 dB*

Sopro TDP 565

8 mm

up to 16 dB*

* Test stand value to DIN EN ISO 140-8 serving as a general guide. Note: The impact sound reduction values determined and stated by the test institute are not always
applicable to particular construction projects due to differences between the project-specific assembly and the standard test set-up. The performance of trial installations and
measurements is therefore recommended, in each case, to establish the actual impact sound reduction index achievable on site!
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Impact sound insulation
Additional measures to DIN 4109
The following impact sound requirements apply for
stairwells:
•

Multi-storey buildings and apartments:
➥w
 eighted normalized impact sound pressure level
L’n,w = 58 dB

•

Semi-detached and terraced houses:
➥w
 eighted normalized impact sound pressure level
L’n,w = 53 dB

The required impact sound reduction is generally achieved
by means of floating screeds on landing areas and through
elastically suspended stair flights.
A weighted normalized impact sound pressure level L’n,w
≤ 53 dB is required for separating floors between apartments
and working spaces of different occupancies in multi-storey
buildings.
This value is achievable by a floating screed. However,
where installation of a floating screed is not feasible on
refurbishment projects, particularly with stair flights, the use
of Sopro FDP 558 tile insulation board or Sopro TDP 565
impact sound insulation board offers a viable alternative for
delivering the required sound reduction.

Sopro TDP 565 impact sound insulation board laid on a stair landing, to
receive a natural stone finish.
1

Sopro GD 749 primer

2

Flexible Sopro thin-bed adhesive
Sopro TDP 565 impact sound insulation board
Sopro FL plus flexible tile grout
Elastic joint sealant at junction with vertical element/
wall – Sopro Sanitary Silicone
Concrete
Tile

3
4
5
B
F

Steel or timber stairs with ceramic finishes are problematic
in terms of noise control as they offer no impact sound
insulation. Impact sound control may be considerably
improved through retrofitting with 9 mm or 12 mm Sopro
FDP 558 or 8 mm Sopro TDP 565.

F

4

5

2

3

Note:
As the structural floor thickness also affects impact
sound insulation performance, the overall construction
should be assessed in advance in accordance with
DIN 4109 where such measures are planned.
B

2
1
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Impact sound insulation
Additional measures to DIN 4109
In applying the described systems to improve impact sound performance, particular care is required on the part of designers,
applicators and site supervisors to prevent the inadvertent creation of sound transmission paths during installation. This
would lower or even completely cancel out the achieved impact sound reduction.

Example 1:

Wrong

Sound transmission path created by bedding adhesive.
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Right
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Impact sound insulation
Additional measures to DIN 4109

Example 2:

Wrong

Right

Adhesive in contact with wall due to missing perimeter insulation strip.
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Impact sound insulation
Additional measures to DIN 4109

Example 3:

Wrong

Sound transmission path created by adhesive in open joint left between
insulation panels.
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Right
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5.2

Impact sound insulation
Additional measures to DIN 4109
System composition

Product recommendation
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Slimline hot-water floor heating

Hot-water floor heating systems have been an established
solution on residential projects for many years now. They
are described in German standard DIN 18 560 Part 2 "Floor
screeds and heating floor screeds on insulation layers".
The constructions described in the DIN standard are often
difficult to implement due to the required layer thicknesses,
which – particularly on refurbishment schemes – may not
be available.
In response to the persistent demand among clients for
retrofit-friendly hot-water floor heating systems, recent
years have seen the evolution of a new heating concept.
With a total construction height of approx. 17 – 20 mm, the
new slimline heating assemblies can be installed as system
solutions on existing floors using standard Sopro tile-fixing
products (separating layers, floor-levelling compounds, thinbed adhesives etc.).

The heating system offered by Sopro partner Kermi is closely
tailored to the slimline concept.
Installation on solid substrate
The most straightforward solution can be adopted where
the system is to be installed on a strong existing covering
(tile, natural stone), an existing screed or concrete floor. The
Kermi heating system is directly bonded to the substrate
after this has been cleaned and pretreated with Sopro GD
749 primer or Sopro HPS 673 bonding primer. The honeycomb structure with heating pipes is then filled up with
Sopro FS 15 550 floor-levelling compound or Sopro FAS 551
fibre-reinforced self-levelling filler. The required cover for the
system is 3 mm. The fact that the total construction height
of the heated layer runs to only around 17 mm makes the
system a prime option for refurbishment applications.

7

6
1
5
2
4

3

3
4

5
2
1

6
7
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Substrate (existing tile covering,
screed etc.)
Primer:
Absorbent substrate:
Sopro GD 749
Non-absorbent substrate:
Sopro HPS 673
Kermi x-net C15 slimline system
Flow-applied floor-levelling
compound (Sopro FS 15 550,
Sopro FAS 551)
Tile adhesive (Sopro's No.1,
Sopro FKM XL 444, Sopro VF XL
413 etc.)
Tile
Sopro DF 10 flexible designer
tile grout

Tiling on refurbishment contracts and
to critical substrates

5.3

Slimline hot-water floor heating

Installation on timber and critical substrates
Slimline hot-water floor heating systems are also suitable
for installation on timber and other critical substrates
(composite substrates, surfaces with hairline cracking etc.)
that may be encountered on refurbishment projects.
Such substrates are stabilized and separated from the
heating assembly through the incorporation of (min. 4 mm)
Sopro FDP 558 tile insulation board.

As described in Section 5.1 "Timber substrates", the
timber substrate is pretreated with Sopro HPS 673 bonding
primer, levelled where necessary with Sopro FAS 551
fibre-reinforced self-levelling filler, and then covered with
adhesive-fixed (min. 4 mm) Sopro FDP 558 tile insulation
board. The insulation board is bonded using a rapid-set
tile adhesive (Sopro's No. 1 rapid-set, Sopro FKM 600 etc.).
The subsequent procedure is the same as described under
"Installation on solid substrate".

10

1

9
2

8

3

7

4
5

Critical substrate (timber, surface
with hairline cracking etc.)
Primer:
Sopro HPS 673
Where necessary, Sopro FAS 551/
Sopro VS 582 as levelling layer
Tile adhesive (Sopro‘s No.1
rapid-set, Sopro FKM 600 etc.)
Sopro FDP 558 tile insulation
board (min. 4 mm) as stabilizing
and separating layer

Kermi x-net C15 slimline system
Flow-applied levelling compound,
e.g. Sopro FS 15 550,
Sopro FAS 551
8 Tile adhesive, e.g. Sopro‘s No.1,
Sopro FKM XL 444
9 Tile
10 Sopro DF 10 flexible designer
tile grout
6

6
5
4
3
2
1

7
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Slimline hot-water floor heating
Installation on timber and critical substrates
Application

1 Existing covering is removed to reveal critical timber substrate.
Overcoat timber surface and any adhesive residue with Sopro HPS
673 bonding primer.

2 Even out any irregularities in existing floor with flow-applied surface
filler (Sopro FS 15 550 floor-levelling compound or Sopro FAS 551
fibre-reinforced self-levelling filler/Sopro VS 582 self-levelling filler).

3 To prevent transmission of stresses and deformation from substrate
to heating assembly, install 4 mm or 7 mm Sopro FDP 558 tile
insulation board as separating layer. Bond Sopro FDP 558 with
flexible tile adhesive (e.g. Sopro's No. 1 rapid-set).

4 Install Kermi x-net C15 slimline system directly on top of separating
layer.

5 When heating system is in place, apply self-levelling filler (Sopro FS
15 550 floor-levelling compound) so as to cover pipes.

6 Tilelaying can commence immediately after floor-levelling compound
has cured (on next day).
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Electric floor heating
Additional thermal insulation

Sopro FDP 558 board is suitable not only for sound
insulation and as a separating layer, but can also double up
as thermal insulation.
When incorporated as thermal insulation in elements in
contact with the ground (e.g. basements and uninsulated
screeds) that are to receive a (ceramic) tile covering, Sopro
FDP 558 serves to enhance underfoot comfort.
This is because Sopro FDP 558 helps to diminish the "cold
tile" effect.

F

1
2
3
4
5
E
F

5

Heated floors are a popular choice on both new-build and
refurbishment projects. Technical constraints sometimes
prohibit the retrofitting of hot-water floor heating systems
or may unreasonably inflate construction costs.
Electric floor heating offers a useful alternative in such
cases.
To boost the performance of the electric floor heating
elements, 7 mm or 9 mm Sopro FDP 558 tile insulation
board is recommended as an underlay.

2

4

3

2

1

E

Sopro GD 749 primer
Flexible Sopro thin-bed adhesive
Sopro FDP 558 tile insulation board
Electric floor heating system
Sopro FL plus flexible tile grout
Substrate/screed etc.
Tile

Please note:
Electric floor heating systems are not only for use in conjunction with ceramic and natural stone coverings. They represent
an equally viable solution below PVC, carpet or parquet flooring (manufacturer's specifications shall be observed).
Floor heating systems can be operated using a control unit – upwards of a certain floor area, provision of a contactor
relay in the control circuit is required. Electric floor heating systems shall always be connected up by an electrician.
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Electric floor heating
Additional thermal insulation
Electric floor heating in wet spaces (domestic bathrooms)
In wet spaces (bathrooms), the installation of a waterproof membrane over electric floor heating systems is required prior
to tiling. For safety reasons, a check is required as to whether installation of the particular heating system is permissible
at locations subject to direct splashing (standing area of tiled walk-in showers). The manufacturer's specifications shall be
consulted in this regard.
F

1
2
3
4
5
6
E
F

2

5

Sopro GD 749 primer
Flexible Sopro thin-bed adhesive
Sopro FDP 558 tile insulation board
Electric floor heating system
Sopro FL plus flexible tile grout
Two-coat waterproof membrane
Substrate/screed etc.
Tile

6

4

3

2

1

E

2

220 V~ connection
Control

Heating element

Temperature
sensor

Electric floor heating system embedded in Sopro's No.1 flexible tile
adhesive.
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Electric floor heating
Additional thermal insulation
Product recommendation
T

System composition

ted to
es

DI

N

Screed

04

C2 EF S1
E N 12 0

Combed bed
Sopro GD 749

Sopro VF 419

Sopro FDP 558

Sopro FS 15 550

Separating layer

Electric heating element

N

E N 12 0

T

C2 FTE S1
N

04

C2 TE S1

ted to
es

DI

E N 12 0

DI

DI
N

04

C2 TE S1

ted to
es

04

ted to
es

T

T

Filler coat

Electric floor heating
system
(example)

E N 12 0

Combed bed

Sopro's No. 1

Sopro FKM XL 444

s
Te

Sopro's No.1
rapid-set

ted to

Extra-high
abraision resistance

CG2 WA
DI
N

Reduced water
absorption

CG2 WA
N

Reduced water
absorption

88

ted to

Extra-high
abraision resistance

DI

s
Te

E N 13 8

88

Grouting

E N 13 8

Sopro DF 10

Sopro FL plus

Electric floor heating
control (example)
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Electric floor heating
Additional thermal insulation
Application (example)

1 Unroll heating mat over substrate to prepare layout drawing and
determine required position of temperature sensor. Make cuts
in base fabric and adapt heating mat(s) if necessary. Note: Sensor
must not be positioned directly below heating conductor!

2 Hack away substrate at required position to create recess for sensor
sleeve. Note: Heating performance can be optimized through
incorporation of Sopro FDP 558 tile insulation board as this reduces
loss of thermal energy to screed substrate.

3 Insert temperature sensor into conduit and run cable to switch box.
Note: Arrange for electrician to test insulation resistance
of heating element! Ensure that measurement results are
recorded.

4 Overcoat temperature sensor and conduit with tile adhesive (e.g.
Sopro FKM XL 444 XL multi-purpose eXtraLight flexible tile adhesive
or Sopro's No. 1 flexible tile adhesive), then apply combed bed.

5 Unroll heating mat in required position on freshly applied combed
bed and work over with smooth face of trowel, taking care to avoid
damage to (orange) heating conductors.

6 Embed heating element in uniformly thick coat of Sopro flowapplied floor-levelling compound or Sopro thin-bed adhesive.
Covering may be installed using Sopro flexible thin-bed adhesive as
soon as mortar bed has set.
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Extra-thin load-spreading layers

Refurbishment schemes are generally subject to constraints with regard to levels (door frames, existing floors etc.).
Both new and retrofitted assemblies (sheeting, insulation etc.) that are now usually incorporated in the floor construction
are not always able to meet the minimum installed thickness prescribed by DIN standards for floating screeds.
The use of reaction resin binders in screeds is now covered by the amended DIN 18560 and European standard DIN EN
13813. Given their high compressive and flexural tensile strengths, these binders can be used to produce thin-layer floating
and unbonded screeds capable of durably accommodating the incident live loads. A suitably proportioned resin/silica sand
mix (Sopro EE 771 epoxy mortar) lends itself to the production of 2.5 cm thick load-spreading layers.

1

2

3

DT

W

F

D

Flexible Sopro thin-bed adhesive
2 Sopro FL plus flexible tile grout
3 Sopro EE 771 epoxy mortar
W Thermal insulation
D Insulation/perimeter
insulation strip
F Tile
DT Impact sound insulation/
cover layer
1

Sopro EE 771 epoxy mortar
Flexural tensile strength:
15 N/mm2
Compressive strength: 60 N/mm2

2.5 cm thick epoxy resin-bound layer over soft insulation subject to high loads.
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Extra-thin load-spreading layers
Product recommendations
T

System composition

ted to
es

DI
N

Epoxy

13

SR-C60-F15
E N 13 8

screed

Sopro EE 771

(optionally for wet spaces)

t

ng coa

1

proofi
st water

2

ng
proofi
nd water

coat

Sopro DSF 523

Sopro DSF 623

Sopro TDS 823

t coat

E N 12 0

T

N

04

04

N

ted to
es

C2 E S1
DI

E N 12 0

DI

DI
N

ted to
es

C2 TE S1
04

ted to
es

C2 TE S1

T

T

Contac

E N 12 0

d bed

Combe

Sopro's No.1

Sopro FKM XL 444

s
Te

ted to

Extra-high
abraision resistance

DI
N

s
Te

ted to

E N 13 8

Extra-high
abraision resistance

DI

Reduced water
absorption

88

CG2 WA
N

E N 13 8

Sopro DF 10
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Reduced water
absorption

88

CG2 WA

ng
Grouti

Sopro FL plus

Sopro VF XL 413
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5.6

Critical substrates
Specifically on refurbishment schemes, neither designers nor
contractors are able to influence the substrate condition.
The existing substrates are often used as the base for a new
finish. This necessitates a determination of their strength
and selection of a suitable construction.

The fact that such substrates tend to vary widely in terms of
their adhesion behaviour necessitates the development of
project-specific product system solutions.

Substrate:
strong existing tile covering

Product recommendation

T

For indoor and dry spaces
(e.g. corridors, living rooms)
ted to
es

DI

04

C2 TE S1
N

T

ted to
es

DI

04

DI

N

E N 12 0

Sopro FKM XL 444
Multi-purpose, extra-light, extrahigh-coverage, low-dust flexible
tile adhesive

Product recommendation

ted to
es

C2 E S1

C2 TE S1
N

Sopro's No.1
Flexible, cementitious thin-bed tile
adhesive, for walls and floors

04

T

Sopro HPS 673
Adhesion promoter for nonabsorbent substrates

E N 12 0

E N 12 0

Sopro VF XL 413
Cementitious thin- and floatingbed tile adhesive, for floors only

Sopro TDS 823

N

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

T

C2 E
N

S2

E N 12 00

4

04

Sopro's No. 1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

C2 E S1

ted to
es

DI

Sopro DSF 523

E N 12 0

DI

DI
N

ted to
es

04

ted to
es

C2 TE S1

T

T

For outdoor and wet spaces
(see Sections 3.1 to 3.4)

Sopro MEG 665
Highly flexible,
waterproof, twocomponent,
cementitious thin-bed
adhesive

277

5.6

Tiling on refurbishment contracts and
to critical substrates

Critical substrates

Sopro GD 749
Synthetic resin-based
dispersion for
absorbent substrates

04

E N 12 0

Sopro's No. 1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

DI

DI
N

ted to
es

C2 E S1
N

04

ted to
es

C2 TE S1

T

Product recommendation

T

Substrate: board subfloors, gypsum
plasterboard/fibreboard

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

Sopro HPS 673
Adhesion promoter
for non-absorbent
substrates

04

E N 12 0

Sopro's No. 1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

DI

DI
N

ted to
es

C2 E S1
N

04

ted to
es

C2 TE S1

T

T

Substrate:
carpet adhesive/PVC adhesive residue

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

Sopro HPS 673
Adhesion promoter
for non-absorbent
substrates
* For details on how to level mastic asphalt screeds, see Section 11.
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04

E N 12 0

Sopro's No. 1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

DI

DI
N

ted to
es

C2 E S1
N

04

ted to
es

C2 TE S1

T

T

Substrate:
mastic asphalt screed*

E N 12 0

Sopro VF XL
413Cementitious thinand floating-bed tile
adhesive, for floors
only
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5.6

Critical substrates

Sopro's No.1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

Sopro EPG 522 with
silica sand blinding
Adhesion promoter
and sealer

C2 E S1
N

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

E N 12 0

Sopro's No. 1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

Sopro HPS 673
Adhesion promoter
for non-absorbent
substrates

C2 E S1
DI

DI
N

04

C2 TE S1

ted to
es

N

04

ted to
es

T

T

For dry spaces

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

Sopro DSF 523
Adhesion promoter
and waterproof
membrane

04

E N 12 0

Sopro's No.1
Flexible, cementitious
thin-bed tile
adhesive, for walls
and floors

DI

DI
N

ted to
es

C2 E S1
N

04

ted to
es

C2 TE S1

T

For wet spaces
T

Substrate:
old lacquer/varnish coatings, oil paint

E N 12 0

DI

DI
N

04

C2 TE S1

ted to
es

04

ted to
es

T

Product recommendation

T

Substrate:
low-density magnesite screed

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only
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Critical substrates
Product recommendation
ted to
es
T

Sopro ESG 868

E N 12 0

Sopro's No.1
Flexible, cementitious
thin-bed tile adhesive, for walls and
floors

Substrate:
polymer-coated pool
DI

EN 120
04

N

DI

N

88

R2 T RG
E N 13 8

Sopro FEP
Tile adhesive and
grout

280

C2 E S1
DI

DI
N

04

C2 TE S1

ted to
es

N

04

T

Substrate:
oil-contaminated surface

E N 12 0

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only
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Critical substrates
Composite substrates
2

3

2

1

C2 E S1
N

E N 12 0

ted to
es

C2 TE S1
DI

M

E N 12 0

DI

DI
N

04

C2 TE S1

ted to
es

04

ted to
es

Sopro GD 749
Synthetic resin-based dispersion
for absorbent substrates

T

T

Sopro HPS 673
Adhesion promoter
for non-absorbent
substrates

N

04

5

T

F

Product recommendation

E N 12 0

4

Due to their varying deformability, expansion and general
structural discontinuity, composite assemblies constitute
critical substrates that are frequently vulnerable to cracking.
The incorporation of 4 mm, 7 mm, 9 mm or 12 mm Sopro
FDP 558 tile insulation board prevents transmission of
substrate stresses to the ceramic or natural stone covering.

Sopro's No.1
Flexible, cementitious
thin-bed tile adhesive,
for walls and floors

Sopro VF XL 413
Cementitious thinand floating-bed tile
adhesive, for floors
only

Sopro FKM XL 444
Multi-purpose, extralight, extra-highcoverage, low-dust
flexible tile adhesive

Screed with hairline cracking
F

5

2

3

2

1

E

Sopro FDP 558
ted to

Extra-high
abraision resistance

88

Reduced water
absorption

E N 13 8

ted to

Extra-high
abraision resistance

DI

DI
N

s
Te

CG2 WA
N

Reduced water
absorption

88

s
Te

CG2 WA

E N 13 8

s
Te

ted to

Extra-high
abraision resistance

DI
N

Cracks that originally form in critical substrates – e.g. heated
screeds with inadequate cover over pipes – may extend into
ceramic or natural stone coverings. Such cracking may be
prevented through installation of a 4 mm Sopro FDP 558
separating layer. At the same time, the low thickness of the
insulation board will not compromise the performance of the
floor heating system.
1
2
3
4

Sopro GD 749 primer (absorbent substrates)
Flexible Sopro thin-bed adhesive
Sopro FDP 558 tile insulation board
Sopro HPS 673 bonding primer (non-absorbent substrates)

Sopro FL plus

5

E
F
M

Sopro Brillant®

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10

Sopro FL plus flexible tile grout/
Sopro Brillant® water-repellent tile grout/
Sopro DF 10 flexible designer tile grout
Screed with hairline cracking
Tile
Composite substrate (absorbent and non-absorbent)
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Sopro product systems
for sustainable construction

Schematic system composition

Low-emission separating and insulation board/mats*

Tile insulation board
FDP 558
DGNB:
Top quality level 4,
Line 40**

Impact sound
insulation board
TDP 565
DGNB:
Top quality level 4,
Line 40**

*For details of all relevant Sopro products, please consult our sustainability brochure.
**Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).

282

Membrane
Sopro AEB plus 639
DGNB:
Top quality level 4,
Line 9**
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Reliable laying of natural stone

6

Fundamentals
Today, an immense variety of natural stones from across
the globe (well over 6,000 different types) are specified for
construction projects throughout Germany. Modern cutting
and processing techniques have facilitated production of
high-precision natural stone units in practically all sizes
and thicknesses, and these products are now available at
affordable prices.
The manufacturing techniques employed in the past
(splitting and frame sawing) resulted in thickness tolerances
which, by and large, could only be offset by the use of

Stone blocks are cut up into required shapes and sizes.

Good-practice guide and reference book for
natural stone laying.

thick-bed laying methods. The now widespread calibrated
natural stone tiles (precision cut with uniform thickness)
readily permit the application of thin-bed techniques.
The mineralogical composition of natural stone lends
the material its characteristic properties (colour, texture,
compressive strength, bending strength etc.). In some
situations, however, it may increase the material's sensitivity,
thereby imposing higher demands on the tile-fixing products
and associated workmanship.

Units cut to required project-specific sizes.

Natural stone finish indoors.

Natural stone finish outdoors.
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Fundamentals

The sensitivity of natural stone varies according to its
mineralogical composition. Moisture (dampness in mortar),
liquids, acids and alkalis may bring about significant
changes in the material. In other words, any contact
between minerals and the above-mentioned substances can
trigger a chemical process, which may, for instance, lead to
discoloration of the stone.
This makes it all the more vital to eliminate, during the
installation process, any risk factors that may bring about
such changes.

For this reason, natural stone adhesives should always
be fast-setting (with crystalline water binding properties),
contain trass and, for certain stone types (translucent
materials), be based on white Portland cement.
Moisture ingress (e.g. from rain or wash water), once the
covering is installed and in use, also plays a major role with
regard to visual flaws in the stone. Depending on the openpored texture of the stone, its surface may darken to a great
or lesser extent. These dark patches will normally disappear
if the stone is allowed to dry.

Scanning electron microscope (SEM) image of a natural stone tile: as the
large fissures suggest, some natural stones exhibit a high water absorption
capacity.

Yellowing of natural stone caused by presence of pyrites, which the high
moisture capacity of thick-bed adhesive causes to change.

Discoloration of outdoor natural stone caused by moisture migration via
joint.

Reference manuals on
natural stone issued by
DNV (German Natural
Stone Association)
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Fundamentals
Tile thicknesses
Tile thicknesses are specified in function of loading, stone
strength, unit size, laying method and substrate. Outdoor
installation also necessitates a consideration of weather
action, which will also have implications for the specified
tile thickness.
Natural stone tiles with up to 40 cm edge length are
required to be at least 7 mm, natural stone slips at least
10 mm thick. Solnhofen stone floor tiles, for example, are
required to be 10 mm thick for edge lengths up to 35 cm
and 15 mm thick for edge lengths exceeding 35 cm.

Depending on the projected loads – in particular, dynamic
loads as opposed to static point loads – a special DNV
(German Natural Stone Association) dimensioning procedure
is applied to determine the required tile thicknesses. As
practical experience shows, it is advisable to take the
precaution of specifying somewhat greater tile thicknesses
than the minimum stated values, particularly for floor
coverings, to accommodate unforeseen live loads and
microstructural variations in the stone.

Approximate compressive and flexural tensile strengths of natural stone
Stone groups

A. Igneous rock
1. Granite, syenite
2. Diorite, gabbro
3. Quartz porphyry, keratophyre, porphyrite, andesite
4. Basalt, melaphyre,
basaltic lava
5. Diabase
B. Sedimentary rock
6. Siliceous rock
a) Vein quartz, quartzite, greywacke
b) Quartzitic sandstones
c) Other quartz sandstones
7. Limestones
a)	Compact (solid) limestones and dolomites
(including marbles)
b) Other limestones including limestone conglomerates
c) Travertine
8. Volcanic tuffs
C. Metamorphic rock
9. a) Gneisses, granulite
b) Amphibolite
c) Serpentine
d) Roofing slate

1993
Compressive
strengths of
dry stone to
DIN 52105
N/mm²

90 – 270
120 – 300
120 – 300
250 – 400*
80 – 250
180 – 250*

150 – 300*
120 – 200*
20 – 180

1993
Flexural tensile
strengths of
dry stone to
DIN 52112
N/mm²

5 – 22
10 – 20**
7 – 20
13 – 25
15 – 25**

11 – 25

75 – 240

1 – 15
12 – 20**
3 – 21

20 – 160
20 – 100
20 – 30*

2 – 15
2 – 13
0.5 – 6

100 – 280
170 – 280*
140 – 250*

5 – 25
40 – 80

* Compressive strength values dating from 1993 to DIN 52105
** Flexural tensile strength values dating from 1993 to DIN 52105
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As hinted above, the market for natural stone is bewilderingly
large and offers a wealth of different materials.

watertight – which may, in turn, lead to discoloration or
edge staining during laying or grouting.

To maximize the output from quarries, individual natural
stone units may be "resinated", i.e. their surface is treated
with reaction resins. This produces a continuous, sealed and
vividly coloured finish. Yet, as a result, the surface is virtually

Sometimes, the rear face of the units is also resin-stabilized.
This means that the bedding adhesive has no contact with
the stone itself, only with a smooth reaction resin coat.

Resin coat

Surfaces treated with resin to repair cracks etc.

Units with resin-treated surface.

Resin coat
Staining induced by
moisture from
substrate

Natural stone unit

Rear face of unit treated with resin and scrim.

Note:
The installation of natural stone units treated with
resin necessitates the use of rapid-set products with
crystalline water binding properties.
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During grouting, water accumulates at side faces and cannot diffuse
upwardly.
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Fundamentals
Thin- and medium-bed laying
Advantages

Disadvantages

•
•
•
•
•

• Two operations required (1 screed/2 laying)
• Only calibrated tiles/units suitable or only low dimensional
tolerances permissible in covering thickness
• Larger substrate irregularities need to be levelled out

Low risk of discoloration
Suitable for large areas
Short drying times and downtimes
Only short period prior to joint grouting
Medium bed able to accommodate thickness variations

Thick-bed laying
Advantages

Disadvantages

• Able to accommodate tile products with large thickness variations
• Only one contractor required

•
•
•
•
•
•

Only suitable for small to medium-sized areas
High risk of discoloration
Less suitable for overlaying floor heating system
Long waiting time prior to joint grouting due to drying
Only suitable for low live loads when applied to insulation*
No clearly defined compressive and flexural tensile strengths in
relation to live loads
• Unsuitable in conjunction with calcium sulphate screeds

Substrate moisture content for thin-, medium- and thick-bed laying based on CM method

Flooring

Moisture content of cement
screed

Moisture content of calcium sulphate screed

• Ceramic and stone coverings in thin/
medium bed

2.0 – 2.5% CM heated/unheated

0.5% CM** unheated
0.3% CM, heated

• Ceramic and stone coverings in thick
bed

3.0% CM, unheated
2.0% CM, heated

Should be avoided***
Should be avoided***

Note:
For pervious construction, see Section 6.4

   *	Structural calculations required to determine screed thickness for heavy-duty coverings (live loads exceeding 1.5 kN/m2 and wheel loads). Bedding
(thick-bed) adhesives for natural stone tiles are not permissible as a substitute for the screed required under DIN 18560 as load-spreading layer
(DNV 2.1, 5.1).
**	
ZDB (Federation of the German Construction Industry) data sheet "Ceramic tiling, natural and cast stone coverings to calcium sulphate screeds"
and Section 7 "Screeds and floor constructions" should be observed.
***	Only possible in conjunction with damp-proofing primer (e. g. Sopro EPG 522 epoxy primer).

289

6

Reliable laying of natural stone

Fundamentals
Alongside the traditional thick-bed method, the thin-bed
techniques (DIN 18157*) commonly adopted for ceramic
coverings are also being increasingly applied for natural
stone finishes.

Installation of natural
stone slips on wall using
buttering/floating
method.

This has the advantage of allowing earlier loading and
use of the surfaces. Indeed, given the "dry construction"
practices that are widespread today, this is often the only
option for the reliable installation of natural stone (see, for
example, Section 9 "Tiling in metalwork and shipbuilding").
An adhesive thickness of approx. 1 – 5 mm is adopted
for the thin-bed method.
Natural stone is far more susceptible to changes in
appearance than ceramic finishes. With natural stone
coverings, particular care is required in specifying the
correct tile adhesives and grouts so as to eliminate the risk
of discoloration, light/dark patchiness (sometimes caused by
the laying operation) and deformation.
* with mortars tested to DIN EN 12004

Test with grey and white adhesive. Even white adhesives can induce
discoloration if they are not rapid-setting.

The setting speed of cementitious adhesives is crucial in
determining the later appearance of the covering. White
cementitious thin-bed adhesives are a popular choice for
laying natural stone. If these are normal-setting, however,
then they are equally likely to affect the visual impact of the
finish – as the aforementioned tests showed.
There is an enormous variety of natural stone types. To cater
for these, Sopro's Technical Service department offers a
range of different laying solutions.
Please contact the team on the following number:

4

N

3

2

1

:
onsulting
Project C
1
17 07-11
+ 49 6 11

U
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1

Sopro GD 749 primer

2

Thin-bed adhesive:
Discoloration-sensitive natural stone:
Sopro M&M 446 flexible marble and
mosaic adhesive (for walls and floors)

3

Grout: Sopro DF 10 flexible designer
tile grout

4

Elastic joint sealant:
Sopro Marble Silicone

N

Natural stone covering

U

Concrete/cement screed substrate
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Thin-bed laying
Movement joints
Regardless of laying method (thin-, medium- or thick-bed),
natural stone coverings, like other finishes, require provision
for movement joints. These must not be sealed with
standard ceramic or sanitary silicone products. To prevent
edge staining of the stone units, a special-purpose silicone
sealant (Sopro Marble Silicone) should be used.

Discoloration

Silicone
Back-up strip

Natural stone unit

Unsuitable (e.g. acidic-curing) silicone product results in tile edge staining
due to plasticizer migration.

Most incidences of edge staining are irreversible and typically necessitate
removal of damaged units.
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Thin-bed laying
System composition

Product recommendation

Priming

Contact coat

Sopro M&M 446
Flexible thin-bed
adhesive for walls
and floors

N

E N 12 0

Sopro VF 419
Thin- and floating-bed
adhesive

04

N

ted to
es

C2 FT S1
DI

E N 12 0

C2 EF S1
DI

DI

04

C2 FT
N

ted to
es

T

ted to
es

04

T

Combed bed

T

Sopro GD 749

E N 12 0

Sopro FKM 600
Flexible thin-, mediumand floating-bed adhesive
for walls and floors

Grouting
ted to

s
Te

Extra-high
abraision resistance

E N 13 8

CG2 WA
DI

DI

Reduced water
absorption

88

CG2 WA
N

ted to

Extra-high
abraision resistance

N

Reduced water
absorption

88

s
Te

E N 13 8

Grouting

static form
gi

prevents
mould
attack

Sopro Marble
Silicone*
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Sopro FL plus*

tion
ula

with fu
n

Sopro DF 10*

* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com
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Natural stone coverings
on barrier-free bathroom floors
Natural stone finishes nowadays feature in all areas of
residential construction: not only are they installed in the
main living areas of houses and apartments, clients are
increasingly opting for stone coverings as a stylish element
in bathroom design.
Prior to definitively specifying natural stone in wet spaces,
clients should seek counselling on its behaviour under
exposure to water, soap and different types of cleaner.
Among the wide variety of materials available on the market,
some stones are excellently suited to installation in damp
or wet conditions while others should be avoided under all
circumstances.
Regardless of the specified stone type, clients should
always bear in mind that stone is a "natural" product that
undergoes a certain degree of change over time under the
action of water (light/dark patchiness).
In barrier-free bathrooms, natural stone is laid using the
thin-bed method on a substrate sealed in advance through
installation of a waterproof membrane (see Section 3). In
a guidance paper entitled "Natural stone in wet areas in
conjunction with waterproof membrane" (BIV data sheet
1.04, as March 2012), the BIV (Association of German
Stonemasons) gives a detailed account of the key factors
to be considered in the design and construction of natural
stone bathrooms.

Waterproofing materials used in conjunction with tile
coverings:
• Polymer dispersions
•	Polymer/cement mortar composites
• Reaction resins
• Crack-bridging mineral sealing slurries
• Waterproofing materials in sheet form
• Waterproofing materials in panel-shaped form
Natural stone surfaces are easily workable using
contemporary mechanical equipment. This is important
given that shower facilities are wet-loaded barefoot areas
and are consequently required to offer adequate slip
resistance for users.

Guidance on specification of falls with due
regard to surface treatment
Fall (%)

Treatment

Stone type

1.0 – 2.0

Finely ground,
finely brushed

Hard stones and
dense limestones

1.5 – 2.5

Finely ground,
finely brushed

Limestones,
sandstones

1.5 – 2.5

Coarsely ground,
coarsely brushed,
milled

Hard and soft
stone

1.5 – 2.5

Flamed and
finely brushed,
sandblasted and
finely brushed

Hard and soft
stone

1.5 – 3.0

Flamed, sandblasted

Hard and soft
stone

BIV · WEIßKIRCHENER WEG 16 · 60439 Frankfurt/Main

BIV Merkblatt 1.04
Naturwerkstein in Nassbereichen mit Abdichtungen im Verbund (AIV)
Feuchtebelasteter Innenbereich
Private Bäder - Bäder in Hotelzimmern

Stand März 2012
BIV Merkblatt 1.04 Naturstein im Nassbereich

Seite 1

Moreover, with the issue of the new waterproofing standard
DIN 18 534 "Waterproofing for indoor applications" in July
2017, membrane plus tile finish solutions now have the
status of officially standardized waterproofing systems.

Bathroom with natural stone floor covering
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Natural stone coverings
on barrier-free bathroom floors
Guidance on the required falls and appropriate surface
treatments is provided by the aforementioned data sheet.
Walk-in showers are an increasingly popular feature of
contemporary bathroom design. Here, water runs off from
the shower area into a drain or channel. The natural stone
coverings in these areas are therefore subject to constant
water exposure and saturation. To prevent permanent
discoloration of the stone units near the floor drain or
channel, designers must take care to specify suitable
drainage components.
Floor drains and channels with an edge upstand or
watertight frame around the grate should not be used in
conjunction with natural stone floor coverings – the reason
being that this tends to result in water accumulation on the
waterproof membrane up to the top edge of the upstand.
This water is then absorbed by the surrounding stone units,
which will then remain saturated due to the permanent
water exposure on their lower face.

Shower with edge staining of natural stone after being used several times.

To prevent the darkening of stone floor finishes in barrier-free
bathroom floors, it is crucial to specify drainage components
that allow water accumulating on the membrane to run off
freely. Various systems that make suitable provision for this
and have been used successfully in conjunction with Sopro
waterproof membranes are shown below.

Test: Water accumulation at channel upstand in shower area.

Test: Darkening of installed natural stone units is observed after certain
period of exposure.
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6.2

Natural stone coverings
on barrier-free bathroom floors
Schlüter system

Dallmer system

Waterproof membrane connected flush with upper edge, thereby allowing
water to run off freely.

Flush connection of waterproof membrane at top edge. Water can run off
freely. Different drainage strip systems also create wide variety of design
options.

Tece system

Geberit system

Natural stone installation with clearly visible provision for water run-off on
waterproof membrane.

Drainage unit is located in wall, thereby simplifying connection to
waterproof membrane. Here too, any accumulating water can run off
freely.

Proline system

Gutjahr system

Channel has no upstand and lies flush with screed. Water can run off freely
without accumulating.

Reliable water run-off guaranteed by perforated frame on top part of
channel.
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Natural stone coverings
on barrier-free bathroom floors
Product solutions for barrier-free bathrooms with floor drains and channels
Waterproof membrane
Sopro AEB 640
Thin-sheet, crack-bridging waterproofing
and separating membrane, faced either side
with special nonwoven fabric. Nonwoven fabric
ensures strong bond between waterproofing/
separating membrane and cementitious tile
adhesive. Ideal for trouble-free, flexible
waterproofing of wall and floor surfaces below
natural stone and ceramic tiling in bathrooms,
showers and wet spaces. Laps and joints are
bonded and watertightly sealed using Sopro
RMK 818 Racofix® universal adhesive, Sopro
MKS 819 Racofix® universal adhesive S, Sopro
FDK 415 fixing and waterproofing adhesive,
Sopro WB 588 Racofix® WaterBlock onecomponent hybrid membrane or Sopro TDS 823
two-component turbo sealing slurry.
Particularly suitable for fast-track waterproofing on tightly scheduled construction
schemes.
Suitable for water action classes W0-I to
W2-I to DIN 18 534, and solutions based on
W3–I to DIN 18 534.

Sopro DSF 523
Flexible, one-component, cementitious
sealing slurry used to produce crack-bridging
waterproof coatings. Suitable as brush-on
membrane for use on balconies and patios, as
well as in showers, washrooms, toilets and
swimming pools. For waterproofing of solid,
strong existing tile coverings on balconies and
patios (tile-on-tile). For internal coating of process
water tanks with max. 4 m water depth. Suitable
for water action classes W0-I to W3-I to DIN
18 534 and W1–B to DIN 18 535.

Sopro FDF 525
Highly elastic, crack-bridging, solvent-free onecomponent liquid polymer waterproof
coating. Applied to walls and floors as membrane
in composite waterproofing systems with tile
finish. Used in damp and wet spaces not subject
to hydrostatic pressure, e.g. bathrooms, showers,
washrooms and sanitary facilities. Suitable for
water action classes W0-I and W1-I (wall/floor) as
well as W2-I (wall).
Contrast colour: Sopro FDF 527

04

E N 12 0

ted to
es

C2 FT S1
DI

DI
N

Sopro M&M 446
White, rapid-set, trass-bearing, cementitious,
flexible natural stone tile adhesive, meeting
C2 FT requirements to DIN EN 12004, for
installation of light-coloured, calibrated,
deformation-resistant marble and other
natural stone coverings, also underwater.
High protection against efflorescence,
discoloration and staining. Contains Rhenish
trass and white cement to reduce risk of
discoloration. Suitable for use in conjunction with
floor heating and brush-on waterproof
membranes.

N

04

ted to
es

C2 FT

T

T

Bedding adhesive

E N 12 0

Sopro FKM 600
Silver-grey, multi-purpose, high-coverage,
rapid-set,
highly
polymer-modified,
cementitious flexible tile adhesive, meeting
C2 FT S1 requirements to DIN EN 12004, with
original Rhenish trass. For installation of ceramic
wall and floor coverings, in particular for lightcoloured, deformation-sensitive natural
stone tiles on all substrates. For large-format
fully vitrified stoneware wall and floor
coverings. For balconies and patios. Suitable for
use in conjunction with wall and floor heating
and brush-on waterproof membranes. Creamy
consistency and exceptionally smooth
workability, though still with high sag
resistance. With celebrated 4-in-1 formulation.
Ideal for tightly scheduled contracts thanks to
rapid set.

Grouting
s
Te

ted to

Extra-high
abraision resistance

DI

N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10
1 – 10 mm
Strong, flexible, rapid-set, cementitious tile grout, meeting CG2 WA requirements to DIN EN 13 888, for grouting all types
of ceramic and natural stone coverings to produce brilliantly coloured, lime-film-free finish. Enhanced protection against
mould* formation and microorganisms plus lime-film-free finish ensure brilliantly coloured joint pattern with lasting
appeal, for both indoor and outdoor applications, and especially in moisture-exposed areas. Inherent water-beading effect and
Hydrodur® technology create water- and dirt-repellent joints with antimicrobial capability. Also suitable for outdoor applications,
and for grouting thin tile coverings (≤ 4 mm). Sopro TF+ and TFb high-strength tile grouts, Sopro FEP plus epoxy tile grout or Sopro
FEP 604 three-component epoxy tile grout are recommended for use in swimming pools.

* Treated article under EU Biocides Regulation.Please observe current
version of product information, available at www.sopro.com
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6.3

Medium-bed laying

Alongside the thin-bed laying method (1 – 5 mm adhesive
thicknesses) governed by DIN standards, recent years have
also seen the evolution and establishment of medium-bed
techniques, specifically for natural stone finishes.
Medium-bed laying (5 – 20 mm adhesive thicknesses) is
particularly useful for installing large-format natural stone
units that may be subject to minor thickness tolerances.
The use of varying adhesive formulations allows the reliable
laying of practically any natural stone type. Medium-bed
adhesives are available as normal-setting, rapid-setting and
white cement-based products.

Laying of natural stone with Sopro MDM 888 medium-/thick-bed tile
adhesive using medium-bed method.

N

U

3

1

1

Sopro GD 749 primer

2

Discoloration-sensitive natural
stone: Sopro MDM 885 white
medium-/thick-bed tile
adhesive
Discoloration-resistant,
non-translucent natural stone:
Sopro MDM 888 medium-/
thick-bed tile adhesive

3

Grout: Sopro DF 10 flexible
designer tile grout

N

Natural stone covering

U

Concrete/cement screed
substrate

2
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Medium-bed laying
System composition

Product recommendation

Priming

Sopro GD 749

Sopro MDM 888
Flexible, rapid-set,
trass-bearing
medium-bed adhesive

Combed bed

Grouting
s
Te

ted to

Extra-high
abraision resistance

Reduced water
absorption

E N 13 8

s
Te

ted to

Extra-high
abraision resistance

CG2 WA
N

Reduced water
absorption

E N 13 8

Sopro TF+*

static form
gi

prevents
mould
attack

tion
ula

with fu
n

Sopro DF 10*

Heavy duty

DI

DI

N

88

CG2 WA

Sopro MDM 885
White, flexible, rapid-set,
trass-bearing
medium-bed adhesive

88

Contact coat

Grouting

Sopro Marble
Silicone*
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* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com
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Pervious bedding systems
Pervious systems for outdoor areas

To protect outdoor coverings from moisture penetration
and frost damage, the above guidelines recommend the
use of single-sized aggregate bedding mortars. The rapid
drainage through the construction thus achieved also
minimizes the susceptibility of the covering to efflorescence
and discoloration. Use of Sopro DMX 619 drainage mortar
eXtra as the bedding material is recommended, particularly
for filigree balcony constructions. The product's binder
formulation prevents any efflorescence effects. Its high
water permeability ensures rapid drainage of water down to
the waterproof barrier (e.g. Sopro DSF 523 one-component
flexible sealing slurry) while the high air void content
although guarantees good frost resistance.
Provision should be made for a 1.5 – 3% fall in outdoor
areas. The drainage mortar screed should always be used in
conjunction with the Sopro DRM 653 drainage mat.
Greater adhesive bed thicknesses than the 10 – 30 mm
specified by DIN 18322 for thick-bed laying (bonded
construction) are recommended for the coarse-aggregate
drainage mortar in order to facilitate laying and ensure
proper drainage.
Bed thicknesses of 60 mm or more are readily feasible using
drainage mortars. Shrinkage and associated deformation
are negligible due to the lack of fine aggregate and
low water requirement. ZDB (Federation of the German
Construction Industry) data sheet "Outdoor coverings, tile
coverings outside buildings" (July 2008 version) prescribes
a minimum thickness of 50 mm for the load-spreading
drainage construction (screed).
* Thicker size to be specified depending on live loads.

In the case of higher live loads, specification of the
construction thickness should also take account of DIN 1991
(Eurocode 1) and DIN 18560-2.
Sopro DMX 619 drainage mortar eXtra may be used as
a bedding adhesive or, in a suitable coat thickness, for
the provision of bonded, unbonded or floating loadspreading layers (screed, min. 50 mm*).
Upon subsequent moisture penetration, its special
mortar formulation prevents the familiar efflorescence
effects caused by the free lime.
Installation
Pervious systems can take the form of coverings laid in a
thick bed or of a screed construction used as a base for
thin-bed laying of the covering.
Where the thick-bed method is adopted, the drainage
mortar should be pre-compacted and struck off. After
coating the rear tile face with an adhesion promoter (Sopro
HSF 748 flexible bonding slurry with trass, Sopro MAS 418
marble slurry or thin-bed adhesive etc.), the tiles are tapped
into the prepared drainage mortar bed.
If the tilelayer prefers the thin-bed method, the drainage
mortar is used to place a screed with a minimum thickness
of 50 mm. This should be allowed to dry and harden for 3 – 4
days before the tiles are laid. Here, coating ("buttering") of
the rear tile face with the thin-bed adhesive (Sopro M&M
446 flexible marble and mosaic adhesive, Sopro's No.1
flexible tile adhesive etc.) is recommended prior to bonding
the tiles to the pervious screed. This helps to preserve the
open-pored surface texture of the drainage mortar.
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Pervious bedding systems
Pervious systems for outdoor areas (balconies/patios)
N

3

2

4

6

1

5

B

Sopro DMX 619 drainage mortar eXtra applied to waterproof
membrane with drainage mat (pervious screed)
1

Two-coat waterproof membrane using Sopro DSF 523
one-component flexible sealing slurry

2

Sopro FL plus flexible tile grout

3

Sopro DMX 619 drainage mortar eXtra

4

Contact coat

5

Levelling coat to falls using Sopro RAM 3 454
renovation and levelling mortar

6

Sopro DRM 653 drainage mat

B

Concrete

N

Natural stone unit
Sopro DRM 653 drainage mat rolled out over waterproofed surface prior
to laying of natural stone covering with Sopro DMX 619 drainage mortar
eXtra.
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Pervious bedding systems
System composition

st

1

2

ofing

coat

ofing

coat

pro
water

rpro
nd wate

Product recommendation

Sopro DSF 523

Sopro DSF 623

Wet-on-wet application

t

ge ma

Draina

Sopro TDS 823

Sopro DRM 653

Installation on
load-spreading layer

d

s scree

E N 12 0

C2 EF
N

S2

E N 12 00

4

N

E N 12 0

T

T

C2 FT S1

04

04

C2 FT
N

ted to
es

DI

E N 12 0

ted to
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DI

to

N
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ted to
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DI

(Apply

r rear

te o
substra

DI

DI

t

ct coa

Conta

ted to
es

C2 FT

04

C2 FT
N

Sopro DMX 619

T

ted to
es

T

T

Sopro DMX 619

04

u
Pervio

f tile)

face o

Sopro HSF 748, Sopro M&M 446,
Sopro MEG 667

s
Te

Sopro M&M 446, Sopro FKM 600,
Sopro MEG 666

ted to

Extra-high
abraision resistance

s
Te

ted to

Extra-high
abraision resistance

DI
N

Sopro FL plus*

Reduced water
absorption

static form
gi

prevents
mould
attack

88

CG2 WA

with fu
n

Reduced water
absorption

E N 13 8

tion
ula

DI

ing

Grout

N

88

CG2 WA

E N 13 8

Sopro DF 10*

Sopro Marble
Silicone*

* T reated article under EU Biocides Regulation. Please observe current
version of product information, available at www.sopro.com
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Application of Sopro DMX 619 drainage mortar eXtra
Installation as screed for subsequent thin-bed tiling

1 Preparation of mortar using forced-action mixer or screed pump.

2 Fixing of screed rails.

3 Incorporation of load-spreading layer using Sopro DMX 619.

4 Pervious screed after setting, with open-pored, water-permeable
texture.

5 Thin-bed adhesive (Sopro M&M 446) combed onto rear face of natural stone tile (buttering method).

6 Bonding of natural stone tile to drainage mortar screed after
application of thin-bed adhesive to rear tile face.
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Application of Sopro DMX 619 drainage mortar eXtra
Thick-bed method

1 Preparation of Sopro DMX 619 using drum-type mixer.

2 Preparation of thick-bed drainage mortar for wet-on-wet application.

3 Application of adhesion promoter (Sopro HSF 748 flexible bonding
slurry with trass) to rear face of natural stone tile.

4 Tapping of natural stone tile into prepared pervious thick-bed mortar.

5 Spreading of Sopro DMX 619 drainage mortar eXtra for installation
of large-format units in thick bed.

6 Mechanical placing in thick bed of unit pretreated with adhesion
promoter (Sopro HSF 748 flexible bonding slurry with trass).

303

6.4

Reliable laying of natural stone

Pervious bedding systems
Outdoor steps
Natural stone coverings on steps and landings are also
prone to discoloration and efflorescence caused by infiltrating water. Here too, the use of a pervious mortar (Sopro
DMX 619) is recommended for installing the finish.

1

4

2

3

Large (main or intermediate) landings between stair flights
should always have separate provision for drainage (e.g.
floor drain or water spout). Water must not be allowed
simply to run off down the steps.

N

Soiling due to water run-off from patio areas over steps.

Infiltrating water percolates through pervious mortar and
runs off down the membrane. Note: Adequate provision
should be made at the bottom step for water to soak away
(e.g. gravel strip). The drainage mortar bed should be 3 cm
thick to ensure an adequate water flow rate.
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1

Levelling coat to falls Sopro RAM
3 454 renovation and levelling
mortar

2

Waterproof membrane, e.g.
Sopro DSF 523 one-component
flexible sealing slurry

3

Pervious bedding mortar Sopro
DMX 619 drainage mortar eXtra

4

Adhesion promoter e.g. Sopro
M&M 446 flexible marble and
mosaic adhesive/Sopro HSF 748
flexible bonding slurry with trass

N

Natural stone covering
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Pervious bedding systems
Outdoor steps
To prevent water run-off over the side string of the stair
flight and the attendant risk of soiling, an extruded polystyrene strip, for instance, should be bonded at the sides at
a suitable height (around one centimetre lower than later
thickness of adhesive bed) prior to installation of the water-

proof membrane. After the adhesive has cured, the polystyrene strip is overcoated with the waterproof membrane
(Sopro DSF flexible sealing slurry). Instead of running off
over the sides, the water then drains down the stair flight
to the soakaway strip.

1

Water run-off at side leads to damage and unsightly soiling.
TL
ST
Stair flight with lateral upstand.
N

3

2

3

1

Stair flight provided with lateral upstand.

P
ST

Stair covering assembly.
1

Waterproof membrane Sopro DSF 423
two-component
flexible sealing slurry

2

Pervious bedding
mortar Sopro DMX 619
drainage mortar eXtra

3

Adhesion promoter
e.g. Sopro M&M 446
flexible marble and
mosaic adhesive/
Sopro's No.1 flexible
tile adhesive

N

Natural stone covering

P

Render with scrim

TL

Stair flight

ST

Extruded polystyrene
strip
305

6.4

Reliable laying of natural stone

Application of Sopro DMX 619 drainage mortar eXtra
Wet-on-wet application on stairway

1 Levelling coat to falls using Sopro RAM 3 454 renovation and levelling mortar.

2 Application of Sopro HSF 748 flexible bonding slurry with trass to
waterproof membrane as contact coat for Sopro DMX 619 drainage
mortar eXtra.

3 Covering material prepared by coating rear face with Sopro
HSF 748 flexible bonding slurry

4 Stair riser laid using Sopro DMX 619 drainage mortar eXtra.

5 Drainage mortar bed ready to receive stair tread.

6 Finished step, fixed with Sopro DMX 619 drainage mortar eXtra.
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Thick-bed laying
The traditional thick-bed laying method for natural and cast stone finishes – to DIN 18332 and DIN 18333 – is employed
where, for example, the thickness tolerances of the covering materials necessitate this.
In many cases, even the use of a trass-bearing binder for the cement/sand mortar mix, as specified by DIN standards, does
not suffice to ensure the snag-free laying of natural and cast stone.
Practical experience has shown that coverings laid by the thick-bed method are also vulnerable to adhesion failure (between
adhesive bed and substrate or adhesive bed and stone), efflorescence, discoloration and grinning through of adhesive bed.
These failures, due among other things to the moisture in the thick bed, may be avoided through the use of bonding and
sealing slurries, which double up as both adhesion promoter and waterproof membrane.

Edge staining and discoloration within tile surface due to moisture content of thick-bed adhesive.

System composition for trouble-free thick-bed laying:
1
2
3

4

B
N

Sopro HSF 748 flexible bonding slurry with trass
Bonding layer applied to substrate
Sand/trass cement thick-bed adhesive
prepared with Sopro TRB 421 binder with trass
Sopro M&M 446 flexible marble and
mosaic adhesive as bonding layer for
discoloration-sensitive natural stone
Alternative for discoloration-resistant natural
stone: Sopro HSF 748 flexible bonding slurry
with trass
Grouting with Sopro DF 10 flexible designer tile
grout/concrete grey (trass-bearing) Sopro MFb
tile grout
Alternative for high loads:
Sopro TF+ high-strength tile grout
Concrete substrate
Natural stone covering
B

1

2

3

N

4

Note:
Special natural stone silicone sealants are required for movement joints in natural stone coverings.
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Thick-bed laying
Product recommendations

Thick-bed tile adhesive
Hydraulically setting, trass-bearing, cementitious
mortar for laying and bonding of discolorationsensitive natural stone units (e.g. Solnhofen
stone tiles, Jura marble), cast stone units and
window sills, using thick-bed method to
DIN 18352, DIN 18332 and DIN 18333.
Application in conjunction with Sopro MAS 418
marble slurry or HSF 748 flexible bonding slurry
with trass.

Sopro TVM 858

Trass-bearing binder
Special trass-bearing, cementitious binder for
preparation of thick-bed and wall tile adhesives
for laying natural stone units. High trass content
significantly reduces risk of efflorescence, bloom
and discoloration.
Requires on-site mixing with sand (grading
selected according to construction height).

Light-coloured natural stone laid with thick-bed adhesive. Rapid moisture
migration and discoloration may result.

Sopro TRB 421
White flexible tile adhesive
White, rapid-set, trass-bearing, cementitious,
flexible natural stone tile adhesive, meeting
C2 FT requirements to DIN EN 12 004, for
installation of light-coloured, calibrated,
deformation-resistant marble and other
natural stone coverings, also underwater.
High protection against efflorescence,
discoloration and staining. Contains Rhenish
trass and white cement to reduce risk of
discoloration. Suitable for use in conjunction
with floor heating and waterproof membranes.

Sopro VF 419

Grey slurry
One-component, trass-bearing,
modified bonding and contact slurry.

polymer-

As flexible bonding slurry for optimization of
bond between rear face of natural stone unit
and thick-bed adhesive. Or as bonding layer
between thick-bed adhesive and substrate
(concrete floor) for bonded constructions.
Adhesion promoter for bonded screeds.

Sopro HSF 748
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Sopro product systems
for sustainable construction

Schematic system composition

Low-emission tile / bedding adhesives*

Sopro FKM 600 Silver
multi-purpose flexible
tile adhesive
DGNB:
Top quality level 4,
Line 8**

Sopro M&M 446
flexible marble and
mosaic adhesive
DGNB:
Top quality level 4,
Line 8**

Sopro VF 419 VarioFlex®
Silver large-format
flexible tile adhesive
DGNB:
Top quality level 4,
Line 8**

Sopro MDM 885 white
medium-/
thick-bed tile adhesive
DGNB:
Top quality level 4,
Line 8**

Sopro MDM 888
medium-/thick-bed
tile adhesive
DGNB:
Top quality level 4,
Line 8**

* For details of all relevant Sopro products, please consult our sustainability brochure.
**	Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).
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7

Fundamentals
The design and installation of screeds, where these are incorporated, are governed by the following standards:

DIN EN 13 813 Screed material and floor screeds –
Screed material – Properties and requirements
This standard provides an international specification of
performance values for fresh and hardened screed mortars.

DIN 18560 Floor screeds in building construction
This standard governs screeds produced from screed mortars
and compounds to DIN EN 13813. It describes various
screed designs and specifies binder-specific screed
thicknesses.

DIN EN 13 813 International designations
Screed

Former German designation

New European designation

Cementitious screed

ZE

CT
Cementitious screed

Calcium sulphate screed
(anhydrite screed)

AE

CA
Calcium sulphate screed

Magnesite (magnesium oxychloride)
screed

ME

MA
Magnesite screed

Mastic asphalt screed

GE

AS
Mastic asphalt screed

Synthetic resin screed

–

SR
Synthetic resin screed

The fact that the properties and requirements for screeds are now subject to European standards facilitates cross-border
construction work.
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Fundamentals
Screed properties to DIN EN 13813
C

=

Compressive strength

F

=

Flexural tensile strength

A

=

Abrasion resistance/Böhme test

RWA

=

Rolling wheel abrasion resistance

AR

=

Abrasion resistance/BCA test

SH

=

Surface hardness

IC

=

Indentation cube hardness

IP

=

Indentation plate hardness

RWFC

=

Rolling wheel resistance of screeds and floor coverings

E

=

Flexural elastic modulus

B

=

Bond (tensile adhesion) strength

IR

=

Impact resistance

Compressive strength classes for screed mortars
Class

C5

C7

C12

C16

C20

C25

C30

C35

C40

C50

C60

C70

C80

Compressive
strength
(N/mm²)

5

7

12

16

20

25

30

35

40

50

60

70

80

Flexural tensile strength classes for screed mortars
Class

F1

F2

F3

F4

F5

F6

F7

F10

F15

F20

F30

F40

F50

Flexural tensile
strength
(N/mm²)

1

2

3

4

5

6

7

10

15

20

30

40

50

Examples of screed designations
Compressive strength 25 N/mm²

1.

CT – C25 – F4

Flexural tensile strength 4 N/mm²
Cementitious screed
Flexural tensile strength 4 N/mm²

2.

CA – F4 – S40

Floating with 40 mm nominal thickness
Calcium sulphate screed
Flexural tensile strength 4 N/mm²
Floating with 70 mm nominal thickness

3.

CT – F4 – S70 – H45

Heated screed with 45 mm pipe cover
Cementitious screed

314

Screeds and floor constructions

7.1

Bonded screeds
1. Bonded screeds (to DIN 18560 Part 3)
Bonded screeds are described in DIN 18560 Part 3. Thickness
specification should also take account of DIN 18560 Part 1.
To facilitate laying, screed thicknesses should be at least
three times the maximum aggregate size (manufacturer's
recommendations should be observed).
For this reason, among others, a minimum thickness of
20 mm is required for mastic asphalt screeds.
Bonded screeds may be readily installed in a single layer of
up to 50 mm thickness (calcium sulphate, synthetic resin,
magnesite and cementitious screeds) or up to 40 mm for
mastic asphalt screeds. Thicker bonded screeds necessitate
adjustment of the aggregate grading curve and intermediate
compaction is required during placing.
Note: The thickness of bonded screeds is not important for
their loadability as the bond between screed and structural
base ensures the transmission of all static and dynamic
forces.

Bonded screed: direct structural connection with base via bonding layer.

Key factors determining the durability of a bonded screed
include proper substrate preparation (mechanical
pretreatment by blasting or scabbling) and the use of
suitable bonding layers, which should be applied wet on
wet. The required strength of a bonded screed depends on
the type of use and should be adjusted in line with the
projected duty. The following minimum requirements should
be met:
Screed type

Calcium sulphate screed
Synthetic resin screed
Magnesite screed
Cementitious screed
Mastic asphalt screed
– for heated spaces
– for unheated spaces
and outdoor areas
– for refrigerated spaces

Strength/hardness class
to DIN EN 13 813 for use
with covering

without
covering

≥ C20 – F3
≥ C20 – F3
≥ C20 – F3
≥ C20 – F3

≥ C25 – F4
≥ C25 – F4
≥ C25 – F4
≥ C25 – F4

Blasting of concrete to provide strong base with good key.

≥ IC 10 or IC 15
≥ IC 15 or IC 14
≥ IC 40 or IC 100

Placing of bonded screed, with screed mortar worked into freshly applied
bonding layer.
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Bonded screeds
Bonding layers for bonded screeds,
for wet-on-wet application

Product recommendation
Sopro HSF 748
Flexible, cementitious bonding slurry.
Use: large-area bonded screeds for normalto heavy-duty applications.

Sopro EPG 522
Two-component, epoxy-based reaction
resin primer.
Use: bonded screeds and small-scale packing,
e.g. for steps, masonry copings or pool edge
modelling.
For heavy-duty swimming pool floor
applications.
Screed mortar worked "wet-on-wet" into bonding slurry.

Sopro EPG 522 epoxy primer applied as
bonding layer for structural packing at
masonry coping.

Screed mortar (Sopro Rapidur® M5) placed
wet-on-wet on pre-applied Sopro EPG 522.

Epoxy bonding layer for bonded screed.

rüft na
ep

ch

G

Additionally:

DI
N

Flexible adhesives can be used to provide excellent "wet-on-wet" bonding
layers for subsequent screed laying.
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04

C2 TE S1
E N 12 0

Sopro's No.1
Flexible, cementitious thin-bed adhesive.
Use: bonded screeds and small-scale packing,
e.g. for steps, landings or masonry copings.
For heavy-duty applications (e.g. swimming
pool floors).
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Unbonded screeds
2. Unbonded screeds
(to DIN 18560 Part 4)
Unbonded screeds (laid on separating layer) are described in
DIN 18560 Part 4. Specification of the screed thickness
should take account of DIN 18560 Part 1. This depends on
the binder type and projected live loads.
Minimum required thicknesses:
Synthetic resin screeds*
Mastic asphalt screeds*
Calcium sulphate and
magnesite screeds*
Cementitious screeds*

15 mm
25 mm
30 mm
35 mm

Note:
Given that unbonded screeds have no monolithic connection
to the base, they need to be able to accommodate a certain
level of flexural tensile loads. The specified thicknesses
should therefore be regarded solely as a minimum value.
The ZDB (Federation of the German Construction Industry)
data sheets "Coverings on cementitious screeds" and
"Coverings on calcium sulphate screeds" also underline the
need to observe minimum thicknesses for screeds when
these are laid in conjunction with ceramic coverings.
Assuming the standard loads for living spaces (live load
≤ 2 kN/m²), the minimum required thicknesses are as
follows: 45 mm for cementitious screeds, 45 mm for
(standard) calcium sulphate screeds and 40 mm for selflevelling calcium sulphate screeds. These values should be
observed where unbonded screeds are installed in
conjunction with ceramic coverings.

Screed mortar laid on sheet separating layer and compacted. Screed mortar
has no monolithic bond with base.

Unbonded screed on separating layer: perimeter insulation strips should be
incorporated at junctions with vertical elements.

The required strength of unbonded screeds depends on the
type of use. The following minimum flexural tensile strength
requirements should be met:
Screed type

Calcium sulphate screed
Synthetic resin screed
Magnesite screed
Cementitious screed
Mastic asphalt screed
– heated
– outdoor areas
– refrigerated spaces

Strength/hardness class
to DIN EN 13 813 for use
with
covering

without
covering

≥ F4
≥ F7
≥ F4
≥ F4

≥ F4
≥ F7
≥ F7
≥ F4

≥ IC 10 or IC 15
≥ IC 15 or IC 40
≥ IC 40 or IC 100

*Manufacturer's recommendations should be observed and assumed live
loads based on DIN 1991 (Eurocode 1).
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Floating and heated screeds
3. Screed on insulation layer
(floating screed to DIN 18560 Part 2)
Under DIN 18560 Part 2, the thickness of screeds installed
on an insulation layer depends on the binder type, projected
live loads and possible floor finish.
DIN 18560 Part 2, Table 1 (loads up to 2 kN/m2)
specifies the following thicknesses for screeds laid in
conjunction with ceramic floor finishes*:
Cementitious screeds**
Calcium sulphate screeds (standard)**
Self-levelling calcium sulphate screeds*

min. 45 mm
min. 45 mm
min. 40 mm

Note:
In case of small nominal screed thicknesses, tests should be
performed to verify loadbearing capacity and deflection.

Floating screed laid on insulation.

The screed thicknesses required for higher live loads are
specified in DIN 18560 Part 2, Tables 2 – 4.
Table 2: point load 2.0 kN, area load ≤ 3 kN/m2
Table 3: point load 3.0 kN, area load ≈ 4 kN/m2
Table 4: point load 4.0 kN, area load ≈ 5 kN/m2
To calculate the required screed thicknesses, the loads
should be determined in accordance with DIN 1991
(Eurocode 1). The required thicknesses can then be
established using the above-mentioned tables. The new
version of DIN 1991 (Eurocode 1) distinguishes between
point loads and area loads, with point loads taking priority
for the specification of screed thicknesses.

Floating screed construction.

F

Q
DIN 1991
Eurocode 1
DIN 18 560

Determination of screed thickness based on combination of point load (F)
and area load (Q).

* See also ZDB data sheets.
** Manufacturer's recommendations should be observed.
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Floating and heated screeds
Insulation layers
The compressibility of insulation layers below screeds to
DIN 18560 Part 2 should be limited to c ≤ 5 mm or
c ≤ 3 mm, depending on the imposed loads. A compressibility
c ≤ 5 mm is only permissible for Tables 1 and 2. A
compressibility c ≤ 3 mm is required for higher loads (Tables
3 and 4).

Load

c

c = compressibility of insulation layer
A maximum compressibility of c = 3 mm applies in all cases
in conjunction with mastic asphalt screeds.

Maximum compressibility of insulation layers under self-weight and
possible live loads.

Note:
Where the construction contains both impact sound and
thermal insulation, the material with the lower compressibility
should be installed on top. The insulation should lie flat, in
full contact with the base.
Note:
Depending on bay size, movement joints are required for
floating screeds. To prevent the downward deflection of
screeds, particularly at bay edges, under load conditions
and prevent the formation of steps, provision should be
made for the incorporation of screed expansion dowels.
See Section 7.9 "Movement joints in screeds".

“more rigid“

D2

“softer“

D1

Where both impact sound and thermal insulation are incorporated, the
more rigid material should be on top.

Screeds laid on balconies and patios
Load-spreading layers installed outdoors, e.g. on balconies, patios etc., should comply with ZDB data sheet "Outdoor
coverings" and take the form of a cementitious screed to DIN 18560.
ZDB data sheet "Outdoor coverings" recommends a minimum screed thickness of 50 mm (CT-F4). (For further details, see
also Section 3.3 "Balconies and patios" and Section 6.4 "Pervious bedding systems".)
Enhanced live loads should be defined in accordance with DIN 1991 (Eurocode 1) and the required screed thicknesses
specified using DIN 18560 Part 2, Tables 1 – 4. Here too, point loads take priority over area loads!
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Floating and heated screeds
4. Heated screed (floating screed
to DIN 18560 Part 2)
DIN 18560 Part 2 distinguishes between three heated
screed constructions:
Screed

Construction A

Heating element

For Construction A, the screed
thicknesses determined
Screed
using DIN 18560 Part 2, TablesSeparating
1 – 4 should be increased by
the external diameter of thelayer
heating pipe. For flexural
tensile strength class F4, the Levelling
minimum
screedpipe cover totals
45 mm for cementitious screeds and 40 mm for selfHeating element
levelling calcium sulphate screeds.*

Cover layer

Cover layer

Insulation

Example:

Structural
base

1. Cementitious screed (CT-F4)base
t = 45 mm
Heating
pipe dia B
= 15 mm
Construction

Insulation
Structural

Construction A

➥ 60 mm total screed thickness
Screed

Construction B

2.	Self-levelling calcium sulphate screed (CAF-F4)
t = 40 mm
Heating pipe dia = 15 mm

Heating element
Cover layer

➥ 55 mm total screed thickness

Insulation
Structural base

Screed

Construction C

Separating
layer
Levelling
screed
Heating
element
Cover layer
Insulation

Alternative screed thicknesses may be possible where other
flexural tensile strengths (not specified in DIN 18560 Part 2,
Tables 1 – 4) apply, subject to appropriate testing of strength/
deflection etc. In such cases, however, a minimum pipe
cover of 30 mm should be ensured.**
Mastic asphalt screeds laid in conjunction with heating
systems should meet IC 10 ("hard") indentation requirements
to DIN EN 13813. Thicknesses should be specified in function
of the live loads and in accordance with DIN 18560 Part 2,
Section 3.2.2.

Structural
base

Floor heating system (Construction A) ready for screed laying.
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* Where natural stone and ceramic coverings are installed.
**	Manufacturer's recommendations should be observed and assumed
live loads based on DIN 1991 (Eurocode 1).

Construction C
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Floating and heated screeds
In the past, failures have regularly resulted from the
interaction of heated screed constructions with a wide
range of coverings. This necessitated the development and
introduction of cross-trade guidelines entitled the "Building
trades co-ordination committee procedures for heated floor
constructions". Standard procedures and report forms for
all project team members are used to define the particular
works to be executed by each party.

Residual moisture measurement with
CM tester
In the case of heated and unheated floating screeds – in
addition to compliance with the maximum bay sizes for the
particular binder – measurement of the residual moisture
content is required prior to subsequent flooring installation.

Measurement of residual moisture in screed using CM tester. Samples are
taken from the entire screed cross-section.

Any failure to check on residual moisture and consequent
installation of coverings on an overly wet screed may have
serious implications for the failure-free longevity of the
flooring. Hollows, voids, cracks, spalling and settlement are
possible consequences.
The maximum permissible residual moisture (measured
using CM tester) is 2.0 % for cementitious screeds and
0.5 % for unheated calcium sulphate screeds.
The design and installation of heated screed constructions
are required to comply with the "Building trades
co-ordination committee procedures for heated floor
constructions".
Crack formation in calcium sulphate screed near floor box after drying.

Given the large bay sizes adopted for calcium sulphate
screeds and associated drying shrinkage, heated calcium
sulphate screeds are required to exhibit a maximum residual
moisture of 0.3 % prior to flooring installation.
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Floating and heated screeds

Reliable assessment of the residual moisture in heated
screed constructions necessitates the incorporation of
measurement points in the screed. The positions of these
points in the screed should be shown in drawings provided
by the heating contractor. The screed layer is then responsible
for marking these specified points. Measurement points
should be located at a minimum distance of 10 cm from the
heating pipe.

10 cm

Suitable measurement markers for installation in the screed
by the screed layer are freely available on the market.

measuring point

To ensure straightforward and accurate CM measurement, it is necessary to mark out measurement point in heated screed.

Required moisture contents for heated screed constructions
Maximum percentage moisture content of screed measured using CM tester
Floor finish
code

Cementitious screed
threshold [%]

Calcium sulphate screed
threshold [%]

ObBo1

Flexible and elastic coverings

1.8

0.3

ObBo2

Parquet flooring

1.8

0.3

ObBo3

Laminate flooring

1.8

0.3

ObBo4

Ceramic tiling – thick bed*
Ceramic tiling/natural stone/cast stone – thin bed

3.0
2.0

-*
0.3

* Not recommended in conjunction with calcium sulphate screeds. Where absolutely necessary, substrate should be sealed using reaction resin product.
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Floating and heated screeds
System commissioning and heating prior
to flooring installation

Times specified for heated floor
constructions

Apart from measuring the residual moisture in the substrate,
the flooring contractor should also examine the
commissioning report for the floor heating system and
inspect the screed for possible cracking. The commissioning
procedure serves to check the performance of the floor
heating system and screed. EN 1264, Part 4 provides for the
heating up of

Temperature
55 °C

25°
3 days
24 hours

3 days

• calcium sulphate screeds after 7 days

7 days

•	rapid-set screeds (e.g. Sopro Rapidur® B5) after 3 days
(see Section 12).

Under EN 1264 Part 4, the commissioning process starts
with a flow temperature of +25°C, which is maintained for
three days. The flow temperature is then raised to the
maximum value and kept at this level for at least 4 days.

Maximum flow temperatures
= max. 55 °C
= max. 55 °C
= max. 45 °C

Tilelaying

55°

48 hours

Commissioning merely constitutes a system test and does
not imply achievement of the residual moisture content
required for flooring installation.

Commissioning heating

25 °C

• cementitious screeds after 21 days

Cementitious screeds
Calcium sulphate screeds
Mastic asphalt screeds

Setting time

21 days

days

4 days

Sopro Rapidur® B1 turbo
Sopro Rapidur® B3
Sopro Rapidur® B5
Calcium sulphate screed
Cement screed

Joints
• Heated and unheated surfaces should be separated from
each other.
• Movement joints should be incorporated at doorways.
• Different heating circuits within a screed area should be
separated by joints.
• Depending on the size of the screed area (and binder
type), the movement joints should be designed with
adequate width.

These must not be exceeded over longer periods.
Should the CM readings show that the moisture content for
flooring installation has not been achieved, the screed may
undergo an additional drying cycle. This commences with a
flow temperature of 25 °C, which is raised by 10 °C per day
until the maximum flow temperature is reached. The
screed's moisture content is measured during the heating
process. As soon as the maximum prescribed residual
moisture is achieved, the screed temperature is lowered and
the floor covering may be installed.
The performance of additional drying cycles is subject to a
separate instruction by the client.
All test parameters must be met prior to floor laying to
ensure the performance and durability of the installed
covering.
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Cementitious screeds
For many decades, cementitious screeds have successfully
served as a base for a wide range of floor coverings. They
are made from cement, as binder, to which (0 – 8 mm)
aggregate is added. Cementitious screed mortars are
typically prepared to an earth-moist consistency and placed,
compacted and struck off level on site by the screed layer.
Cementitious screeds can be installed as bonded, unbonded
(i.e. on separating layer) and floating (i.e. on insulation
layer) constructions. Due to their water resistance when set,
they are commonly specified for wet spaces and outdoor
areas.

Laying of cementitious screed with screed pump.

Cementitious screeds laid in earth-moist consistency.
Possible failure mechanism caused by premature installation of ceramic
covering on screed while still wet.

Cementitious screeds undergo considerable shrinkage
during setting and drying. It is therefore important for the
required residual moisture values (2.0% CM) to be achieved
prior to flooring installation. This is particularly critical for
natural stone and ceramic coverings. Failure to observe this
requirement will eventually cause an accumulation of
stresses due to the interaction between screed and covering
(see drawing). This may lead to depressions at the skirtings
or cracks and hollows in the covering.

Disregard of requirements may culminate in overstretching and debonding
of silicone joint seals due to deformation in screed.
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Cementitious screeds
Self-levelling cementitious screeds
To complement the conventionally laid cementitious screeds, new self-levelling cementitious systems have been developed
and have now established themselves on the market. These have the advantage of being very easy to lay. Moreover, some
products allow flooring installation or waterproofing only a few hours after laying.
Another major benefit is the exceptionally level surface that results, i.e. with no further levelling or filler application required.
This vastly simplifies the installation, for instance, of large-format ceramic units, which have become increasingly popular in
recent years.
Attention may be drawn in this connection to the IWM e.V. (German Association of Factory-Made Mortar Manufacturers)
data sheet "Self-levelling cementitious screeds – Guidance on design and workmanship".
This presents a detailed description of the properties and applications of self-levelling cementitious screeds together with
information on the screed thicknesses that may be needed.

Vertical live loads
Zementfließestrich
Hinweise für die Planung und Ausführung

Flexural tensile strength
class

Nominal thickness for
self-levelling cementitious screed as CT to
DIN 18560-2 (mm)

Nominal thickness for
self-levelling cementitious screed as special
CTF construction (mm)

F4

F5

F4

F5

≤ 2 kN/m²

≥ 45

≥ 40

≥ 35

≥ 35

Point loads up to 2.0 kN,
area loads ≤ 3 kN/m²

≥ 65

≥ 55

≥ 50

≥ 45

Point loads up to 3.0 kN,
area loads ~ 4 kN/m²

≥ 70

≥ 60

≥ 60

≥ 50

Point loads up to 4.0 kN,
area loads ~ 5 kN/m²

≥ 75

≥ 65

≥ 65

≥ 55

The low air content and high degree of self-compaction achieved by self-levelling
cementitious screeds (e.g. Sopro Rapidur® FE 678) allow reduction of the screed
thickness to 35 mm (depending on loads). This can be a major plus on
refurbishment projects where space for large construction heights is not usually
available.
Sopro Rapidur® FE 678 self-levelling screed can be laid on insulation layers as a
floating screed to a thickness of 35 mm. Depending on product quality (flexural
tensile strength), the adopted solution can be based on the aforementioned data
sheet.
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Self-levelling cementitious screeds
Application

Laying of self-levelling cementitious screed Sopro Rapidur® FE 678.

Determination of flow value to check mortar consistency and quality
during installation is essential for successful screed laying.

Sopro Rapidur® FE 678 allows laying of level, rapid-set screeds that vastly
simplify installation of large-format ceramic units.

Thin-bed laying of large-format units is possible without any additional
floor levelling within hours of laying Sopro Rapidur® FE 678 self-levelling,
rapid-set, cementitious screed.

Grinding of Sopro Rapidur® FE 678
Where there are no plans to install an additional floor covering, Sopro Rapidur® FE 678 can be ground, polished and used
as a finished surface.

After curing, Sopro Rapidur® FE 678 can be worked with standard grinders.
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Grinding and polishing treatment creates a compact, visually appealing
terrazzo-style surface that can be produced in two colours – grey and white.
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Rapid-set screeds
Like many other site operatives, screed layers are often
required to work to tight deadlines. In this regard, the
unpredictable drying times for conventionally laid screeds
are a perennial source of conflict on construction projects.
Over time, this has led to the development and widespread
adoption of rapid-set screed binders with guaranteed drying
times. Apart from their quick-drying, rapid-setting properties,
these binder systems also offer a further benefit: the
formulation of the Sopro Rapidur® (B1, B3, FE 678) mortars,
for example, has a considerable impact on their shrinkage
behaviour. It is precisely this shrinkage that necessitates
provision for movement joints in screeds. At the same time,
clients and architects always seek to minimize the movement
joints incorporated in their structures.
Use of the Sopro Rapidur® (B1, B3, FE 678) rapid-set screed
systems allows the trouble-free adoption of larger screed
bays. The chemical integration of surplus water during
setting and hardening of the screed mortar speed up the
drying process while reducing shrinkage to a negligible
level. As a result, the finished building elements are no
longer susceptible to changes in shape or dimensions. This
is one of the factors that make rapid-set screed binders an
advantageous choice for catering kitchen floors, with their
sometimes complex geometries.

Nowadays, rapid-set screeds are commonly specified for catering kitchens
to allow early flooring installation and prevent deformation from drying.

Rapid-set screeds figure prominently in the design of catering kitchens.
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Rapid-set screeds
Bay sizes: heated/unheated

Screed bay size

Sopro Rapidur® B1 turbo
12 m

Sopro Rapidur® FE 678
12 m

Screed bay size

8m
Sopro Rapidur® B5

8m

Note:
Where such dimensions are specified for screed bays,
then provision is required for perimeter movement
joints of adequate size. Unconstrained movement of
the building element is essential!
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Sopro Rapidur® B3
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T

Rapid-set screed products
ted to
es

*

Sopro Rapidur® B1 turbo

DI

T

N

13

CT-C50-F6
E N 13 8

ted to
es

Special polymer-modified binder for production of high-strength, extra-rapid-set cement
screeds to DIN 18560, allowing early flooring installation. Achieves grade CT-C30-F4 to
DIN EN 13 813 after only 24 hours, grade CT-C50-F6 after 28 days*. For heated, bonded,
unbonded and floating screeds. Particularly suitable for fast-track or tightly scheduled
screed laying. Site-mixed with 0 – 8 mm gravel sand for screeds.

*

DI

T

N

EN 1

13

CT-C30-F6
38

ted to
es

Special polymer-modified binder for particularly economical production of high-strength,
rapid-set cement screeds to DIN 18560, allowing early flooring installation. Achieves grade
CT-C40-F6 after 28 days*. For heated, bonded, unbonded and floating screeds. Particularly
suitable for fast-track or tightly scheduled screed laying. Site-mixed with 0 – 8 mm gravel
sand for screeds.

**

DI

T

13

CT-C45-F7
N

E N 13 8

Sopro Rapidur® B5
Special polymer-modified binder for particularly economical production of high-strength,
rapid-set cement screeds to DIN 18560, allowing early flooring installation. Achieves grade
CT-C25-F4 after 3 days, grade CT-C45-F7 after 28 days**. For heated, bonded, unbonded
and floating screeds. Particularly suitable for fast-track or tightly scheduled screed laying.
Site-mixed with 0 – 8 mm gravel sand for screeds.

ted to
es

Sopro Rapidur® FE 678

CT-C25-F5-A12

Ready-to-use dry mix with special binders and additives for production of rapid-set cement
screeds allowing early flooring installation. Grade CT-C25-F5 to DIN EN 13813. Suitable
for heated screeds, bonded screeds and unbonded screeds (on separating or insulation
layer). Used as base for all types of floor covering, e.g. natural stone, ceramic, textile and
elastic flooring. Excellent workability and hardened mortar properties thanks to Sopro
Mikrodur® technology. Particularly suitable for fast-track or tightly scheduled screed laying.

13

DI
N

Sopro Rapidur® B3

E N 13 8

* Mixing ratio 1 : 4
** Mixing ratio 1 : 5

(25 kg Sopro Rapidur® B1 turbo or Sopro Rapidur® B3 : 100 kg 0 – 8 mm screed sand to DIN EN 12 620).
(25 kg Sopro Rapidur® B5 : 125 kg 0 – 8 mm screed sand to DIN EN 12 620).
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Product recommendation
Laying on cementitious screeds:
Priming

Sopro GD 749

Sopro SG 602

Sopro VF XL 413

N

E N 12 0

Sopro VF 419

04

04

N

E N 12 0

ted to
es

C2 TE S1
DI

DI

DI
N

C2 EF S1

04

C2 E S1

ted to
es

T

ted to
es

T

T

Bonding

E N 12 0

Sopro's No.1

Grouting

88

Reduced water
absorption

E N 13 8

ted to

Extra-high
abraision resistance

DI

DI
N

s
Te

CG2 WA
N

Reduced water
absorption

E N 13 8

s
Te

CG2 WA
DI
N

Sopro FL plus
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Sopro Brillant®

ted to

Extra-high
abraision resistance

Reduced water
absorption

88

ted to

Extra-high
abraision resistance

88

s
Te

CG2 WA

E N 13 8

Sopro DF 10

Sopro Ceramic Silicone
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Calcium sulphate screeds
Calcium sulphate (anhydrite) screeds are the second major
screed type, after cementitious products, on which ceramic
coverings are nowadays installed.
Useful features including levelness, jointless application,
large bay sizes, high strength and good thermal transmission
when used in conjunction with floor heating speak for
themselves.
Yet, despite these merits, calcium sulphate screeds are
subject to various constraints in terms of applicability and
use.
These stem from the particular chemical and physical
limitations of calcium sulphate (anhydrite) as a binder,
which warrant close attention to eliminate the risk of later
adhesion failure.

Strength problems and signs of disintegration of calcium sulphate screed
following water infiltration.

Calcium sulphate screeds should not be incorporated
outdoors, in wet spaces, swimming pools, poolside
areas or catering kitchens. They are not permissible
where floor drains are to be provided (see Section 3).

Suitable
applications
•
•
•
•

Living spaces
Administrative buildings
Exhibition areas
Corridors

Swollen calcium sulphate screed after water damage.

Unsuitable
applications
•
•
•
•
•

Outdoor areas
Wet spaces
Swimming pools
Poolside areas
Catering kitchens

Designers should carefully consider the advisability of
specifying calcium sulphate screeds at locations subject to
ambient humidity, rising damp or enhanced moisture
exposure – even where these are not assignable to a specific
exposure class – and provide for suitable measures, e.g.
vapour barriers and waterproof membranes, on the
underside.

Calcium sulphate screeds can be laid in larger bays than e.g. cementitious
screeds. Yet, even this screed type exhibits a certain degree of shrinkage
that may lead to cracking.
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Even where the prescribed residual moisture content of
0.5% CM – or 0.3% CM for heated screeds – is met,
failures are regularly observed due to moisture migration
in the substrate.
Any accumulation of water in the calcium sulphate screed
will trigger chemical and physical processes that may lead to
strength loss and, ultimately, to the disintegration of the
applied thin-bed adhesive.
This type of failure is caused by the formation of so-called
ettringite crystals in the cementitious adhesive.
The infiltrating water dissolves the gypsum components in
the screed. The resulting calcium sulphate solution migrates,
through capillary action, into the cementitious adhesive
bed, where it reacts with some of the cement constituents
to produce ettringite crystals. Entailing an eightfold volume
increase, the crystallization process brings about the
disintegration of the mortar microstructure, with adhesion
failure as the upshot.

Apart from the ettringite crystal-related adhesion failure,
another failure type observed in connection with the larger
tile products (up to 5 m²) used today stems from the long
duration of moisture (under the large tiles) and resulting
softening of the screed surface. To prevent this, a suitable
laying system should be specified in function of the tile size
(see also Section 1).
The ZDB (Federation of the German Construction Industry)
data sheet "Ceramic tiling, natural and cast stone coverings
to calcium sulphate screeds" offers guidance on the reliable
and durable installation of ceramic finishes on calcium
sulphate screeds.

Adhesion failure due to ettringite formation.

Ettringite formation at
boundary between normal
thin-bed adhesive and
calcium sulphate (anhydrite)
screed.
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Sopro AHK 560 anhydrite
flexible tile adhesive: no
ettringite formation at
boundary with calcium
sulphate (anhydrite) screed.

Screeds and floor constructions

7.5

Calcium sulphate screeds
Unless otherwise specified by the manufacturer, calcium
sulphate screeds should be scuff sanded, suction cleaned
and primed prior to flooring installation.
When calcium sulphate screeds are laid, the binder and
superplasticizer tend to rise to the top surface and may
impair adhesion. The rubbing down and removal of this
layer is one specific measure that will help to avoid adhesion
failures.
With its high concentration of binder (and in some cases
superplasticizer), this laitance often takes the form of a
dense and hard crust which, at first sight, appears to offer
an excellent substrate. This is, however, deceptive as the
hard crust conceals soft material that will later fail when
subjected to stress and thereby trigger adhesion failure.

Only sharply defined scratches remain after scuff sanding.
The surface is excellently prepared for floor laying.

Note: Cross-hatch scribe and hammer blow tests are
necessary to assess surface strength.

Surface strength assessment using cross-hatch scribe test.

Surface of calcium sulphate screed rubbed down with coarse sandpaper.
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Calcium sulphate screeds
Joint layout and sizing
Even though calcium sulphate screeds are widely regarded
as low-shrinkage and the temptation often exists to wholly
dispense with expansion joints, the design should make
suitable provision for movement joints in function of the
covering material type (ceramics/natural stone).
To prevent uncontrolled cracking at building entrances with
complicated geometries, screeds should be discontinued or
a dummy joint cut into the surface at the door threshold –
see ZDB (Federation of the German Construction Industry)
data sheet "Ceramic tiling, natural and cast stone coverings
to calcium sulphate screeds".
Crack formation in calcium sulphate screeds, after drying, is typically
observed in hallways where no provision is made for screed bay joint at
doorway.
Door leaf
Dummy joint (plane of
weakness for crack control)

I>5m

Tiling

0,5 m

Screed

0,2 m
Insulation
Concrete slab

Dummy joint

Dummy joint detail.
Movement joint

I>5m

Tiling

0,5 m

Screed

0,2 m
Insulation
Concrete slab

Movement joint
Joint layout for unheated surface (top drawing) and heated surface
(bottom drawing).
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Movement joint detail.
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Calcium sulphate screeds
Joint layout and sizing
Larger bay sizes are generally adopted for calcium sulphate
screeds than for other screed types. Yet, in view of the
widely fluctuating coefficients of expansion exhibited by
different calcium sulphate screed products, care is required
in specifying adequately sized perimeter insulation strips
and sections. This is all the more vital given the temperature
difference ΔT of up to 40 °C that needs to be factored in for
thermal movement.
Depending on the screed product and manufacturer,
coefficients of expansion may range between 0.008 mm/
mK and 0.016 mm/mK.
The perimeter insulation strip should be no less than
4 mm thick in the compressed state. Sizes should be
determined accordingly!

d
L
∆T
αT

=
=
=
=

Perimeter insulation strip thickness (mm)
Space length (m)
Temperature difference 40 °C
Coefficient of thermal expansion

Site situation/conditions:
10 m space length/bay length (= L)
40 °C temperature fluctuation (= ∆T)
d1 = 10 x 40 x 0.008 + 4 mm = 7.2 mm
d2 = 10 x 40 x 0.016 + 4 mm = 10.4 mm
The calculated example clearly underlines the necessity of
sizing the perimeter insulation strip in function of the
particular product. Moreover, where large bay sizes are
adopted, the movement joints should be automatically
adjusted in terms of width and constructed so as to ensure
proper performance.
Screed thicknesses:
The thickness of calcium sulphate screeds should be
specified in function of the projected loads using DIN 18560
Part 2, Tables 1 – 4. In conjunction with rigid/ceramic floor
finishes, provision should be made for a minimum thickness
of 40 mm (self-levelling calcium sulphate screeds) or 45 mm
(standard calcium sulphate screeds).*

Calculated example with two products:
aT1 = 0.008 mm/mK
aT2 = 0.016 mm/mK

* Manufacturer's specifications should be observed.
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Levelling and tile laying
Due to their specific binder composition, calcium sulphate
screeds exhibit different properties from cementitious
screeds, renders and concrete.
These relate to drying behaviour and, to a limited extent,
shrinkage. The differences in thermal expansion depend
heavily on the installed product.
Sopro AFS 561 anhydrite floor-levelling compound was
purpose-developed for tiling on calcium sulphate screeds –
being designed to minimize stress in the various layers that
make up the covering. It is based on anhydrite, as binder,
and offers high compatibility with diverse calcium sulphate
screed products.
Sopro AFS 561
≥ 1 mm
Sopro AFS 561
≤ 30 mm

Calcium sulphate screed
Self-levelling, alpha-hemihydrate-based surface filler (1 – 30 mm coat
thickness, with same properties as calcium sulphate screeds) used to level
out irregularities etc. (Sopro AFS 561 anhydrite floor-levelling compound).

H
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E

1

2

3

F

4

D

B

1

Sopro GD 749 primer

2

Sopro AFS 561 anhydrite floor-levelling compound

3

Sopro thin-bed adhesive

4

Sopro FL plus flexible tile grout

B

Concrete

D

Insulation

E

Calcium sulphate (anhydrite) screed substrate

F

Tile

H

Heating system

7.5

Screeds and floor constructions

Calcium sulphate screeds
Laying systems on calcium sulphate screeds in function of tile format/size*
Installation

04

04

N

E N 12 0

ted to
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C2 E S1
DI

DI

DI

N

ted to
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C2 TE S1

N

E N 12 0

04

T

ted to
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C2 TE S1

T

Primer
T

Tile format

E N 12 0

max. 60 cm
and
max. 0.2 m2
Sopro FKM®
XL 444

C2 TE S1

Sopro‘s No.1

C2 E S1
N

E N 12 0

Sopro FKM®
XL 444

N

T

S2

E N 12 00

ted to
es

C2 EF
N

DI

or

S2

E N 12 00

DI

DI

N

ted to
es

C2 TE

4

C2 FT

E N 12 0

Sopro VF 419

T

ted to
es

4

T

Sopro VF HF 420

04

N

E N 12 0

S2

E N 12 00

4

T

T

04

DI

DI

Sopro GD 749

ted to
es

C2 EF S1

C2 EF
N

E N 12 0

Sopro VF
XL 413

Up to 1 m2
ted to
es

04

N

E N 12 0

ted to
es

DI

Sopro SG 602

ted to
es

DI

DI

N

04

C2 TE S1

Sopro VF
XL 413
T

ted to
es

T

T

Sopro‘s No.1

04

Sopro GD 749

>1m

2

Sopro MGR 637

Sopro EPG 522

Sopro MG 679

Sopro MG 669

Sopro
MEG 665

Grouting

88

Reduced water
absorption

E N 13 8

ted to

Extra-high
abraision resistance

DI

DI

N

s
Te

CG2 WA
N

Reduced water
absorption

E N 13 8

s
Te

DI

N

Sopro FlexFuge plus

Sopro Brillant®

ted to

Extra-high
abraision resistance

CG2 WA
Reduced water
absorption

88

ted to

Extra-high
abraision resistance

88

s
Te

CG2 WA

E N 13 8

Sopro DF 10

Sopro Ceramic Silicone

* Please observe current versions of product information.
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Mastic asphalt screeds
Mastic asphalt screeds comprise a mix of bitumen, as
binder, and aggregate in the form of sand, stone flour and
chippings. Mastic asphalt is laid in hot condition (at approx.
230 °C – 250 °C). Its key merit undoubtedly lies in the fact
that it is walkable and usable as soon as it has cooled down.
Particular care is required where mastic asphalt is used in
conjunction with natural stone and ceramic coverings due
to its very high coefficient of thermal expansion
(a T = 0.036 mm/(m × k)). By comparison, the equivalent
a T value for ceramics is 0.006 mm/(m × k).
The combination of mastic asphalt screed and ceramic finish
should therefore be viewed critically where the projected
screed location is subject to wide temperature fluctuations.
Mastic asphalt screeds are suitable for use in areas with high
water exposure. Despite their watertightness, however, they
are no substitute for a waterproof membrane, where this is
required! As the surface of mastic asphalt screeds tends to
become smooth and greasy with age, special bonding layers
are needed to install coverings.

Mastic asphalt is installed on site in hot condition.

Levelling of mastic asphalt screeds
The suitability of cementitious surface fillers for levelling out
mastic asphalt screeds is extremely limited (max. 5 mm coat
thickness) due to mastic asphalt's thermoplastic properties
and brittle behaviour after cooling. (For further details, see
Section 11 "Levelling of substrates".)

Deformation in mastic asphalt and ceramic covering due to temperature
action.

Thicknesses for screeds laid in conjunction
with heating systems
1. Live load ≤ 2.0 kN/m2
2. Live load ≥ 2.0 kN/m2 to 5.0 kN/m2

➥
➥

Nominal thickness ≥ 35 mm
Nominal thickness ≥ 40 mm

Note:
A minimum pipe cover of 15 mm is required.
Heating temperatures:
The mean temperatures for hot-water floor heating systems
with mastic asphalt screeds
➥ 45 °C
must not be exceeded over longer periods.
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min.
15 mm

> 35 mm (1)
or

> 40 mm (2)

Mastic asphalt screed with floor heating.
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Mastic asphalt screeds
Laying of ceramic coverings on mastic asphalt screeds
Priming

Sopro HPS 673

Filling/levelling (where necessary)

Sopro AFS 561
Low-stress surface filler, specially
geared to mastic asphalt screeds
and their properties

Priming (on filler/levelling coat)

Sopro MGR 637

Sopro EPG 522

N

E N 12 0

Sopro's No.1

Sopro FKM XL 444

S2

E N 12 00

4

04

N

E N 12 0

ted to
es

C2 TE
DI

DI

DI
N

ted to
es

C2 TE S1

04

C2 TE S1

T

ted to
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T

T

Bonding

Sopro MG 669

Grouting
s
Te

ted to

Extra-high
abraision resistance

Reduced water
absorption

E N 13 8

s
Te

ted to

Extra-high
abraision resistance

CG2 WA
DI
N

Sopro FL plus

Reduced water
absorption

88

DI
N

88

CG2 WA

E N 13 8

Sopro DF 10

Sopro Ceramic
Silicone
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Synthetic resin screeds
In recent years, synthetic resin screeds have established
themselves in everyday site practice as an efficient and
elegantly engineered system solution. They particularly lend
themselves to applications where extra-thin load-spreading
layers are placed on separating layers or floating
constructions.
The screeds comprise a reaction resin-based binder (Sopro
BH 869 construction resin) to which kiln-dried silica sand
aggregate (Sopro EEK 871 epoxy screed aggregate) is
added.
Reaction resins achieve very high compressive strengths
(60 – 100 N/mm²) and flexural tensile strengths (10 – 15 N/
mm²), allowing a reduction in screed thickness to as low as
25 mm. Reaction resin screeds thus offer the ideal solution,
among other things, for barrier-free shower areas with their
low construction heights and very thin cover over the waste
pipe, which typically runs off from the side of the waste
outlet.
Another major advantage of these screeds is that they are
ready for use or tiling (due to the absence of any residual
moisture) as soon as the resin curing process is complete (on
the next day). Moreover, given that the construction is not
subject to shrinkage, full dimensional stability is guaranteed.

Note:
If reaction resin screeds are to receive tile finishes, it should
be noted that this screed type has a somewhat higher
coefficient of expansion than cementitious or calcium
sulphate screeds.
Use of an S2-grade adhesive (Sopro MEG 665, Sopro MG
669) is required where such areas are later exposed to major
temperature fluctuations (heating system, sunshine etc.)
and large-format tiles are to be installed (tile area > 0.5 m²).
The significant thermal movement (expansion and
contraction) of the screed is then offset by the tough, elastic
behaviour of the S2-grade adhesive. The coefficient of
expansion and associated dimensional changes of reaction
resin screeds may vary as they depend on the binder
content of the mix. Suitable ambient conditions, e.g.
temperatures roughly in the 10 – 25 °C range, are needed
for the installation of reaction resin screeds.

S2-grade
adhesive bed to
accommodate
stresses

Significant dimensional
changes in case of
temperature fluctuation due
to higher coefficients of
expansion of reaction resins

S2-grade adhesive bed to accommodate stresses.

Synthetic resin screeds comprise construction resin and kiln-dried silica
sand (Sopro BH 869 + Sopro EEK 871).

The mixing ratios specified for reaction resin screeds
influence the compressive and flexural tensile strengths as
well as the porosity of the screed mortar. This is particularly
significant where reaction resin-bound screed mortars are
used to provide capillary seals. Such screed mortars are
normally unable to act as a capillary seal as the mix is too
lean in terms of resin binder content.
Where capillary-sealing performance is required, the resin
content must be increased (mixing ratio: 1 part by volume
resin : 2 parts by volume silica sand). See also Section 4.

Sopro BH 869
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Sopro EEK 871
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Synthetic resin screeds
Particularly for small-scale applications (showers/bathrooms) with varying and very low construction heights, synthetic resin
screeds often represent the only long-term solution.

Preparation of reaction resin screed mortar.

Epoxy screed laid in shower area with low construction height.

Shower area with reaction resin screed.
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System floors/hollow floors
System and hollow floors are becoming increasingly
widespread in office and other commercial buildings. This is,
in part, due to the present-day practice of carrying building
service installations over the structural floor. Due to the
height of the service runs, the floor construction has to be
carried above these on pedestals.

Hollow floors can be designed with a wide range of pedestal heights
(depending on services installations to be accommodated).

Hollow floor systems
1. Wet systems
A typical solution adopted here involves the use of a selflevelling calcium sulphate screed laid on top of "lost
formwork" (covered with a sheet in advance) supported by
pedestals. The subsequent works, after the screed has fully
set, must then comply with standard practice for the
installation of floor coverings on calcium sulphate screeds.

Self-levelling calcium sulphate screed installed on hollow floor with pedestals.
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System floors/hollow floors
2. Dry systems
Dry hollow floor systems are built from square or rectangular
factory-made floor panels. Tongue-and-groove jointing
systems in conjunction with special system adhesives
(usually reaction resin products) allow on-site assembly of
the individual units to produce large, self-supporting plates.
The precast units are often calcium sulphate-based, though
cementitious mortar mixes are also sometimes used.
Once installed, the floor can in most cases – subject to the
manufacturers' guidelines – be directly finished with the
required covering.

Dry hollow floor construction at stairway.

Where natural stone or ceramic finishes are specified, it
should be remembered that these coverings exhibit a certain
degree of deflection when loaded. For more information,
the flooring manufacturer should be consulted. Where
excessive deformation can be expected, the natural stone or
ceramic products should not be laid in direct contact with
the base. For this reason, it is important for the designer to
dimension the floor assembly in function of the projected
live loads.
Wide-ranging investigations and practice-based results have
singled out two recommended variants.

Highly elastic, S2-grade adhesive systems
T

A. Installation with highly elastic,
S2-grade thin-bed adhesives

Hollow floor panels with interlocking tongues and grooves to form
monolithic joints with adjacent panel.

ted to
es

C2 FT

S2

E N 12 00

4

DI

N

The deflection of the ceramic covering, without fracture, is
clearly visible. The applied adhesive systems are so elastic
that they can accommodate the resulting deformations –
also in the form of shear action in the plane of the adhesive
– without any debonding of the unit. At the same time,
they create a highly stable bond that enables the ceramic
unit and hollow floor construction to act monolithically
and, to a certain degree, deform without fracturing.

S2

E N 12 00

Sopro MEG 665

C2 EF
N

DI

DI

N

ted to
es

S2

E N 12 00

4

C2 E

T

ted to
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4

T

Sopro MG 679

Sopro MEG 666
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B. Installation with separating layer
Local conditions sometimes make the incorporation of a
separating layer advisable in order to additionally stabilize
the hollow floor construction. Installed as a buffer between
base and finish, Sopro FDP 558 tile insulation board serves
as both a stiffening and movement-accommodating element
for the assembly.

Sopro FDP 558
tile insulation board

Installation of separating layer on hollow floor with flexible adhesive.

Primer systems
One of two primer types can be used, depending on the
hollow floor system and ceramic tile size.

Aqueous primer system
Sopro GD 749
Aqueous synthetic resin dispersion requiring
adequate flash-off time (Small-format tiles only).

Sopro SG 602
Special, solvent-free, one-component synthetic resin
primer for high- and variable-suction substrates.

Resin-bound priming systems
Sopro MGR 637
Quick-drying, solvent-free, one-component reaction
resin primer. Particularly suitable for calcium sulphate
(anhydrite) screeds when laying large-format fully
vitrified stoneware units and for stabilizing all types
of absorbent and non-absorbent substrate. Sopro
short-pile roller is suitable for primer application.
Freshly applied primer to be blinded with Sopro
QS 511 coarse silica sand.
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Sopro EPG 522
Water-free reaction resin (epoxy) primer that forms a
barrier coat. Recommended where calcium sulphatebased hollow floor system units are used in
conjunction with large-format finishes.
Freshly applied primer to be blinded with Sopro
QS 511 coarse silica sand.
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Movement joints in screeds
Screeds on separating layers or as floating constructions cannot be laid over an unlimited area, but require subdivision into
bays on the basis of a joint layout plan prepared by the designer. This is because the thin screed slabs are inherently subject
to dimensional changes due to shortening (drying shrinkage) and thermal movement (expansion and contraction). In
jointless screeds, the resulting internal stresses would inevitably lead to uncontrolled cracking. To prevent this, the following
bay size requirements should be met:

Cementitious screeds*:

Unheated:

Side length approx. 8 m
Bay size approx. 60 m²

Heated:

Side length approx. 6.5 m
Bay size approx. 40 m²

Calcium sulphate screeds**:

Unheated:

Side length approx. 20 m

Heated:

Side length approx. 10 m
Bay size approx. 100 m²
Sopro EDD 152 screed expansion dowels pre-installed at movement joint.

Note:
The movement joints needed for floating screeds must be secured by dowelling (with Sopro EDD 152 screed expansion
dowels) against rocking motion and vertical displacement under dynamic loads.
*
**

ZDB (Federation of the German Construction Industry) data sheet "Coverings on cementitious screeds"
ZDB data sheet "Coverings on calcium sulphate screeds"
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In addition to the restrictions on bay length, provision should be made for additional joints or discontinuities in the screed
where
•
•
•
•

heated and unheated areas meet
several heating circuits are incorporated in a single screed area
a structural joint crosses the screed area
doorways are present

Large-format tiles on screed constructions
In terms of flooring design, the ceramics market has witnessed something of a revolution in recent years, with large-format
(60 x 60 cm, 80 x 80 cm, 100 x 100 cm, 40 x 80 cm etc.) tiles enjoying a surge of popularity among clients. Although their
installation rarely poses problems, the specification of movement joints in the underlying screeds has become a subject of
much debate – due to the potential of these joints to interfere with the visual impact of the large-format tile finish.
Good-practice design for standard constructions involves, among other things, compliance with the aforementioned ZDB
data sheets "Coverings on cementitious screeds" and "Coverings on calcium sulphate screeds". For large-format coverings,
however, the movement joint spacings specified in these data sheets often impose significant limitations on design freedom.

Standard

Standard practice requires movement joints in the substrate to be carried through the covering at exactly the
same position. This may produce an unsightly joint pattern in the finish.
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Movement joints in screeds
The visual appeal of the selected floor covering can be preserved through the implementation of technically feasible,
project-specific solutions.

Solution 1
Resin-filling and recutting of joints, for unheated screeds (CA(F) and CT)
The standard solution adopted on site for unheated cementitious and calcium sulphate screeds involves the application
of resin to fill the existing movement joints. The existing bay joint is cross-dowelled (with corrugated-metal dowels) and
resin-filled (Sopro RH 646 crack resin, Sopro BH 869 construction resin, Sopro GH 564 casting resin, Sopro SH 649 shaken
resin) to create a structurally continuous bond. Prior to flooring installation, a new bay joint is cut at the appropriate position
across the entire screed and carried through the floor covering along the same line. Here, the maximum screed bay sizes
specified in the data sheets should be observed.

Screed bay
approx. 8 m

Screed bay
Δl

approx. 8 m

Recut movement joint
Resin-filled and cross-dowelled
movement joint

Recut movement joint
Resin-filled and cross-dowelled
movement joint

Traditional site practice involves cutting new movement joint a few centimetres away from existing
joint, which is resin-filled for structural continuity.
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Movement joints in screeds
Solution 2
Resin-filling of joints between unheated screed bays and incorporation of separating layer
For rooms, e.g. containing two screed bays, both with the maximum permissible length, the movement joint is first resinfilled (Sopro RH 646 crack resin, Sopro BH 869 construction resin, Sopro GH 564 casting resin, Sopro SH 649 shaken resin)
to create a structurally continuous bond. A separating layer (4 mm/7 mm Sopro FDP 558 tile insulation board or Sopro AEB
plus 639 waterproofing and separating membrane) is then installed on the screed to isolate this from the overlying ceramic
floor covering. The insulating layer should be bonded using S1- or S2-grade adhesives! S2-grade adhesives (Sopro MG 669/
Sopro MG 679 or Sopro MEG 665/Sopro MEG 666) should always be used for tile formats ≥ 100 cm. Depending on the tile
spacing, provision should be made for movement joints in the floor covering at 8 – 10 m intervals.

Separating layer with Sopro
FDP 558 tile insulation board

Resin-filled and crossdowelled movement joint

Resin-filling in conjunction with separating layer allows free choice of movement joint layout in floor
covering.
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Movement joints in screeds
Solution 3
Bridging of bay joints in heated screeds with protection
against vertical displacement and incorporation of
separating layer
It is possible to adopt different movement joint positions for
floor covering and heated screed through the incorporation
of Sopro EDD 152 screed expansion dowels in the movement
joint – to prevent vertical displacement – followed by
installation of a separating layer below the floor covering.
The movement joint thus allows free horizontal movement
and continues to accommodate any changes in length.
The Sopro EDD 152 dowels are fixed at approx. 30 cm
centres and structurally bonded with Sopro DBE 500 epoxy
tile adhesive. The installation depth depends on the cover
over the heating pipes, though should be no less than 2 cm.
The separating layer (4/7 mm Sopro FDP 558 tile insulation
board) is then installed on the stabilized screed surface. All
layers should be bonded using S2-grade adhesives (Sopro
MG 669/Sopro MG 679 or Sopro MEG 665/Sopro MEG
666). The movement joints in the tile covering (positioned
to match the tile joint pattern) should run parallel to the
bridged screed bay joints. A spacing of approx. 8 – 10 m
should be observed.
Even with heated screeds, it is possible to adopt different
movement joint positions for substrate and floor covering
through the use of a separating layer (Sopro FDP 558 tile
insulation board), a safeguard against vertical displacement
(Sopro EDD 152 screed expansion dowels) and highly flexible S2-grade adhesives (e.g. Sopro MEG 665).

Note:
The described solutions are technically reliable systems
that enable tile layers to create professional, reliable,
durable and appealing large-format coverings in a
rapidly changing tiling market. These systems are
special assemblies that are not covered by any standards
or guidance papers and must therefore be separately
agreed with the client.
CA and CA(F) screeds should be generally installed in
accordance with DIN 18 560 Parts 2 and 4. Application
of the described solutions is subject to compliance with
the permissible residual moisture content thresholds
(≤ 2.0% CM for cementitious screeds; ≤ 0.5% CM for
unheated and ≤ 0.3% CM for heated calcium sulphate
screeds). The construction must be free from restraint
stresses at the perimeter joints with movement joints
uncontaminated by adhesive residue etc. The solutions
apply for tiles with a minimum thickness of 8 mm.
The described systems cannot be used to bridge or
reposition structural joints in the building shell.
Bridged heating circuits must be uniformly controlled
(i.e. no separate heating of different circuits).
The Sopro Technical Service team can be consulted on
project-specific solutions.
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Sopro product systems
for sustainable construction

Schematic system composition

Low-emission screeds*

Sopro Rapidur®
FE 678 self-levelling
screed

Sopro Rapidur® M1
rapid-set screed
mortar
(order no. 769)

Sopro Rapidur® M5
rapid-set screed
mortar
(order no. 747)

* For details of all relevant Sopro products, please consult our sustainability brochure.
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Antistatic ceramic floor coverings

8

Fundamentals

Special measures are required to provide antistatic
functionality for floor coverings in areas where mixtures of
explosive substances, gases, vapours, fogs, dusts or sensitive
measurement equipment are handled or processed.
Such applications include explosives factories, battery
installations, gas supply stations, chemical plants,
coatings manufacture and processing facilities,
laboratories, computer rooms, operating theatres and
clean rooms.
The design and construction of antistatic flooring is
governed by the following standards and guidelines:
DIN 18352

Tile laying works

AGI worksheet S 30
March 2005

Antistatic floor coverings
(for applications requiring high
acid resistance)

BG RCI T033
August 2016

Guidelines for the avoidance of
ignition hazards from static electricity

TRGS
(Technical Rules
for Hazardous
Substances) 727
January 2016

Avoidance of ignition hazards due
to electrostatic charges

Medical facilities (treatment rooms etc.)

Electrotechnical background:
A person walking over certain types of flooring may
experience a discharge of static electricity when touching
another body or object (e.g. a door handle). Other than the
possible results of shock, static sparks of this kind, which
have been felt by everyone at some time or other, seldom
pose any real danger to the human body.
In the aforementioned facilities, however, these otherwise
innocuous electrical discharges must be avoided at all costs
due to the potential damage they may wreak – from the
destruction of electronic components to the explosion of
entire plants.

Laboratory space subject to explosion hazards

caused by the flowing, pouring or spraying of liquids and by
the flow of gases and vapours containing small quantities of
finely distributed solids.
This process of charge transfer leads to electric potential
differences and so-called electrostatic build-up.

Electric charges are a key factor in electrotechnical
applications. All persons and objects contain positive and
negative charges which normally cancel each other out
(neutral state).
Static electricity occurs where solid insulators or liquid
substances are in motion or where solid objects and
materials are mechanically separated, e.g. by lifting, friction,
crushing or pouring. Shifts in electric charges are also
353
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Fundamentals

Static electricity flows in such a way as to eliminate electric
potential differences. In other words, contact between an
electrostatically charged person/object and a conductive
person/object will result in a spontaneous equalization of
electric charge (as with the door handle).
This static sparks resulting from this potential equalization
may suffice to ignite an explosive atmosphere.
Electric fields are a further by-product of electrostatic
build-up. These may impair or halt the proper functioning of
sensitive equipment.
Although the occurrence of static electricity can never be
prevented, its impact may be mitigated through the choice
of suitable materials. Excessive electrostatic build-up on
persons and objects and the risk of static sparks may be

eliminated by ensuring uniform static dissipation via the
floor surface, i.e. by means of suitable earthing arrangements.
Electrical conductivity is a function of electrical resistance
(R). While floor coverings with electrical resistance R < 109 V
are generally classed as antistatic, lower resistances are
sometimes required depending on the specific use (see
ZH 1/200).
Given the varying requirements placed on the static
dissipation performance of system materials (ceramics,
adhesives, joints etc.), detailed, project-specific applications
counselling is strongly recommended.

Floor systems are required to comply with the following requirements:
Spaces

Required resistance to earth (RE)
of flooring

Facilities housing electronic equipment, e.g. computer centres, computer server rooms,
specially equipped offices

RE < 1 × 109 Ω

Unprotected electronic assemblies or components subject to personal safety requirements,
e.g. test areas in electronics manufacturing facilities

RE < 1 × 108 Ω

Unprotected electronic assemblies or components, e.g. laboratories for production and repair of
electronic equipment

RE < 1 × 108 Ω

Facilities with explosive atmosphere, e.g. laboratories, gas pressure regulating stations

RE < 108 Ω

Medical facilities, freshly laid

RE < 107 Ω

After 4 years

RE < 108 Ω

HF surgery

RE > 5 × 104 Ω

Facilities for production and storage of explosives, ammunition or other explosive substances

RE < 106 Ω
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System solution
System assembly

Product recommendation

1

Substrate:
Concrete, cement screed, calcium sulphate (anhydrite)
screed, existing tiling etc.

2

Earthing:
Earth bar (per 50 m2) to VDE (German Association for
Electrical, Electronic and Information Technologies)
regulations (preparation and installation by qualified
electrician)

3

Grid layout:
Copper strip grid laid at max. 4 – 5 m centres.
Minimum copper strip cross-sectional area 1 mm2.
Example:
• SE-CU 58 material no. 20070
• E-CU 58 material no. 20065
• 3 M conductive strip no. 1181, width 19 mm
• Sopro copper strip

Bedding and grouting materials:
Depending on the ceramic covering composition (see Point
4 ), the bedding and grouting materials shall be made
conductive by mixing in a special conductive dispersion
(Sopro ELD 458).

Sopro ELD 458 …
Covering composition depending on ceramic type:
glaze

… is a conductive dispersion used to prepare flexible, staticdissipating, hydraulically setting, thin-bed tile adhesives and
tile grouts.

4.2

Continuously conductive ceramic body

For static dissipation in:

4.3

Non-antistatic tile covering with antistatic tile
grout and antistatic adhesive bed

• operating theatres, computer rooms and offices
• power stations, chemical plants
• production and storage facilities subject to explosion
hazards

4.1 	Non-conductive

tile body with special conductive

Note:
Addition of Sopro ELD 458 conductive
dispersion causes tile grout to turn
black/anthracite! Tile grout remains
black/anthracite when cured!
Sopro ELD 458

Bonding

N

Reduced water
absorption

88

04

E N 12 0

ted to

Extra-high
abraision resistance

CG2 WA
DI

N

s
Te

Extra-high
abraision resistance

DI

E N 12 0

04

C2 E S1

CG2 WA

DI

DI
N

ted to
es

N

E N 13 8

Reduced water
absorption

88

ted to
es

C2 TE S1

Grouting
sted to
Te

T

T

4

E N 13 8

ct
subje
Areaos high
t
l
anica
mechads
lo
Sopro's No.1
for walls and floors

Sopro VF XL 413
for floors only

Sopro TFb or
Sopro TF+

Sopro FL plus or
Sopro DF 10
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4.1

Non-conductive tile body with special conductive glaze

Non-conductive
tiles
Conductive
tile glaze

Conductive tile grout
Sopro TFb or Sopro FL plus
with Sopro ELD 458
conductive dispersion

Thin-bed tile adhesive
Sopro VF XL 413 with
Sopro ELD 458 conductive
dispersion

Self-adhesive
copper strip at
max. 4–5 m centres

Screed

Procedure:
• Clean substrate.
• Prime (absorbent/non-absorbent substrate) with Sopro
GD 749 primer or Sopro HPS 673 bonding primer.
• Lay (self-adhesive) copper strip in grid pattern on
screed at max. 4 – 5 m centres. If copper strip is not
self-adhesive, fix using Sopro VF XL 413 VarioFlex®
large-format flexible tile adhesive with Sopro ELD 458
conductive dispersion as additive.
• Arrange for electrician to connect grid to equipotential
bonding system.

356

• Lay tiles with flexible, hydraulically setting adhesive
(Sopro VF XL 413, Sopro's No.1 etc.) with Sopro ELD 458
conductive dispersion as additive.
• Grout tile covering using Sopro TFb or Sopro FL plus
with Sopro ELD 458 conductive dispersion as additive.

Antistatic ceramic floor coverings
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System solution

4.2

Tiles with continuously conductive ceramic body

Conductive
tiles

Non-conductive tile
grout Sopro TFb or
Sopro FL plus without
Sopro ELD 458
conductive dispersion

Thin-bed tile adhesive
Sopro VF XL 413 with
Sopro ELD 458
conductive dispersion

Self-adhesive
copper strip at
max. 4–5 m centres

Screed

Procedure:
• Clean substrate.
• Prime (absorbent/non-absorbent substrate) with Sopro
GD 749 primer or Sopro HPS 673 bonding primer.
• Lay (self-adhesive) copper strip in grid pattern on
screed at max. 4 – 5 m centres. If copper strip is not
self-adhesive, fix using Sopro VF XL 413 VarioFlex®
large-format flexible tile adhesive with Sopro ELD 458
conductive dispersion as additive.

• Lay tiles with flexible, hydraulically setting adhesive
(Sopro VF XL 413, Sopro's No.1 etc.) with Sopro
ELD 458 conductive dispersion as additive.
• Grout tile covering using Sopro TFb or Sopro FL
plus without addition of Sopro ELD 458 conductive
dispersion as tile body itself is conductive.
• Alternatively, grout with Sopro FEP, Sopro FEP plus or
Sopro FEP 604 for high acid resistance.

• Arrange for electrician to connect grid to equipotential
bonding system.
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System solution

4.3 	
Non-antistatic

tile covering with antistatic tile grout and antistatic adhesive bed,
max. sizes 240 x 115 mm or 150 x 150 mm
Non-conductive
tiles

Conductive tile grout
Sopro TFb or Sopro FL plus
with Sopro ELD 458
conductive dispersion
finished flush with floor
surface

Conductive thin-bed
adhesive Sopro VF XL 413
with Sopro ELD 458
conductive dispersion

Self-adhesive
copper strip at
max. 4–5 m centres

Screed

Procedure:
• Clean substrate.
• Prime (absorbent/non-absorbent substrate) with Sopro
GD 749 primer, Sopro SG 602 primer-sealer or Sopro
HPS 673 bonding primer.
• Lay (self-adhesive) copper strip in grid pattern on
screed at max. 4 – 5 m centres. If copper strip is not
self-adhesive, fix using Sopro VF XL 413 VarioFlex®
large-format flexible tile adhesive with Sopro ELD 458
conductive dispersion as additive.
• Arrange for electrician to connect grid to equipotential
bonding system.
• Lay tiles with flexible, hydraulically setting adhesive
(Sopro VF XL 413, Sopro's No.1 etc.) with Sopro
ELD 458 conductive dispersion as additive.
• Grout tile covering using Sopro TFb or Sopro FL plus
with Sopro ELD 458 conductive dispersion as additive.
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Important note:
Given that static dissipation is achieved solely via the
joints in the tile covering, the specified tile sizes shall not
exceed a certain size (240 × 115 mm or 150 × 150 mm).
The joints must be finished flush with the floor
surface.
An antistatic tile covering with non-conductive tiles (i.e.
static dissipation confined to joints) is to some degree
problematic in that properly grouted joints finished
flush with the floor surface are an absolute prerequisite.
Due to the difficulty of achieving this in practice, this
variant is not recommended and an alternative
should be found as early as the design phase!
The standard test method for antistatic coverings
involves the use of a predefined electrode, which,
during measurement, also lies on the non-conductive
tile.
In practice, the use of this system solution then
frequently results in false readings and non-performing
floor constructions.

Antistatic ceramic floor coverings
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System solution
System composition for antistatic tile covering

2

7

6

4

5

3

1

U

Copper strip laid on floor surface.

4–5 m
centres

Copper strip, connected to earth bar.

Joint bridging in antistatic tile coverings

1
2
3

Circular-section
PE back-up strip
Acid-resistant tiles
Elastic sealant

4
Conductive
bedding material

5
6
7
U

Copper strand

Sealing tape

Waterproof
membrane

Sopro GD 749 primer
Copper strip, connected to floor covering
Conductive adhesive bed incorporating Sopro
ELD 458 conductive dispersion
Tiles (Detail 4.1: conductive tile glaze/Detail 4.2:
conductive tile body)
Conductive tile body = non-conductive tile grout
Conductive tile glaze = conductive tile grout
Elastic perimeter joint
Equipotential bonding system with earth connection
for antistatic ceramic floor covering
Substrate, e.g. screed

Screed
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System solution
Application

1 Floor levelled using Sopro FS 15 550 and primed to receive covering.

2 Copper strip (self-adhesive) used to produce antistatic floor covering.

3 Copper strip fixed in accordance with required grid size.

4 Copper strip laid on vertical element for later connection to
equipotential bonding system.

5 Ceramic covering laid using thin-bed adhesive with electrically
conductive additive.

6 Floor covering grouted using Sopro FL plus with Sopro ELD 458
conductive dispersion as additive.
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Tiling in metalwork and shipbuilding

9.1

Steel substrates
Structural and stainless steels, in their many different
varieties, feature prominently in practically all fields of
building construction and civil engineering – whether in the
structural shell (concrete reinforcement, columns, beams
etc.), as an architectural feature (elaborate stairways) or
in building services systems (lift installations etc.). Indeed,
many modern-day structures would be impossible to erect
without steel.

Steel – an indispensable construction material, without which many
contemporary designs would never make it past the drawing board.

Steel exhibits a range of special properties that make it
indispensable for construction practitioners. These include
high compressive and tensile strengths in conjunction with
elasticity.
In the design of building fit-outs and interiors, solutions
are sometimes needed to allow the combination of steel
surfaces with rigid (ceramic or stone) coverings. In such
cases, rigid, generally brittle units have to be fixed or
bonded to a "smooth", expanding and deforming steel
surface.

The free vibration of the stair assembly necessitates high stress
accommodation by the tile adhesive.

To guarantee successful long-term performance, an
alternative is needed to the normal hydraulically setting
adhesives used for most applications. These standard
adhesives fail to bond adequately to the exceptionally
smooth, pore-free metal surface and, due to their brittleness
and limited strength, are unable to accommodate any
significant deformation in the metal substrate in the long
term.
So-called reaction resin adhesives – or, in isolated cases,
highly-modified S2-grade adhesives – are thus the only
suitable option for coverings that are laid in direct contact
with metal substrates. For further advice, please contact
Sopro's Technical Service team.

Slender steel stairway linking several levels, with natural stone covering.
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Steel substrates
Cracked tiles on floor of lift designed
without any allowance for arising
deformation.

Polyurethane resin adhesives have an outstanding track
record for applications of this kind due to their retention of
high flexibility when cured. They also exhibit outstanding
bonding properties on smooth, pore-free substrates (4 N/
mm²), which lend the installed coverings both high stability
and a long life.
Bonding of ceramics in direct contact
with metal surface using Sopro PUK
503 PU adhesive.

Downward deformation of lift car floor subject to passenger loads due to
inertia during upward travel.

T

Product recommendation:
ted to
es

DI

04

R2 T
N

E N 12 0

Sopro PUK 503
Reaction resin adhesive
Two-component polyurethane reaction resin
adhesive for laying and bonding of ceramic,
natural and cast stone coverings, particularly to
metal and wood-based substrates.
Meets enhanced requirements in terms of tensile
and shear adhesion strengths, elasticity and dampproofing on critical substrates.

Upward deformation of lift car floor due to load relief during downward
travel.

:
onsulting
C
t
c
je
o
r
P
-1 70

7 07
+49 6 11-1
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Stainless-steel channels with high-strength ceramic lining, used to convey
cement bags. Ceramic lining, in direct contact with steel, is bonded with
Sopro PUK 503 PU adhesive.
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9.2

Rigid coverings in shipbuilding
Shipbuilding represents a special form of steel
construction. All vessels, from private yachts to gigantic
cruisers, are subject to the same type of problems and
requirements.
Specifically, all tile coverings installed on ships are
permanently required to accommodate the movement
and deformation in the hull without suffering any
damage. This is particularly important for coverings in
direct contact with the hull (metal surface).

Cruiser MSC Fantasia.

Continuous deformation of ship's hull due to external action.

Queen Mary 2.

For reasons of fire safety – which is of paramount
importance in shipbuilding – all specified products are
additionally subjected to fire tests and assessments.
Only products that successfully pass the fire test and
meet various other assessment criteria are awarded the
associated test certificates and are authorized to display
the ship's wheel symbol.

Fire laboratory test on specimen.
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Rigid coverings in shipbuilding
System solutions

1 Bathrooms, toilets (medium duty)

4

5

1

Ship screed or levelling
coat with Sopro PU-FD
surface sealant

2

Adhesion promoter
Sopro HPS 673 bonding
primer

3

Sopro
Bauchemie GmbH

4

Bonding
Sopro FKM XL 444
multi-purpose
eXtraLight
flexible tile
adhesive

ted to

04

Bonding
Sopro FEP plus
epoxy tile grout

DI

N

EN 120

R2 RG
DI
N

DI

E N 13 8

EN 120
04

N

88

3

Sopro
Bauchemie GmbH

R2 RG
DI
N

88

Waterproof membrane
Sopro DSF 423
two-component
flexible sealing slurry

88

2

E N 13 8

04

Ship screed or levelling
coat with Sopro PU-FD
surface sealant

N

E N 13 8

88

Reduced water
absorption

E N 13 8

* Glitter not approved for shipbuilding
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ted to

Extra-high
abraision resistance

CG2 WA

Reduced water
absorption

N

Grouting
Sopro FEP plus
epoxy tile grout

s
Te

Extra-high
abraision resistance

DI

4

DI

3

s
Te

E N 12 0

CG2 WA

1

4

2

N

Grouting
Sopro Brillant®
water-repellent
tile grout
or Sopro DF 10 flexible
designer tile grout*

2 Wellness areas (heavy duty)

ted to
es

C2 TE S1

5

1

1

T

Waterproof membrane
Sopro DSF 423 twocomponent flexible
sealing slurry

DI

2

3
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Rigid coverings in shipbuilding
System solutions
Structural deck.

T

3 Tile laying on deck

ted to
es

T

N

EN 120

DI

04
88

N

E N 13 8

Grouting
Sopro FEP plus epoxy tile
grout

1
Finished deck
installations
with mosaic
coverings.

Commercial kitchen and utility areas (heavy duty,
with aggressive media)
Levelling coat and
waterproof membrane
Sopro PU-FD surface
sealant

EN 120

DI

04

N

88

Grouting
Sopro FEP plus epoxy
tile grout

E N 13 8

N

EN 120
04

3

N

R2 RG
DI

Bonding
Sopro FEP plus epoxy
tile grout

DI

2

R2 RG

N

88

1

DI

4

2

E N 12 0

R2 RG
DI

3

N

04

R2 T
DI

3

Bonding
Sopro PUK 503
PU adhesive

E N 12 0

ted to
es

N

2

04

R2 T

Filling/levelling
Sopro PUK 503 PU
adhesive or
levelling coat and waterproof membrane Sopro
PU-FD surface sealant

DI

1

E N 13 8

Steel floor with
weld seams, to be
levelled out prior
to tiling.

1

2

3
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Rigid coverings in shipbuilding
System solutions

5 Storerooms (dry areas)

2

Levelling coat
(ship screed) Sopro FAS
551 fibre-reinforced
self-levelling filler

3

Bonding
Sopro FKM XL 444
multi-purpose eXtraLight
flexible tile adhesive

4

Grouting
Sopro TFb
or
Sopro TF+ high-strength
tile grout

T

Adhesion promoter
Sopro HPS 673 bonding
primer

4

ted to

s
Te

Extra-high
abraision resistance

ted to

Extra-high
abraision resistance

CG2 WA

Reduced water
absorption

Reduced water
absorption

N

DI

DI

CG2 WA

N

E N 13 8

E N 13 8

Steel pool prepared
with Sopro PU-FD
surface sealant.
Sopro PU-FD acts as
adhesion promoter,
stress relief layer
and waterproof
membrane.

Bonding
Sopro FEP plus epoxy
tile grout

3

3

2

1

N

EN 120

R2 RG
N

88

2

04

Adhesion promoter,
stress relief layer and
waterproof membrane
Sopro PU-FD surface
sealant

DI

1

DI

6 Steel swimming pool

368

s
Te

E N 12 0

88

3

N

88

2

DI

1

ted to
es

C2 TE S1
04

1

E N 13 8

Grouting
Sopro FEP plus epoxy
tile grout

Model showing
system composition.

Tiling in metalwork and shipbuilding

9.2

Project-specific requirements
Given the complexity and extremely wide variety of requirements for materials used in shipbuilding, Sopro's Project
Consulting team is always ready to provide advice and support in all aspects of design and application. Please contact
our support hotline on +49 (0) 611 / 1707-170.
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Anschlussfugen schließen:
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Our counselling service includes the provision of details and specification texts specifically geared to the pending/
ongoing project.
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Soprodur® microcement void filler

Failures traceable to voids and hollows below ceramic/
natural stone coverings, screeds and bonded-construction
(vibrated floor) coverings are regularly encountered in
everyday practice. The necessary remedial works, which
frequently amount to wholesale refurbishment, with
accordingly high costs, disruption and downtimes, place an
enormous burden on clients and contractors.
Yet, there is an alternative to such costly and timeconsuming works – and, indeed, one which is often in
keeping with the client's wishes.
This entails rectification of the defects with neither damage
to nor removal of the existing covering.
This neat solution allows the flawless appearance of the
finish to be preserved at a fraction of the cost of a full-scale
refurbishment.

The remedy takes the form of a microcement suspension
(e.g. Sopro Soprodur® microcement void filler) injected, if
necessary under pressure, below the covering or mortar
layer, where it can spread out to fill the voids and hollows.
Trial injections should be performed in advance to facilitate
assessment.

Elimination of voids and hollows:
A cement suspension incorporating microcement may
be used to grout even the finest cracks in thin tile
beds, porous thick beds and screeds with underside
voids.

Advantages of Soprodur® technology:
•
•
•
•

No need for wholesale refurbishment
No dirt/debris or disruption/downtimes
Preserves appearance of existing finish
Facilities can resume operation the very next day

“Normal” 0.04 mm
cement particle

0.0095 mm
microcement particle

Voids in tile bed.

Particle size camparison.

Porous cement screed.

Dense microstructure after grouting with Soprodur® microcement void
filler.
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Soprodur® microcement void filler
1. Micro-impregnation technique
The micro-impregnation technique is the simplest method
of filling existing voids. The prepared material is poured
via an open or uncovered joint into the pre-wetted voids/
hollows until these are completely full. Surplus material is
then removed from the tile covering using a damp sponge.
Finally, the stiffened suspension is raked out of the joints,
which are then finished with tile grout.

Tile

Adhesive bed/
screed

Concrete slab/base
Filling of voids via open joint.

2. Micro-syringing technique
With this method, a hand syringe is used to inject the
suspension safely and swiftly via open joints or drill holes.
The custom-developed Sopro hand syringe allows the filling
of voids at pressures of up to 2 bar.

Tile

Adhesive bed/
screed

Concrete slab/base
Small-scale void grouting using hand syringe.
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Soprodur® microcement void filler
3. Micro-injection technique
The micro-injection technique may be adopted in cases
where the previous two methods prove unsuitable.
Here, the suspension is injected at pressures of up to 10 bar.
Tight-fitting packers are used for injection to prevent the
suspension from escaping from the drill hole at the sides.

Tile

The required number of drill holes and packers depends on
the construction type and void size (1 – 5 holes/m²).

Adhesive bed/
screed

Concrete slab/base

Void grouting with injection press (up to 15 bar).

Choosing the right packer
Sopro tile packers are used to grout voids below tiles, thin
adhesive beds, surface filler etc. where the suspension is
required to flow out sideways.
Sopro mortar packers, which are provided with downwardpointing openings, are used to consolidate standard bedding
mortars or screeds with underside voids.

Prior to grouting with suspension, the voids/hollows should
be pre-wetted with water using the same injection press.
After the voids have been grouted, the tile covering should
be ballasted (e.g. using packs of tiles or mortar bags) for
optimum bonding. The packers are then removed and
cleaned with water.

The packers are connected to an injection press, which
forces the suspension into the voids/hollows at pressures of
up to 10 bar.

Sopro mortar packer
Injection

Sopro tile packer
Injection

Gasket

Tile

Tile

Contact coat

Adhesive bed/
levelling coat
with voids

Gasket

Sceed
Mortar
Concrete slab/
base
Grouting of voids below stair covering.
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Soprodur® microcement void filler
Guidance on use:

Soprodur® equipment:

• Identify voids/hollows in advance by
tapping coverings and mark position.
• Where used in conjunction with
unbonded screeds, floor drains or
similar constructions, suspension should
not be allowed to infiltrate underlying
insulation, perimeter strip or other
cavities, e.g. through pervious or
improperly incorporated separating layers
or perimeter strips. Excessive material loss
may be a sign of such infiltration.
• Where a floor heating system is installed,
care should be taken to prevent damage
to heating wires.

Professional mixing device

Soprodur®
microcement void filler

Hand syringe

Injection press

Sopro 6 mm tile packers

Sopro 6 mm/8 mm mortar packers

• Soprodur® microcement void filler is not
suitable for particularly moisture-sensitive
substrates (e.g. timber) or certain types of
natural stone (e.g. white marble).

Refurbishment of vertical
surfaces*

Soprodur® microcement void filler may also be used
for durable repairs to wall surfaces.

*	Where voids and hollows in wall surfaces are to be repaired, these should first be pinpointed as for floors and, where necessary,
the covering should be properly secured against possible detachment during injection.
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Levelling of substrates

Substrate preparation

The pretreatment of substrates is necessary to ensure the
optimum bonding of levelling compounds. Special primers
are available for preparing both absorbent and nonabsorbent substrates. The levelling compound is applied

after the priming coat has dried. Alternatively, a bonding
emulsion may be used in many cases to allow subsequent
wet-on-wet application of the levelling compound.

Preparation matrix
Fast-track
(without drying time)
Wet-on-wet

After drying
Sopro GD 749

Sopro HE 449
Substrates

Undiluted

Sopro HPS 673

Sopro SG 602

Diluted

Non-absorbent:
Old ceramic coverings

•

•

•*

Terrazzo

•

•

•*

Firmly adhering lacquer/
varnish

•

•
•

Mastic asphalt tiles/screeds
Natural/cast stone units

•

•

Non-absorbent concrete

•

•

•

•

Adhesive residue
Absorbent:
Cement screeds

•

•

•

Absorbent concrete

•

•

•

Calcium sulphate screeds

•*

•**

Board subfloors

•

•

Plasters/renders (gypsum/
cement)

•

•

Special solutions:
•

Timber substrates
Magnesite screeds
Oil-contaminated concrete/
screed

Sopro EPG 522 epoxy primer (thickly applied), blinded with silica sand
Sopro ESG 868 epoxy primer sealer (thickly applied), blinded with silica sand

* Please observe current versions of technical product information.
** Particularly recommended for applications with tile sizes up to 1 m2.
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Levelling of substrates

Substrate preparation
Sopro HE 449
Synthetic resin dispersion used as bonding
layer for mineral surface fillers and plasters/
renders (e.g. Sopro FS 15 550 floor-levelling
compound). For wet-on-wet application.
For modification of mortars, screeds and
slurries.
Note: For wet-on-wet application with
Sopro HE 449, the amount of bonding
emulsion applied in one operation
should be such that it does not dry out
prior to overcoating.

Sopro SG 602
Special, solvent-free, one-component
synthetic resin primer for high- and variablesuction substrates. Dilutable up to 1 : 1
with water, depending on application.
Specifically for calcium sulphate screeds
when laying large-format fully vitrified
stoneware units. Particularly suitable for
subsequent application of mineral adhesives,
surface fillers and waterproof membranes.

Sopro GD 749
Light-blue, solvent-free synthetic resin primer
for high- and variable-suction substrates. For
pretreatment of cement screeds, calcium
sulphate screeds, board subfloors, gypsum
plasterboard and gypsum fibreboard, lime/
cement render and gypsum plasterwork.
Water-thinnable when applied to highsuction substrates. Use Sopro GD 749 primer
only in concentrated form with gypsumbound substrates or where overcoated by
Sopro
flow-applied
floor-levelling
compound.*

Sopro HPS 673
Special light-grey, polymer dispersion-based,
silica sand-modified, solvent-free primer,
applied as bonding layer to impervious,
smooth and non-absorbent substrates prior
to tile laying. Particularly suitable for laying on
existing ceramic coverings. Also used as
bonding primer on timber, mastic asphalt or
magnesium oxychloride (magnesite) screeds
and existing firmly adhering adhesive residue,
lacquers/varnishes and PVC coverings.

Specialist products:
Sopro EPG 522
Solvent-free, unpigmented, two-component
liquid epoxy resin. Applied as primer to
stabilize friable mineral substrates and as
adhesion promoter on smooth substrates,
e.g. metal, mastic asphalt and existing
coatings. Used to provide seal and prevent
capillary action in cementitious substrates, to
fill cracks, to grout joints around channels
and floor drains and to produce capillarybreaking joints. May be applied as epoxy
mortar where extended with Sopro KQS 607
crystal quartz sand or Sopro QS 511 coarse
silica sand. Resistant to water, sea water,
wastewater/sewage, alkaline solutions,
diluted acids, salt solutions, mineral oils, fuels
and lubricants. Used to seal capillaries in
damp cementitious substrates to speed up
laying of parquet, PVC etc.

* Please observe current versions of technical product information.
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Sopro ESG 868
Solvent-free, two-component epoxy resin
barrier coat for substrate preparation,
particularly suitable for application to freshly
laid and/or damp screeds. May be applied
to oily concrete substrates where previously
cleaned. Excels by outstanding wetting and
adhesive properties on damp concrete/screed
substrates and reduces risk of osmotic
blistering. Provides barrier against rising
damp. Resistant to water, sea water,
wastewater/sewage, diluted acids, alkaline
solutions, mineral oils, fuels and lubricants.

Levelling of substrates

11.1

Self-levelling materials
Not uncommonly, substrates that are to receive a ceramic,
natural stone or other covering fail to exhibit the required
degree of levelness, particularly for large-format tiling.
This necessitates the application of a levelling coat prior to
tiling. The correct choice of levelling compound is governed
by the following parameters:
1. Overall coat thickness to be applied
2. Material and nature of substrate
3. Laying to falls or production of plane, horizontal
surface (self-levelling compounds may be used
where no falls are required)
Application of Sopro FS 15 550 floor-levelling compound in preparation for
installation of large-format tiles using thin-bed method.

Sopro concept for self-levelling surface fillers and screeds:

Sopro FS 5 549
Up to 5 mm

Sopro FS 15 550
2 – 150 mm for bonded
construction

Properties:
•
•
•
•

•
•
•
•
•

Note: Depending on site factors and substrate quality,
surface filler products can be reinforced through
incorporation of SoproTex® 568 floor-levelling compound
scrim.

Sopro Rapidur®
FE 678
20 – 70 mm

For floors
For indoor use
Self-levelling
Excellent workability and flow properties due to
superplasticizing admixture, coupled with outstanding
hardened mortar properties thanks to Sopro Mikrodur®
technology
Rapid-set, i.e. ready to receive covering after 2 – 3 hours
Castor chair resistant
Suitable for floor heating systems
Suitable for machine application
Low-chromate to Regulation (EC) No 1907/2006,
Annex XVII

Levelling coat thicknesses

FS 5® 549
5 mm
FS 15® 550
2 – 150 mm
Rapidur® FE 678
70 mm

Strong
substrate
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Levelling of substrates

Self-levelling materials
Abrasion-resistant floor-levelling compound (Sopro HF-S 563)
A levelling compound which combines high final strength
with abrasion resistance offers a prime solution for facility
types and occupancies requiring only a hardwearing surface
without any additional floor finish.
Sopro HF-S 563, a rapid-set, hydraulic floor-levelling
compound based on Sopro Mikrodur® technology, is suitable
for the production of industrial flooring (warehousing) or for
spaces where smooth, dense, homogeneous, non-absorbent
surfaces are required for their aesthetic/architectural effect
(e.g. in shops).

Placing of Sopro HE 449 bonding emulsion for subsequent wet-on-wet
application of Sopro HF-S 563 high-strength floor-levelling compound.

Straightforward machine application of Sopro HF-S 563 high-strength
floor-levelling compound.

Plane, level floor surface with high abrasion resistance after setting.

Coat thickness range
Sopro HF-S 563

Product recommendation

4 – 40 mm

Sopro HF-S 563
4 – 40 mm
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Self-levelling materials
Reaction resin surface coating (SoproDur® HF-L 513)
If required, Sopro HF-S 563 high-strength floor-levelling
compound may be finished with a SoproDur® HF-L 513 highstrength epoxy protective coat. The surface appearance may
be enhanced by blinding with silica sand, colour chips etc.

Wide variety of surface effects possible with SoproDur® HF-L 513.

SoproDur® HF-L 513 in refuse room, in conjunction with wall tiling.

SoproDur® HF-L 513 for straightforward treatment and improvement of
garage and basement spaces.

System composition:
Sopro HF-S 563/SoproDur® HF-L 513

Product recommendation

SoproDur® HF-L 513

Sopro HF-S 563

Str
counctur
cre al
te

SoproDur® HF-L 513
Component A

SoproDur® HF-L 513
Component B
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Self-levelling materials
Calcium sulphate-based substrates and mastic asphalt screeds
Calcium sulphate (anhydrite) screeds require a specially tailored levelling compound that exhibits similar properties to
the screed itself. This is all the more important given the often large-area application of calcium sulphate screeds for which
factors such as shrinkage or thermal expansion play an accordingly greater role. Moreover, the fact that the anhydrite
compound contains no cement eliminates any risk of ettringite formation at the contact zone between freshly applied filler
and screed surface (see Section 7.3).

Product recommendation

Pouring of Sopro AFS 561 anhydrite floor-levelling compound

Coat thickness range
Sopro AFS 561
1 – 30 mm
coat thickness

1–

30

mm

Sopro AFS 561

Calcium sulphate
(anhydrite) screed

Sopro AFS 561
1 – 30 mm

Pumpable, flow-applied, rapid-set, alpha-hemihydratebased floor-levelling compound. Used to level out calcium
sulphate screeds and to produce smooth, level, unbroken
substrates for subsequent laying of coverings such as
ceramic tiles, natural stone units, textile and elastic flooring.
• For floors
• For indoor use
• Coat thickness: 1 – 30 mm; for thicknesses upwards of
10 mm may be extended with 0 – 2 mm graded sand
• Working life: approx. 40 minutes
• Walkable: after approx. 3 hours
• Ready to receive floor covering: for coat thicknesses up
to 10 mm, after approx. 24 – 36 hours
• Suitable for floor heating systems

Floor-levelling compound specially tailored to calcium sulphate screeds to
prevent stress accumulation in floor construction.

Mastic asphalt screeds:
The suitability of cementitious surface fillers for levelling out mastic asphalt screeds is extremely limited (max. 5 mm coat
thicknesses) due to mastic asphalt's thermoplastic properties and brittle behaviour after cooling. Due to its very low
internal stress development, Sopro AFS 561 anhydrite floor-levelling compound may be readily used in up to 30 mm coat
thicknesses for evening out mastic asphalt screeds. The screed should be pretreated with Sopro HPS 673 special primer
in such cases. After the Sopro AFS 561 compound has dried, it should be sealed off with Sopro EPG 522 epoxy primer.
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Self-levelling materials
Floor levelling with and without falls (Sopro VS 582)
Sopro VS 582 self-levelling filler offers the ideal filling and levelling solution where organically contoured falls to a centrally
located drain are required over the entire floor area of a building space (e.g. a service intake room). The amount of water
added can be adjusted to achieve a thixotropic consistency that allows the filler to be moulded into the required shape while
at the same time creating a compact surface.

Product recommendation

Sopro GD 749

Sopro VS 582
3 – 70 mm for
bonded construction

Sopro VS 582

E.g. service intake room with uniform falls to floor drain.

The required application consistency of Sopro VS 582 – from
sag-resistant (for falls) to fluid (for level, horizontal surfaces)
– can be achieved by varying the quantity of water added.

Bathroom with
shower area

Fall

Flexible, self-levelling, mouldable, rapid-set, cementitious,
fibre-reinforced surface filler used to even out irregularities
in timber and mineral substrates, particularly suitable for
refurbishment/renovation contracts.
•
•
•
•
•
•
•

For floors
For indoor use
Coat thickness: 3 – 70 mm for bonded construction
Flexible, fibre-reinforced
Working life: 30 – 40 minutes
Walkable after approx. 2 – 3 hours
Ready to receive covering: after 2 – 3 hours for ceramics

Horizontal

Bathroom with different floor configurations.
Falls created with Sopro VS 582.
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Self-levelling materials
Timber substrates
Product recommendation

Sopro VS 582 self-levelling filler is used to create plane, level
surfaces on unstable and uneven timber substrates (e.g.
sagging timber floorboards).

Sopro VS 582
3 – 70 mm for bonded
construction

Flexible, self-levelling, mouldable, rapid-set,
cementitious, fibre-reinforced surface filler
used to even out irregularities in timber and
mineral substrates, particularly suitable for
refurbishment/renovation contracts.

Spreading of Sopro VS 582 fibre-reinforced self-levelling filler over timber
floorboards and air release using spiked roller.

• For floors
• For indoor use
• Coat thickness: 3 – 70 mm for bonded
construction
• Flexible, fibre-reinforced
• Working life: 30 – 40 minutes
• Walkable after approx. 2 – 3 hours
• Ready to receive covering: after 2 – 3
hours for ceramics

Thin, fibre-reinforced levelling coat on timber floorboards.

6

F

4
5

S

F

Tile

S

Screwed fixing

1

Joint sealing
Sopro DA 049 acrylic sealant

2

Priming
Sopro HPS 673 bonding primer

3

Reinforcement
SoproTex® 568 floor-levelling
compound scrim

4

Filler coat
Sopro VS 582 self-levelling filler
(minimum thickness 10 mm)

5

Sopro tile adhesive
(various adhesives can be used)

6

Grouting
Sopro DF 10 flexible designer tile grout

H

3

H

2
S

Warped, uneven, high-stress timber substrate
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Timber substrate

3

1

4

1
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Self-levelling materials
Lightweight levelling for thick-layer assemblies
Thick-layer lightweight levelling for floor areas, e.g. vaults or
vaulted floor constructions, on refurbishment projects.

1

F

2

3

S

4

5

Shallow (“Prussian”) vaulted floor construction.

1

F

1

3

S

4

5

F

Tile

S

Styrodur insulation

1

Sopro tile adhesive
(various adhesives can be
used)

2

Grouting
Sopro DF 10 flexible
designer tile grout

3

Sopro Rapidur® FE 678
self-levelling screed (floating
and on separating layer)

4

PE foil

5

SMART® lightweight
aggregate with Sopro
Rapidur® B5/B3/B1
rapid-set screed binder

Vaulted floor construction (groin or barrel vaults), e.g. old basement ceiling slabs.
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Self-levelling materials
Jointless ambiento® floor
High-strength, cementitious floor-levelling compounds are
also available in premixed colours for floors subject to
aesthetic as well as technical demands (e.g. in shops).

Sopro DFS ambiento® floor is a designer floor topping for
the production of attractively coloured, jointless, highstrength floor finishes.

Sopro DFS ambiento® floor is available in three colours:

white

silver

flannel grey
Sopro DFS ambiento® floor in a clothes shop.

Other colours are available on request, subject to a
minimum order quantity.

The floor finishes created with Sopro DFS ambiento® floor are directly usable. The product lends itself to versatile use in the
design of flooring for a wide variety of spaces.

Given that the resulting floor finishes are unique creations and vary according to project-specific conditions,
all mock-ups/sampling must be performed on the relevant site!

Application

Substrate preparation, where required, by grinding/scabbling.

Surface pretreated with Sopro EPG 522 epoxy primer.

* For technical reasons, the colours shown here may diverge from those of the fully cured material.
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11.1.1

Sopro EPG 522 epoxy primer blinded to excess with sand.

Preparation for mixing of Sopro DFS ambiento® floor.

Sopro DFS ambiento® floor spread across surface with squeegee.

Sopro DFS ambiento® floor can be spread and compacted using a
spiked roller.

Sopro ambiento® floor sets and is walkable after only a few hours.

Suitable Dr. Schnell/Dr. Schutz products can be used to protect the surface
of the Sopro DFS ambiento® floor topping.
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Thixotropic materials
Apart from producing plane, horizontal surfaces (e.g. in
dwelling spaces), levelling coats sometimes have to be laid
to falls, especially in areas exposed to water or where floor
drains are installed (e.g. on balconies or in commercial
facilities).

Product recommendation

Hence the need for mouldable, sag-resistant, thixotropic
fillers to create surface gradients or even out irregularities
in wall areas.

Sopro RAM 3 454
ready for tiling after
approx. 2 hours

Universal, sag-resistant, rapid-set,
cementitious render and surface filler
for rapid smoothing, patching and
rendering of wall and floor surfaces.
For application to mineral substrates,
e.g. concrete, aerated concrete and
masonry. Excellent workability and
mouldability. Ideal for renovation and
refurbishment. Ready for tiling after
only 2 hours. Suitable for use in damp
and wet spaces, and on balconies and
patios. The mortar's rapid strength
development allows early removal of
uneven patches in filler coat using
plasterer's lattice plane.
•	Coat thickness: 3 – 60 mm for single,
full-surface application
• For walls, floors and ceilings
• For indoor and outdoor use
• Working life: approx. 20 minutes
• Walkable: after approx. 1.5 hours
• Meets DIN EN 998-1 requirements,
strength class CS IV
• Low-chromate to Regulation (EC)
No 1907/2006, Annex XVII

Sopro RAM 3 454 renovation and levelling mortar laid to falls on
cantilevered balcony slab.

For surfaces exposed to constant and fluctuating
moisture migration, provision should be
made for the incorporation of a waterproof
membrane. This applies for both products!
Grey,
sag-resistant,
rapid-set,
cementitious surface filler applied to
walls for patching and smoothing
concrete, plasterwork and masonry.
Particularly suitable as levelling plaster/
render on wall areas with various
substrates (different types of masonry
unit, concrete etc.) due to its soft, stressaccommodating properties.

Mortar laid to falls for ramp, e.g. at garage door

Cutaway section of levelling coat to falls

30
Sopro RAM 3 454
renovation and levelling mortar
m

Concrete or 3 m
cement screed

Levelling coat laid to falls on concrete or screed.
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Sopro AMT 468
ready for tiling after
approx. 12 hours

•
•
•
•
•
•
•

For walls
For indoor and outdoor use
Trass-bearing
Coat thickness: 2 – 30 mm
Working life: approx. 45 minutes
Walkable: after approx. 6 hours
Low-chromate to Regulation (EC)
No 1907/2006, Annex XVII

Levelling of substrates
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Thixotropic materials
Product recommendation

Masonry

min. 2 – 3 mm
Sopro RAM 3 454

Sopro GD 749
max. 30 mm

m

em

r

Levelling of masonry with Sopro RAM 3 454 renovation
and levelling mortar prior to thin-bed tiling

seh

Use of Sopro RAM 3 454 renovation and levelling mortar is
recommended to minimize waiting times prior to installation
of the covering on the levelled substrate.

ar

Particularly on refurbishment contracts, it is often necessary
to even out walls or to patch hollows, chips or spalls prior
to thin-bed fixing of a new ceramic finish.

is si o n

s

Sopro RAM 3 454
ready for tiling after
approx. 2 hours

Universal, sag-resistant, rapid-set,
cementitious render and surface filler
for rapid smoothing, patching and
rendering of wall and floor surfaces.
For application to mineral substrates,
e.g. concrete, aerated concrete and
masonry. Excellent workability and
mouldability. Ideal for renovation and
refurbishment. Ready for tiling after
only 2 hours. Suitable for use in damp
and wet spaces, and on balconies and
patios. The mortar's rapid strength
development allows early removal of
uneven patches in filler coat using
plasterer's lattice plane.
•	Coat thickness: 3 – 60 mm for single,
full-surface application
• For walls, floors and ceilings
• For indoor and outdoor use
• Working life: approx. 20 minutes
• Walkable: after approx. 1.5 hours
• Meets DIN EN 998-1 requirements,
strength class CS IV
• Low-chromate to Regulation (EC)
No 1907/2006, Annex XVII

Waterproof membrane

Thin-bed tile adhesive

Tile

Levelling of masonry with Sopro RAM 3 454
renovation and levelling mortar prior to thin-bed
tiling.
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Thixotropic materials
Swimming pool construction

S
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Applications where reinforced-concrete swimming pools
need levelling, coating or modelling (children's pools)
necessitate the use of custom-developed, special-purpose,
cementitious, hydrated lime-free renders and surface fillers.

R BIN D

Sopro SBP 474 swimming pool render was specially
developed for these applications and meets the
requirements of the ZDB (Federation of the German
Construction Industry) data sheet “Swimming pool
construction". The rapid-setting properties of Sopro
SBP 474 also allow the rapid continuation of works
(i.e. with waterproofing and tiling operations).
Sopro SBP 474

Sopro SBP 474 is easily workable by hand.

The large-scale application of Sopro SBP 474 can also be carried out by
machine.

Sopro SBP 474 is easy to rule off with an aluminium straightedge.

Sopro SBP 474 allows easy modelling and moulding of pool areas using a
template.
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Thixotropic materials
Special applications

Product recommendation

Maintenance repair work is often required for surfaces
subject to high mechanical loads (e.g. heavy-goods vehicles
or fork-lift trucks). This necessitates the use of mortars with
extra-high strength and chemical resistance, e.g. for the
refurbishment of ramps.
Sopro EE 771 epoxy mortar

Sopro EE 771 epoxy mortar excels by its:
• exceptionally high final strength
• strong interlock with substrate
• chemical resistance
• straightforward application

Heavy-duty areas, e.g. ramp.

Fixing of pool edge units using Sopro EE 771 epoxy mortar.

High-strength Sopro EE 771 epoxy mortar coating to accommodate high
moving point loads.

Floor drain fixed with Sopro EE 771
5
2

F

1

D

BA

3

E

4

B

1

Waterproof membrane

2

Flexible thin-bed tile adhesive

3

Sopro EE 771 epoxy mortar

4

Tile grout, e.g. Sopro TF

5

Elastic joint sealant, e.g. Sopro Sanitary Silicone

B

Concrete

BA Floor

drain

D

Insulation

E

Screed

F

Tile

Note:
Sopro EE 771 can also be used to produce thin-layer
floating screed constructions such as those commonly
needed for barrier-free shower areas. See also Section 3.
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Sopro product systems
for sustainable construction

Schematic system composition

Low-emission floor-levelling compounds* – flow-applied

Sopro FS 5 549
floor-levelling
compound
DGNB:
Top quality level 4,
Line 8**

Sopro HF-S 563
high-strength
levelling compound
DGNB:
Top quality level 4,
Line 8**

Sopro FAS 551
fibre-reinforced
self-levelling filler
DGNB:
Top quality level 4,
Line 8**

Sopro AFS 561
anhydrite floorlevelling compound
DGNB:
Top quality level 4,
Line 8**

Low-emission floor-levelling compounds* – thixotropic

Sopro RAM 3 454
renovation and
levelling mortar
DGNB:
Top quality level 4,
Line 8**

Sopro SBP 474
swimming pool
render
DGNB:
Top quality level 4,
Line 8**

*For details of all relevant Sopro products, please consult our sustainability brochure.
**Rating under German Sustainable Building Council (DGNB) quality certification scheme,
Criterion "ENV1.2 Local Environmental Impact" (2018 version).
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Sopro FS 15 550
floor-levelling compound,
2 – 150 mm
DGNB:
Top quality level 4,
Line 8**
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Fast-track systems

12

Fundamentals
Fast-track products for when time is short

The increasing rationalization of construction programmes,
which is aimed at minimizing unproductive time on site and
ensuring that scheduled opening dates are met, imposes
ever tighter deadlines on today's applicators.
Where waiting times are dictated by the physical processes
undergone by the applied materials, it is vital – particularly
with fast-track or tightly scheduled projects – to make full
use of systems that allow efficient and reliable execution,
with minimum delay to the progress of the works.

Sopro Bauchemie GmbH's in-depth know-how and
expertise in the field of concrete and cement technology
are the outcome of intensive research. Capitalizing on its
accumulated knowledge, the company has developed a
range of products that excel by their high early strength
and short waiting times before flooring installation and use.

Such schemes may, for instance, require overnight
refurbishment with unobstructed access to the public on
the following morning, the completion of entire flooring
systems (including screed) within two to four days or the
availability of areas for the following trades after only a few
hours.
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Fast-track systems

Rapid-set screed systems
The lengthy drying times required for traditional screeds are
frequently at odds with tight construction programmes and
deadlines.

N

E N 13 8

13

13

13

N

E N 13 8

ted to
es

CT-C25-F5-A12
DI

13

**

CT-C45-F7
DI

N

E N 13 8

ted to
es

T

*

CT-C40-F6
DI

N

ted to
es

T

*

CT-C50-F6
DI

Depending on their coat thickness, standard cementitious
screeds need between four and ten weeks to achieve the
prescribed 2% CM residual moisture content.

ted to
es

T

T

Large-scale application

E N 13 8

The drying process may be accelerated through the use of
specially designed binder mixes suitable for the production
of cement screeds.

Sopro
Rapidur®
FE 678
self-levelling
screed

Ready for
tiling after
6 – 12 hours

Ready for
tiling after
24 – 48 hours

Ready for
tiling after
approx.
3 – 5 days

Ready for
tiling after
approx.
24 hours

* Mixing ratio 1 : 4 (25 kg Rapidur® B1 turbo or Rapidur® B3
: 100 kg 0 – 8 mm screed sand to DIN EN 12 620).
** Mixing ratio 1 : 5 (25 kg Rapidur® B5
: 125 kg 0 – 8 mm screed sand to DIN EN 12 620)

CT-C40-F6-A9
N

E N 13 8

ted to
es

CT-C25-F5-A12
DI

E N 13 8

DI

N

13

CT-C50-F7-A12

ted to
es

N

13

ted to
es

T

Sites subject to spatial constraints

DI

1. Extra-rapid-set binders
(e.g. Sopro Rapidur® B1 turbo/B3)
= Ready for tiling after a few hours

Sopro
Rapidur® B5
rapid-set
screed
binder

T

A wide variety of cements and admixtures are used in rapidset screed systems. A broad distinction is drawn between
two types of system:

Sopro
Rapidur® B3
rapid-set
screed
binder

13

A ceramic covering may be installed 6 to 12 hours (Sopro
Rapidur® B1 turbo), approx. 24 hours (Sopro Rapidur® FE
678), 24 to 48 hours (Sopro Rapidur® B3) or approx. 3 to
5 days (Sopro Rapidur® B5) after screed laying.

Sopro
Rapidur® B1
turbo
rapid-set
screed binder

T

Sopro Rapidur® B1 turbo/Sopro Rapidur® B3/Sopro Rapidur®
B5 rapid-set screed binders and Sopro Rapidur® FE 678
self-levelling screed (ready-to-use dry mix) can be used to
produce screeds that allow early flooring installation while
otherwise exhibiting all the properties of and delivering the
same performance as standard cement screeds.

E N 13 8

(approx. 12 – 48 hours).
2. Rapid-set binders
(e.g. Sopro Rapidur® B5)
= Ready for tiling after a few days
(approx. 3 – 5 days)
Sopro Rapidur® M1
rapid-set screed
mortar

Sopro Rapidur® M5
rapid-set screed
mortar

Sopro Rapidur®
FE 678
self-levelling screed

Ready for tiling after
approx. 4 hours

Ready for tiling after
approx. 24 hours

Ready for tiling after
approx. 24 hours

Aggregate already added, thereby significantly simplifying site logistics.

Bonded screed

398

Floating screed

Unbonded screed

Heated screed

12.1

Fast-track systems

Rapid-set screed systems

Standard screed mortars are prepared by the addition of
a specified quantity of mixing water to trigger the setting
process. The finished mix has a smooth, workable, earthmoist consistency. Use of a plasticizing admixture allows the
mixing water requirement to be reduced in advance.

Extra-rapid-set screed binders are chemically formulated
in such a way as to bind the surplus water in the system
by means of controlled crystallization (ettringite crystals),
thereby making the cement screed ready for tiling within
only a few hours.

Yet, even after addition of the plasticizer, the water
quantity in the fresh screed mortar still exceeds the amount
effectively needed for the chemical setting (hydration)
process, i.e. surplus water is still present.

C3A x 3 CaSO4 x 32 H2O

The result: long drying times for standard, traditional
cement screeds.

In addition to various additives, rapid-set screed binders
contain a blend of ultra-finely ground cements with a total
surface area many times that of standard cements. This
speeds up the binder reaction and resulting set, while also
increasing the amount of water needed for hydration of
the cement. Surplus water is essentially either bound by the
additives or evaporates within the first hours and days after
screed laying.

Comparison with times required for normal-setting screeds:
Day
1

Day
7

Day
14

Cement screed

Day
21

Day
28

Ready for tiling after 28 days

(+2–6 weeks)

Heating up as of Day 21

Calcium sulphate
(anhydrite) screed

Cement screed with
Sopro Rapidur® B1
turbo

(+ 2–6 weeks)

Ready for tiling after 12 hours (27 days saved)
Heating up as of Day 3

Cement screed with
Sopro Rapidur® B3

Ready for tiling after 48 hours (26 days saved)

Cement screed with
Sopro Rapidur® B5

Ready for tiling after 3 days (25 days saved)

Cement screed with
Sopro Rapidur® FE
678
*

Ready for tiling after 21 days
Heating up as of Day 7

Heating up* as of Day 3

Prompt use
by other trades
of freshly laid
screeds possible
after only a few
hours

Heating up* as of Day 3

Ready for tiling after 24 hours (27,5 days saved)
Heating up* after approx. 24 h

Heating up in accordance with standard: 3 days, 25°C, 4 days max. flow temperature, end
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Integral waterproofing, tile laying and grouting systems
Waterproofing, tile laying and grouting under time pressure, subject to requirement for
early walkability and resumption of operations
Top on the client's list of priorities on fast-track refurbishment schemes – alongside high-class workmanship – is the
limitation of operational disruption or closure of the facility (e.g. shop, catering kitchen, restaurant etc.) to as short a period
as possible.
The aim is, of course, to minimize downtimes due to refurbishment work and associated loss of turnover.
Coverings are frequently refurbished at weekends or overnight – subject to the requirement that flooring be loadable only
a few hours after completion.

Waterproofing:
Flexible, rapid-set, two-component, cementitious sealing slurry used to produce
rapid-crack-bridging waterproof coatings. Two-component system ensures weatherindependent drying. Maximum flexibility thanks to high-performance polymer
dispersion. Very low consumption rate due to high dry coat thickness.
• Rapid-set (approx. 2 hours per coat)
• Withstands 3 bar water pressure after only 6 hours
• Crack-bridging after only 6 hours
• Particularly recommended during cold season
Sopro TDS 823

• Working life: 30 – 40 minutes
• For walls and floors, indoors and outdoors
• Water-vapour-permeable
• For brush, roller, trowel and spray application

04

DI

E N 12 0

ted to
es

C2 EF S1
DI

C2 EF
N

Extra-rapid-set, early-highstrength, flexible, one-component,
cementitious floating-bed tile
adhesive.

T

ted to
es

N

04

T

Tile laying:

E N 12 0

• For floors, indoors and outdoors

• For floors, indoors and outdoors

• Working life: 30 – 45 minutes

• Working life:
30 – 45 minutes

• Walkable/groutable:
after approx. 2 hours

• Walkable/groutable:
after approx. 3 hours

• Fully loadable: after approx.
5 hours
Sopro VF HF 420

400

Silver-grey, rapid-set, cementitious
thin-, medium- and floating-bed tile
adhesive with high crystalline water
binding capacity.

Sopro VF 419

Fast-track systems
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Integral waterproofing, tile laying and grouting systems

Grouting:

ted to

Extra-high
abraision resistance

DI

N

Reduced water
absorption

88

CG2 WA
E N 13 8

ted to

Extra-high
abraision resistance

N

Reduced water
absorption

88

CG2 WA
DI

s
Te

Strong, flexible, rapid-set,
cementitious tile grout for
grouting all types of ceramic
and natural stone covering to
produce brilliantly coloured,
lime-film-free finish.

s
Te

E N 13 8

• For 1 – 10 mm joint widths
• Walkable: after approx. 2 hours

Sopro DF 10*

• Fully loadable: after approx.
12 hours

Sopro FL plus*

Strong, flexible, frost-resistant, rapidset, cementitious tile grout for wide
and narrow joints in wall and floor
coverings, indoors and outdoors, to
produce brilliantly coloured, limefilm-free finish. For smooth, easy
grouting of stoneware, fully vitrified
stoneware, natural and cast stone
coverings, ceramic split tiles and
clinker floor tiles.
• For 2 – 20 mm joint widths
• For walls and floors, indoors and
outdoors
• First-rate joint-filling properties
and washability (removability)

s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

High-strength, rapid-set, trassbearing, cementitious tile grout
for extra-heavy-duty applications.
High mechanical strength and
abrasion resistance through use of
Sopro Mikrodur® microcement.
• For 3 – 30 mm joint widths
• Walkable: after approx. 1.5 hours

Sopro TFb

• Fully loadable: after approx.
6 hours

* Treated article under EU Biocides Regulation.
Please observe current version of product information,
available at www.sopro.com

401

12.2

Fast-track systems

Integral waterproofing, tile laying and grouting systems

*

CT-C50-F6
13

CT-C50-F7-A12
DI

DI
N

ted to
es

13

ted to
es

T

Screed laying:

Product recommendations

T

System I
Fast-track system

N

E N 13 8

E N 13 8

Sopro Rapidur® B1 turbo, Sopro Rapidur®
M1
Ready for tiling after 12 or 4 hours
respectively

Sopro
Rapidur® M1

Sopro
Rapidur® B1 turbo

Ready for heating up after approx.
24 hours

Waterproofing:
Sopro TDS 823
Drying time: approx. 2 hours per coat

Sopro TDS 823

T

Laying/bonding:

ently
perman ure
s
y
a
d
fter 3
press
Note: A o hydrostatic
t
ction)
t
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l
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o
o
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ted to
es

DI

04

C2 EF
N

E N 12 0

Sopro VF HF 420
Walkable after approx. 2 hours

Sopro VF HF 420

Grouting:

s
Te

ted to

Sopro TFb
Fully loadable after approx. 6 hours

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

s
Te

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

88

CG2 WA
E N 13 8

Sopro DF 10
Fully loadable after approx. 12 hours

Sopro TFb
(heavy-duty areas)

Sopro DF 10
(normal-duty areas)

= 1 – 2 days
* Mixing ratio 1 : 4 (25 kg Rapidur® B1 turbo : 100 kg 0 – 8 mm screed sand to DIN EN 12 620).
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System II
Fast-track system

Product recommendations

T

Screed laying:

ted to
es

DI
N

13

CT-C25-F5-A12
E N 13 8

Sopro Rapidur® FE 678
Ready for tiling after
approx. 24 hours
Ready for heating up
after approx. 24 hours

Sopro Rapidur® FE 678

Waterproofing:
Sopro TDS 823
Drying time: approx. 2 hours per coat

ently
perman ure
s
y
a
d
fter 3
press
Note: A o hydrostatic
t
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t
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l
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o
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ing
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T

C2 EF S1
04

DI

DI
N

ted to
es

C2 EF

E N 12 0

N

Sopro VF 419
Walkable after approx. 2 hours

04

Laying/bonding:

T

Sopro TDS 823

E N 12 0

Sopro VF HF 420
Walkable after approx. 3 hours

Sopro VF 419

s
Te

Sopro TFb
Fully loadable after approx. 6 hours

ted to

Extra-high
abraision resistance

DI
N

Reduced water
absorption

E N 13 8

s
Te

ted to

Extra-high
abraision resistance

CG2 WA
DI
N

Reduced water
absorption

88

CG2 WA
88

Grouting:

Sopro VF HF 420

E N 13 8

Sopro DF 10
Fully loadable after approx. 12 hours

Sopro TFb
(heavy-duty areas)

Sopro DF 10
(normal-duty areas)

= 2 – 3 days
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System III
Fast-track system

Product recommendations

T

Screed laying:

ted to
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*

DI
N

13

CT-C40-F6
E N 13 8

Sopro Rapidur® B3
Ready for tiling
after approx.
48 hours
Ready for heating
up after approx.
48 hours

Sopro Rapidur® B3

Waterproofing:
Sopro TDS 823
Drying time:
approx. 2 hours
per coat
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Sopro TDS 823

s
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C2 FTE S1
N

E N 12 0

Sopro VF 419

ted to

E N 12 0

ted to

Extra-high
abraision resistance

Reduced water
absorption

DI
N

E N 13 8

88

Reduced water
absorption

88

CG2 WA

DI

CG2 WA
N

E N 13 8

sted to
Te
Extra-high
abraision resistance

88

DI

Reduced water
absorption

Sopro TFb
Fully loadable after
approx. 6 hours
Sopro DF 10
Fully loadable after
approx. 12 hours

CG2 WA
N

Sopro VF HF 420,
Sopro VF 419,
Sopro’s No.1
rapid-set
Walkable after
approx. 2 – 3 hours

Sopro’s No.1
rapid-set
s
Te

Extra-high
abraision resistance

04

04

N

ted to
es

DI

DI

Grouting:

C2 EF S1

E N 12 0

Sopro VF HF 420

ted to
es

DI

C2 EF
N

T

ted to
es

04

T

Laying/bonding:

E N 13 8

Sopro FL plus
Fully loadable after
approx. 12 hours
Sopro TFb
(heavy-duty areas)

Sopro DF 10
(normal-duty areas)

Sopro FL plus

= 3 – 4 days
* Mixing ratio 1 : 4 (25 kg Rapidur® B3 : 100 kg 0 – 8 mm screed sand to DIN EN 12 620).
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System IV
Fast-track system

Product recommendations

*

CT-C45-F7
13

DI

DI
N

ted to
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CT-C40-F6-A9
N

E N 13 8

13

ted to
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T

T

Screed laying:

E N 13 8

Sopro Rapidur® B5,
Sopro Rapidur® M5
Ready for tiling
after 3 days or 24
hours respectively
Ready for heating
up after approx. 3
days

Sopro Rapidur® M5

Sopro Rapidur® B5

Waterproofing:
Sopro TDS 823
Drying time:
approx. 2 hours
per coat
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Sopro VF 419

ted to

ted to

Extra-high
abraision resistance

Reduced water
absorption

Reduced water
absorption

DI

88

CG2 WA

DI

CG2 WA
N

N

E N 13 8

E N 13 8

sted to
Te
Extra-high
abraision resistance

88

DI

Reduced water
absorption

Sopro TFb
Fully loadable after
approx. 6 hours
Sopro DF 10
Fully loadable after
approx. 12 hours

CG2 WA
N

Sopro VF HF 420,
Sopro VF 419,
Sopro’s No.1
rapid-set
Walkable after
approx. 2 – 3 hours

Sopro’s No.1
rapid-set
s
Te

Extra-high
abraision resistance

E N 12 0

88

Grouting:

N

04

04

Sopro VF HF 420

C2 FTE S1

C2 EF S1
DI

DI

E N 12 0

ted to
es

DI

C2 EF
N

ted to
es

T

ted to
es

04

T

Laying/bonding:

T

Sopro TDS 823

E N 13 8

Sopro FL plus
Fully loadable after
approx. 12 hours
Sopro TFb
(heavy-duty areas)

Sopro DF 10
(normal-duty areas)

Sopro FL plus

= 6 – 7 days
* Mixing ratio 1 : 5 (25 kg Rapidur® B5 : 25 kg 0 – 8 mm screed sand to DIN EN 12 620).
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Pavements in public and private areas

Subgrade
improvement layer

Pavement

Sett incl. jointing
material
Bedding
Base
course
Roadbase
Sub-base
(e.g. frost protection
Formation
course)

Fill

Natural ground Natural subgrade

A combination of bound and unbound constructions is
frequently adopted for privately used pavement areas
(which are generally subject to low traffic loads). In such
cases, the roadbase/sub-base and bedding course are
unbound and only the paving grout is bound. This solution
is preferred by private clients as the resulting pavement is
largely maintenance-free (no regular weeding necessary),
and no sand or stones are trampled into the house. Yet,
due to the "springiness", i.e. up-and-down movement,
of unbound pavements, this construction necessitates the
use of flexibly formulated reaction resin-bound grouts (see
Section 13.2 "Reaction resin-bound paving grouts").

Pavement construction to RStO

In Germany, the design and construction of bound
roads, pathways and squares are primarily governed
by the following standards, regulations and manuals:

Applicable standards/regulations

• ZTVP – StB 06 (FGSV/German
Research Association for Highway
and Traffic Engineering)
Special technical conditions and guidelines for
construction of segmental pavements and kerbs

• DIN 18 318 (VOB/German
construction contract procedures,
Part C)
Construction works for traffic lines – unbound sett,
paver and flag pavements, kerbs

• DIN EN 1338

Concrete paving blocks

• DIN EN 1339

Concrete paving flags

• DIN EN 1342, DIN EN 1343

Natural stone flag paving, natural stone setts

• DIN EN 1344, DIN EN 1345

Clay pavers in sand bed, clay pavers in mortar bed

• DIN EN 18 503
Clay pavers

Constructed
subgrade

One of two general construction types – the bound or
the unbound pavement – is adopted depending on
the type of hard surface and its use (traffic loads,
roadsweepers etc.).. Whereas bound pavements entail
the incorporation of binders in the roadbase, bedding and
grouting materials, unbound constructions employ binderfree granular materials.

Surfacing

The use of segmental units (setts, pavers and flags) to
pave roads, paths and squares is one of the oldest forms
of construction. Today, this method is employed for both
vehicular and pedestrian areas in the public realm and hard
landscaping in private gardens.

Base

Fundamentals

Sett

Paving grout/
joint filler

Bedding course
DIN 18318
data sheet

Surfacing

Pavement

Roadbase/sub-base

ZTVT

Constructed
subgrade
(where required)

ZTVE

Natural subgrade

ZTVE

RStO

• DNV (German Natural Stone
Association) data sheet

Natural stone sett and flag pavements for vehicular
areas

• FGSV – German Research Association
for Highway and Traffic Engineering

Working paper on segmental pavements of bound
construction

• RStO 12 (FGSV)

Guidelines for standardization of vehicular pavements

• WTA (International Association for

Science and Technology of Building
Maintenance and Monuments
Preservation) data sheet
Bound pavement construction – historic pavements

• FGSV

Pervious concrete roadbase/sub-base data sheet

• ZTV-Wegebau

Special technical conditions for construction of
pathways and public squares outside vehicular areas

• Handbuch gebundene Bauweise

German-language manual on bound construction
409

13

Pavements in public and private areas

Fundamentals
With bound constructions, the setts, pavers or flags
are rigidly installed in a hydraulically setting mortar bed
(bedding mortar) on a bound roadbase. Both the bedding
course and the hydraulically bound roadbase/sub-base are
made of pervious mortars which, once set, allow adequate
drainage. The same applies to bituminous-bound porous
asphalt courses. Paving grouts, on the other hand, take the
form of an impervious mortar matrix: this is to ensure that
water, as far as possible, runs off the surface rather than
infiltrating into the pavement construction. The paving units
should be laid with adequate, uniform joint widths. Some
concrete pavers are provided with special spacer nibs to
facilitate laying with a regular joint pattern.
The joints are normally finished using a hydraulically setting,
bound paving grout. The combination of bound base and
bound grout produces an overall construction, capable of
withstanding exceptionally high loads.

Granite setts laid in pervious bedding mortar on pervious, coarseaggregate, bound roadbase.

Depending on the duty, bound constructions are able to
accommodate a limited amount of deformation.
Expansion is, however, subject to very narrow limits due to
the extremely low elongation at fracture (between 0.1 and
0.2 mm/m) of paving grouts and bedding mortars.
Cracking is inevitable given the fluctuating loads (traffic,
temperature action), heterogeneous pavement composition,
varying shrinkage behaviour and consequent internal
stresses within the construction. Yet, these in themselves
do not result in damage to the pavement, nor do they
constitute a defect.
Unbound pavements involve the laying of segmental units
in a loose chippings bed with subsequent vibration. In the
past, any joints within the pavement were filled with sand
or finely graded quality chippings. These loose jointing
fillings have, however, proved vulnerable to modern-day
suction roadsweepers and the resulting material loss allows
displacement of paving units and rutting upon exposure to
sufficiently high traffic loads. A satisfactory solution to this
problem may, under certain circumstances, be offered by
the use of reaction resin paving grouts (see Section 13.2).

Concrete pavers placed on concrete foundation to form drainage channel.

Setts laid on unbound base in sand/gravel bed.
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Fundamentals
Failures and their causes
As the situation in many towns and cities shows, rising
traffic volumes and higher loads (e.g. through heavy-goods
vehicles and buses) now pose a stiff test for traditional
unbound segmental pavings in public areas. The use of
suction roadsweepers, which pick up the loose jointing
material (sand, chippings etc.) and thereby empty the
joints, encourages water infiltration into the pavement,
causing long-term damage to the overall construction. This
may manifest itself through rutting, settlement and the
loosening, tipping or displacement of paving units. To avert
such failures, pavements subject to high traffic loads should
be bedded on a bound roadbase. Likewise, a high-strength,
hydraulically setting paving grout or reaction resin mortar
should be used for jointing.

Material sucked and rinsed out of joints by roadsweeping equipment and
rainwater.

Unbound pavement

Crushed
stone bed

Sand

Paving units displaced due to lack of jointing material in conjunction with
high traffic loads.
Load case

Rutting and displacement of unbound pavement caused by excessive
traffic loads.

Remedial stabilization of unbound pavements using
high-strength, hydraulically setting paving grouts is not
feasible. These are too brittle and cannot accommodate
the "springy" movement of the pavement, with failure
of the grouted joints as the upshot (see photo on right).
Hydraulically setting paving grouts should therefore not be
used for unbound segmental pavements!

Failure of joints due to combination of hydraulically setting, bound paving
grout with unbound base and exposure to high traffic loads.
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Fundamentals
Paving materials

Clay pavers

A wide range of segmental paving materials, including
concrete, natural stone and clay, are now used for public
and private vehicular areas. The paving units are available
in a diversity of formats, sizes and thicknesses. Recently,
there has been a trend towards large-format units with
substantial thicknesses (approx. 8 – 16 cm).

Concrete pavers

Clay pavers, normally laid in a mortar bed, have been successfully used for
vehicular pavements in some regions.

Compressive strengths for natural stone
units
Concrete units, in a bewildering variety of shapes and colours, now find
widespread use in segmental paving. Their manufacture is subject to the
standardized provisions of DIN EN 1338 and DIN EN 1339.

Stone groups

Compressive strength
to DIN 52 105 (N/mm2)

A. Igneous rock

Natural stone units
As historical evidence shows, natural stone setts boast
the longest tradition among segmental paving materials.
Weather-resistant stone should be specified for sett
pavements. The advice of a natural stone consultant should
be sought on such projects.

1. Granite, syenite
2. Diorite, gabbro
3. Quartz porphyry,
keratophyre,
porphyrite,
andesite
4. Basalt, melaphyre
Basaltic lava
5. Diabase

160 – 240
170 – 300
180 – 300

250 – 400
280 – 150
180 – 250

B. Sedimentary rock
6. Siliceous rock
a) Vein quartz, quartzite,
greywacke
b) Quartzitic sandstones
c) Other quartz sandstones
7. Limestones
a) Compact (solid) limestones
and dolomites (including marbles)
b) Other limestones including
limestone conglomerates
c) Travertine
Heavy-duty stone setts for heavily trafficked road section.

280 – 180

C. Metamorphic rock
8. Gneisses, granulite
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120 – 300

160 – 280
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Load-dependent pavement composition to RStO

Bound bedding course (pervious)

Composition:
• 8 – 16 cm
• 3 –   5 cm
• 12 – 20 cm
		

Natural stone setts/concrete pavers
Bedding mortar
Bound roadbase (pervious)
Frost protection course

Bound roadbase

Unbound sub-base
= frost protection course

Specification to RStO

Although the present version of the RStO (Guidelines
for standardization of vehicular pavements) is still
geared to unbound construction, it can also serve as
a basis for designing bound-construction pavements.
Unbound constructions exhibit a certain flexibility or even
"springiness". As this is lacking in bound pavements,
these should be designed a few centimetres thicker.

System solutions depending on duty
1

Bound grouting material

•
•
•
•

Courtyards and driveways
Garden and parkland paths
Car park surfaces
Pedestrian precincts with light-duty delivery traffic

•
•
•
•

For car, bus and heavy-goods vehicle traffic
Turning areas
Roads
Roundabouts and traffic islands

8 – 10 cm (pervious) bedding mortar
Unbound roadbase
(compact gravel/crushed stone)
Light to medium duty.

2

Bound grouting material

3 – 5 cm (pervious) bedding mortar

12 – 16 cm bound roadbase

Medium-heavy to heavy duty.
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Drainage channels
Regardless of pavement type (i.e. for bituminous, concrete
and segmental pavements), roads and other hard-landscaped
areas require channels (formed with concrete or stone units)
to carry rainwater run-off to drainage gullies.
From a technical viewpoint, channels take the form of
slender, in some cases even filigree, linear constructions.
The narrower they are, the more vulnerable they become to
shear movement and surface loads.
To maximize durability, drainage channels require a stable
base (including, where necessary, a reinforced, in-situ
concrete foundation), wet-on-wet laying of the paving units
with appropriate bonding layers, and the complete filling of
joints between the units with a suitable paving grout (Sopro
BSF 611, Sopro PFM).
Nowadays, concrete specials are often used to form drainage channels in
vehicular pavements.

Drainage channel composition

Concreted drainage channel foundation in road.

1

Natural stone setts laid in coursed, broken bond pattern on strip
foundation.
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2

4

3

5

1

Base layer

2

Concrete foundation

3

Bonding layer (Sopro HS 448 bonding slurry with
trass)

4

Bedding mortar (Sopro DM 610 drainage mortar)

5

Bound grouting material (Sopro PFM high-strength
paving grout or Sopro BSF 611 paving grout for
concrete units)
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Pavement surfacing
Segmental units, i.e. setts, pavers and flags, are used for
large-area pavements in a wide variety of public areas.
These include roads, streets, marketplaces, pedestrian
precincts and special traffic-related structures (e.g. bus stops
and roundabouts).
Where required by the projected loads, bound constructions
may be needed in such areas. Here, particular attention
should be paid to the design of adequately sized roadbases/
sub-bases and the wet-on-wet laying of units with applied
bonding layer in the bedding mortar.
Alongside the standard paving unit formats, increasingly
large flags (e.g. 60 x 120 x 14 cm) are now specified for
public squares. The use of a bound construction is essential
in such cases given that the leverage action under load
conditions may cause vertical displacement of the flags and
create trip hazards.

Stone pavement in road area.

Large-format concrete units are nowadays used as an alternative to stone
flags in public squares.

Natural stone flags laid using bound-construction
method.

For large flags, in particular, application of
bonding layer and wet-on-wet laying in bedding
mortar is essential for durable performance.

Natural stone flag laid in suitably thick mortar
bed.
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Fundamentals
Special features of bound pavements
Even where pavements are of bound construction and are deemed impervious*, a certain amount of moisture will still
infiltrate into the structure. This is attributable both to the open-pored texture of the units and possible hairline cracks in
the pavement.
Such cracks may form sporadically as a result of temperature action or even shrinkage in the base construction. Hairline
cracking does not, however, constitute a defect, nor does it impair the durability of the pavement.
Given the inevitable infiltration of moisture into the structure, the guiding principle should be to increase the water
permeability of the pavement construction from the top downwards. In other words, the roadbase/sub-base and bedding
course should be constructed using a single-sized aggregate concrete/mortar (Sopro DM 610 drainage mortar). This does
not store the water, but allows it to percolate easily, thereby creating a self-draining pavement that is durably frost-resistant.

80 – 90 %

Drainage channel

≈ 10 - 20 %
Pavement cross-section illustrating principle of increasing water permeability from top downwards.
* Note: Drainage channels and gullies are needed to accommodate the surface run-off from bound-construction pavements!

Joint width and depth

5 – 30 mm
joint width

Joint depth approx.
paving unit thickness,
min. 2/3 unit thickness

To ensure the long-term strength and performance of the pavement, provision should be
made for adequate joint widths and depths (2/3 of paving unit thickness).
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Minimum joint width should be observed to ensure that
joints are properly filled with bound paving grout.
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Pavement composition
Unbound roadbase (frost protection course)

Bound roadbase (concrete or asphalt)

Gravel/crushed stone course compacted for light to medium duty.

Bound (concrete) roadbase compacted for medium-heavy to heavy duty.

Bedding course

Preparation of pervious bedding mortar using mechanical stirrer or forcedaction mixer.

Sopro DM 610
Trass cement-bound premixed dry
mortar for outdoor laying of natural
stone units and other types of flag,
paver and tile. The specially graded
material produces a highly pervious
mortar bed virtually free from
capillary suction. This provides reliable
protection against water-induced
damage, e.g. efflorescence and
microstructural failure through frost
action, on pavements, patios, steps/
stairways, landings and other outdoor
surfaces. Coverings are generally laid
wet on wet using Sopro HSF 748
flexible bonding slurry with trass.

Preparation of bedding mortar course:
4 – 5 cm for laying on bound roadbase;
8 – 10 cm for laying on gravel/crushed stone course
for light to medium duty

417
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Fundamentals
Pavement composition
Bonding layer

Sopro HSF 748 flexible
bonding slurry with trass
Application of bonding layer (Sopro HSF 748) by trowelling onto rear face
of paving unit.

Application of bonding layer by dipping paving unit into Sopro HSF 748.

Wet-on-wet laying of paving unit pretreated with bonding material in
prepared Sopro DM 610 drainage mortar bed.

Paving unit properly aligned using stringline, then firmly tapped into place
with hammer.

Use of Sopro HSF 748 ensures strong bond between bedding mortar
(Sopro DM 610) and paving unit.
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Cementitious paving grouts
Special features of bound pavements (movement joints)
The thermal expansion and internal stresses acting within monolithic pavement constructions necessitate the incorporation
of movement joints.

Natural stone setts
6–

Concrete pavers

ma

x. 5

8m

m

The provision of movement joints in pavements and
drainage channels constructed from concrete/clay pavers
or natural stone setts is governed by the FGSV (German
Research Association for Highway and Traffic Engineering)
"Data sheet for segmental pavements". Depending
on the paving material, movement joints are required at
between 5 and 8 m centres.
A maximum spacing of 5 m should be adopted for
concrete pavers – particularly with linear constructions – to
accommodate, alongside thermal movement, the shrinkage
typical of concrete.
Natural stone sett pavements may be laid with movement
joints at up to max. 8 m centres.
Movement joints can be incorporated by installing elastic
materials in the joint prior to grouting or by making cuts
in the freshly placed grout. Solutions with a proven track
record include rubber expansion discs for drainage channels
and the later cutting of movement joints for road surfaces.

The provision of movement joints is particularly important for linear
constructions (e.g. roads, channels etc.).

419

13.1

Pavements in public and private areas

Cementitious paving grouts
Special features of bound pavements (movement joints)
Installation of elastic materials
min. 1 cm

Movement joint design incorporating elastic material (rubber expansion
disc), e.g. for drainage channel. Due to thermal stress-induced contraction
of expansion disc, this should be installed 1 cm below pavement surface.

Rubber unit incorporated in concrete block pavement to accommodate
movement.

Movement joints should not be grouted over as this will render them
useless.

Grouted movement joint, preventing stress transmission and potentially
causing damage to entire pavement.

Cracking and spalling caused by covering over of movement joints.

Spalling of paving units.
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Cementitious paving grouts
Special features of bound pavements (movement joints)
Cutting of movement joints after pavement laying
One proven solution for segmental pavements subject to
high loads, e.g. on roads, involves the cutting of movement
joints in the finished surface. The abutting faces left in
the joints by the cutting process prevent the paving units
from tipping under shear loads caused by braking and
accelerating vehicles.

Joints can be cut to required width by choosing suitably sized cutting discs.

Cutting of movement joint in road surface several days after laying and
grouting.

Movement joint formed in road surface using angle grinder.

Cut filled with Sopro PUD 682 polyurethane sealant or Sopro TDS 823 twocomponent turbo sealing slurry.
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Cementitious paving grouts
Specification of paving grout
The aforementioned differences between the properties of natural stone and concrete units – notably in terms of compressive
strength and coefficient of expansion – necessitate the use of different grouts for the two pavement types. Most importantly,
the final strength of the grout should always be significantly below that of the installed paving units. Failure to ensure this
will result in damage to the pavement in the form of cracked units or surface deformation.

Natural stone units
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Sopro PFM, 5 – 30 mm
High-strength, hydraulically setting grout for
finishing joints in heavy-duty natural stone
pavements.

Trass
or
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Sopro PFM paving grout – tailored to strengths of natural stone units.

Concrete pavers
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Sopro BSF 611 paving grout, through its strength and other properties, is
geared to particular features of concrete pavers.
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Sopro BSF 611, 5 – 30 mm
Rapid-set, trass-bearing, cementitious paving
grout, particularly suitable for grouting joints in
concrete segmental pavements in gardens/
landscaped areas and in medium- to heavy-duty
vehicular pavements, including areas exposed to
frost and dew.
Specially tailored to properties of concrete pavers
(e.g. in respect of strength and temperature
behaviour). Suitable for linear structures, e.g.
roads and drainage channels, for roundabouts
and for hard landscaped areas, e.g. marketplaces.
Contains Rhenish trass.
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Cementitious paving grouts
Application
Natural stone setts (road surface)

Natural stone setts with varying joint widths –
this poses no problems where Sopro PFM 575
high-strength paving grout is used.

Preparation of paving grout using stirrer.

Straightforward filling of joints due to excellent
flow properties of paving grout.

Large-scale cleaning using special equipment.

Cleaning with spray lance.

Small-scale cleaning using sponge float.
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Sopro PFM, 5 – 30 mm
High-strength, rapid-set, trass-bearing, cementitious paving
grout for medium- to heavy-duty natural stone and concrete
block pavements, meeting CG2 WA requirements to
DIN EN 13888. Low-chromate to Regulation (EC) No
1907/2006, Annex XVII.
• For 5 – 30 mm joint widths
• Compressive strengths ≥ 68 N/mm2
• Resistant to suction sweeper loads
• High-strength microstructure
• High abrasion resistance
• Reduces efflorescence
• Early walkability and loadability
• Resistant to frost and de-icing salts
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Cementitious paving grouts
Application
Concrete pavers

40 x 40 cm concrete flags laid in thick bed on
roadbase.

Even large-format concrete units can be used for
bound pavements and grouted with a
cementitious material.

Thorough pre-wetting of concrete segmental
pavement.

Sopro BSF 611 paving grout for concrete units
can be prepared within a matter of seconds.

By virtue of its workable consistency, Sopro BSF
611 allows smooth application and grouting of
joints.

Addition of pigments allows preparation of
grout in a variety of colours

By adding pigments to Sopro BSF 611 on site,
grout colour can be made to match concrete
pavers.

Straightforward cleaning of surface by sponge
roller machine.

Cleaning of surface with spray lance after initial
set of paving grout.
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Cementitious paving grouts
Application
Concrete pavers
Note:
On account of their strength and geometry (chamfer), concrete pavers must not be grouted flush with the pavement
surface. Otherwise, thermal stresses due to temperature fluctuation may lead to spalling and damage to the pavers.

Exposed chamfer at joints, with grout colour
matching concrete pavers through addition of
pigment.

Wrong

Properly grouted concrete pavers with exposed
chamfer.

Right

Failure

Note: Concrete pavers must not be flush-jointed,
i.e. grout should be washed out down to bottom
of chamfer to prevent later spalling.
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or

Spalling at top edge of paver due to flush
jointing.

Grout washed out down to bottom of chamfer.

ted to
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abraision resistance

N

Proper grouting also ensures durable joints
between large-format units.
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Sopro BSF 611, 5 – 30 mm
Rapid-set, trass-bearing, cementitious paving grout, particularly
suitable for grouting joints in concrete segmental pavements
in road, garden and landscaped areas and in medium- to
heavy-duty vehicular pavements. Specially tailored to properties
of concrete pavers (e.g. in respect of strength and temperature
behaviour). Suitable for linear structures, e.g. roads and
drainage channels, for roundabouts and for hard landscaped
areas, e.g. marketplaces.
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Reaction resin-bound paving grouts
Pervious segmental paving
Sopro EPF is recommended as a bound grouting material
for pervious segmental pavements. Bound materials are
frequently preferred for privately used pavement areas (low
maintenance).

P

3

The use of single-size silica sand aggregate ensures that
the grout is water-permeable after setting. Subject to a
minimum joint-to-pavement ratio, the construction can thus
be deemed pervious.

Product recommendation
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The combination of Sopro EPF two-component epoxy
paving grout with Sopro DM 610, laid on a suitable
roadbase material, produces an integral, pervious, bound
pavement system that is also capable of withstanding high
loads.

Cross-section through pervious segmental pavement.

pa

This, combined with the pervious materials used for bedding
course and roadbase, ensures the free drainage of rainwater
from the pavement surface down to the subgrade. As
described earlier in this section under "Fundamentals", the
specification of bedding material and roadbase depends
upon the traffic loads.

ies a nd
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draining
capacity

Sopro EPF two-component
epoxy paving grout
for higher live loads (vehicles)
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1

3

P

2

B

Sopro Solitär® F20
pervious grout
for low to medium live loads

Segmental paving on Sopro DM 610
drainage mortar, grouted with Sopro EPF
1

Sopro DM 610 drainage mortar

2

Sopro HSF 748 flexible bonding slurry with trass

3

Sopro EPF two-component epoxy paving grout/
Sopro Solitär® F20 pervious grout

B

Pervious concrete or crushed stone bed (roadbase)

P

Paving unit
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Sopro DM 610 drainage mortar
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Reaction resin-bound paving grouts
Bound grouts with unbound constructions
Most segmental pavements are of unbound construction. Yet, there is a growing demand among both public- and privatesector clients for bound grouting materials that produce compact, solid joints. The resanding of joints or replacement of
displaced pavers, for example, is placing an increasing financial burden on municipal budgets. The problem is compounded
by complaints of paved areas with deep, wide joints being difficult to walk over or negotiate with prams, wheelchairs and
walking aids.
Given that unbound sett, block and flag pavements are constantly subject to movement, cementitious paving grouts can be
ruled out as a long-term solution! The elongation at fracture of cementitious systems is too low to accommodate the loads
imposed by traffic or thermal movement. These loads would lead to severe cracking followed by dislodgement of the grout.

1

Filling depth 1/3 o
f
paving unit thickness,
though min. 4 – 5 mm

2

1

Bound paving grout (Sopro
HFE epoxy paving grout)

2

Sand/chippings bed

Sopro HFE epoxy paving grout
Easily
workable,
wateremulsifiable, resin-bound grout
for filling top few centimetres of
joints.

Reaction resin-bound paving grouts
Reaction resin-bound paving grouts, which offer greater elasticity than cementitious products, represent one possible
solution. Their use necessitates careful preparation of the surface to be grouted. The grouted joints should be min. 4–5
cm deep and at least 6–8 mm wide. The joint faces should be clean and free from clayey material and vegetation residue
Water-emulsifiable, two-component systems (Sopro HFE epoxy paving grout) are particularly suitable as they can be
slurry-applied and achieve a good to very good level of compactness with relatively little effort. Given its water compatibility,
the grout can also be applied in slightly inferior weather conditions. Depending on the product type, the joints are compacted
by metal jointer, tamping or machine. The resulting surface is relatively impervious, permitting little to no drainage. The
specific product guidelines must be observed.

Note:
There is a growing demand for bound paving grouts to be used on inner-city paving schemes. These segmental
pavements are often of unbound construction and are usually trafficked by cars and delivery vehicles. Where the
settlement of such pavements has ceased, with no signs of deformation (rutting), grouting with a resin-bound product
is certainly feasible. Feedback from numerous projects that have adopted this solution suggests that the relevant
pavements perform well in practice. Trial application on a sample surface may prove useful in reaching a decision.
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Reaction resin-bound paving grouts
Application
Bound grouts with unbound constructions

The first step in replacing unbound pavement joints with bound grouting
material is to clean the joints.

An air compressor and special joint clearing device (Fugenhexe) allow
existing jointing material to be blown out of the joints with little effort.

Joints are then filled with resin-bound paving grout (Sopro HFE).

Mechanical application ensures particularly high grout compaction.

After grouting, pavement has compact, flush joints with low maintenance
requirement and is comfortable to walk over.

Even wide joints, when finished with Sopro HFE epoxy paving grout, will
offer lasting visual appeal.
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Reaction resin-bound paving grouts
Laying and grouting of pervious
segmental pavements
Base
• Bound roadbase (pervious) ➥ high traffic loads
• Compacted gravel/crushed stone bed ➥ low to medium traffic loads

Bedding mortar

Sopro DM 610

Sopro HSF 748

Grouting

Sopro Solitär® F20
For low to medium
traffic loads

Sopro EPF
For low to medium traffic loads
on gravel and crushed stone bed
and bound roadbases

Sopro HFE
May be used for high traffic loads on bound roadbase, though
without drainage capability. Also suitable for filling joints in
pavements of unbound construction, subject to examination of
project-specific situation.
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Reaction resin-bound paving grouts
Application
Sopro EPF two-component epoxy paving grout for pervious segmental pavements

Pre-wetting of cleaned pavement to be grouted.

Curing agent added to sand/resin mix.

Mixing of Sopro EPF with addition of water.

Workable Sopro EPF.

Joints filled with grout.

Cleaning of grouted pavement.

Sopro EPF
Water-emulsifiable, two-component, solventfree epoxy resin grout for natural stone,
concrete and clay paving units in areas subject
to light to medium duty.
• For joint widths upwards of 5 mm
• Pervious
• Resistant to suction sweeper loads
• Straightforward application
• May be slurry-applied
• Resistant to frost and de-icing salts
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Thick, large-format ceramics for outdoors
An expanding range of thick, large-format ceramic units is now available for the design of outdoor pavements. The newgeneration ceramic paving flags are available in practically any size and with a near-limitless variety of finishes.
The key feature of these flags is their thickness, which
ranges between 2 and 3 cm. Various installation options are
possible, depending on the envisaged use of the area – the
projected live loads being the decisive factor.
Rigid installation on a concrete ground slab or suitably thick
pervious mortar bed has, of course, established itself as the
best solution. Unfortunately, this is not always feasible or
proves to be too elaborate. A partially bound assembly may,
however, be possible in such cases.
Complete loose laying of the units is not recommended.
One of the reasons is that, despite their 2 cm thickness,
the flags are prone to "rocking" and vertical displacement
when loaded at the edges due to leverage action and
inadequate interlock between the flags at their joint faces.
This may lead to the formation of "steps", i.e. trip hazards.

New-generation ceramic flags in various formats for patios and terraces.

The above-mentioned bound or partially bound constructions
are a useful option for laying flags or tiles, particularly on
patios and terraces with the associated live loads. Clients
are thus provided with a continuous patio surface that is
easy to maintain and remains perfectly level throughout its
service life.

Ceramic flags on gravel bed subject to non-uniform loads, with unwanted "rocking" and vertical displacement.
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Partially bound construction on patios
A partially bound construction may be adopted as long as
it is clearly specified that the patio will only be subject to
pedestrian traffic.
To ensure the proper performance of this solution, certain
parameters need to be considered.
Composition:
• Properly compacted and suitably sized frost protection
course.
Sopro Solitär® F20

• Chippings bed – crushed, angular aggregate, compacted.
• Perimeter edging to area (lawn kerbing etc.).
• Units laid with tile adhesive combed onto rear face
(Sopro's No.1 flexible tile adhesive etc.) to achieve
interlock between units and chippings.
• Joints filled with Sopro Solitär® F20 using water hose to
wash in grout.
• Once Sopro Solitär® F20 has cured, it will remain pervious.

Tile adhesive (Sopro's No.1 –
interlocking bonding layer)

Sopro Solitär® F20 with
high degree of joint filling
and compaction

Frost protection course
(compacted)

Adhesive (e.g. Sopro's No.1 flexible tile adhesive)
applied to rear face of units.
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Flag/tile

Chippings bed (crushed
aggregate), 4 – 5 cm thick

Embedded chippings on rear face are clearly
visible.

Embedment of chippings in adhesive.
This provides units with rough,
interlocking rear face that is no longer
prone to displacement.

Straightforward grouting with Sopro Solitär® F20
using water hose and rubber squeegee.
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Thick, large-format ceramics for outdoors
Installation of bound-construction patio with 2 cm ceramic flags

Placement of unbound frost protection course.

Compaction of unbound base and frost protection course.

Preparation of pervious bedding mortar using screed pump.

Compaction and striking off of pervious mortar bed at required level.

Sopro MEG 665 megaFlex S2 highly flexible tile adhesive combed onto rear
face of flag for laying by buttering method.

Installed flag paving, ready for finishing with Sopro FL plus flexible tile
grout.

433

13.3

Pavements in public and private areas

Cold-applied asphalt for small areas and repairs
Roads and other vehicular pavements are constantly exposed
to weather action in conjunction with often high traffic
loads. This inevitably leads to regular instances of damage
that may permanently affect or disrupt traffic flows.
Such damage often amounts to no more than minor defects
(potholes) in the road surface that can be promptly repaired
by road and municipal works units. Given the need to
reopen roads and other paved areas as soon as possible, the
adopted solutions must allow rapid application and early
trafficking after a minimum period of interruption.

Cold-applied asphalt for filling damaged areas in segmental paving.

In addition to the repair of road damage, bituminous
materials are also commonly required for diverse small-scale
applications. With only small quantities of material needed,
the use of hot-mix asphalt is hardly viable if only on account
of the disproportionate logistical effort this would involve.
Sopro KA 655 cold-applied asphalt offers the ideal solution
for the efficient handling of minor repairs and small areas,
even at cold temperatures.

Typical road damage after a long winter or heavy traffic loads.

Sopro KA 655
cold-applied asphalt
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Cold-applied asphalt for small areas and repairs

Construction of access ramp.

Sopro KA 655 is cold-applied ...

... and spread across the area to slightly above required level.

Area is dampened with water prior to compaction.

Sopro KA 655 is then compacted by plate compactor.

Finished area is walkable immediately after compaction.
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Fundamentals

Reliable protection of the building fabric against water and
moisture infiltration not only helps to preserve the structure,
but also constitutes a statutory requirement enshrined in
the German federal state building regulations.
The materials typically used in basement construction
(masonry and foundations), e.g. cellular concrete blocks,
calcium-silicate units, concrete etc., are, of course, primarily
geared to structural demands and seldom provide a
waterproof barrier.
Hence the need to protect basement structures against
moisture ingress from the exterior by means of waterproof
membranes.
Over the past three decades, waterproof bituminous
thick coating systems have established themselves as an
alternative to the traditional bitumen sheet membranes.
The associated works are governed by the "Guidelines for
the design and installation of waterproof membranes
for buried elements using polymer-modified
bituminous thick coatings" issued by Deutsche Bauchemie
e.V. (German Construction Chemicals Manufacturers'
Association) and by DIN 18195 (December 2011 version).
The key factor determining the loads acting on the
membrane is the water permeability of the soil. This is
measured in terms of the speed with which water drains
through the ground. A coefficient of permeability (k)
exceeding 10 – 4 indicates that seepage water flows through
the soil at a speed of at least 0.1 mm per second. Values
below this figure imply that the soil is of relatively low
permeability. In such cases, accumulating water may exert
pressure on the waterproof membrane.

Application of bituminous thick coating (PMBC) to external basement wall.

Report sheet available upon request
For details, ring: +49 611 1707-170

The Sopro KD/KSP basement waterproofing system
may be used for the water action classes described below
and meets all technical requirements specified for these
applications.
German standard DIN 18 533 "Waterproofing of elements
in contact with soil" distinguishes between various water
action classes, which are explained in the following.

439

14

DIN 18 533 – Waterproofing of elements in contact with soil

Fundamentals

The previous waterproofing standard, DIN 18 195, has now been revised and divided up into individual standards covering
the various areas of application.
The new series of standards took effect in July 2017.
The changes relating to elements in contact with soil are described in the following.

DIN 18531

DIN 18532
DIN 18534

DIN 18535

DIN 18533

DIN 18 533 "Waterproofing of elements in contact with soil" covers:
•
•
•
•
•

Ground moisture and water without hydrostatic pressure
External water pressure
Water without hydrostatic pressure acting on buried suspended slabs
Splash water and ground moisture acting on plinths
Capillary water in and below buried walls

It describes waterproofing works using materials in sheet form and liquid-applied
materials, and thus comprises three parts:
Part 1 Requirements and principles for design and execution
Part 2 Waterproofing with waterproofing materials in sheet form
Part 3 Waterproofing with liquid-applied waterproofing materials
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DIN 18 533 Parts 1 to 3

One new feature relates to terminology: in describing exposure to water, the term "load case" has been replaced by
so-called "water action".

Water action classes
1.

W1-E

2.

W1.1-E

Ground moisture acting on buried walls and ground slabs on/in high-permeability soil
k > 10-4 m/s

3.

W1.2-E

Ground moisture and water without hydrostatic pressure acting on buried walls and ground slabs on/
in low-permeability soil (k ≤ 10-4 m/s) with drainage to DIN 4095

4.

W2-E

5.

W2.1-E

Moderate water pressure action, with up to 3 m immersion depth of waterproofed elements

6.

W2.2-E

High water pressure action, with over 3 m immersion depth

7.

W3-E

Water without hydrostatic pressure acting on buried suspended slabs (up to 10 cm high water
accumulation on membrane)

8.

W4-E

Splash water and ground moisture acting on wall plinth, and capillary water in and under walls
(without accumulation; wall plinth area is deemed to extend from 20 cm below ground level to 30 cm
above ground level)

Ground moisture and water without hydrostatic pressure

Water pressure (acting on buried walls, ground slabs and suspended slabs)
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Design water level (DIN 18 533-1)
Water can act on waterproofed surfaces with varying intensity in liquid form and as ground moisture.
The ground-side water action on the membrane depends on the location of the structure and prevailing conditions.
The design water level needs to be determined
at the relevant site.
This will depend on:
1. the natural, weather-dependent fluctuations
in groundwater level, i.e. the design groundwater level (DGL)
or
2. the design high-water level (DHL)

GL

For design purposes, the higher of the two values
applies.
"If not specifically established for the particular
project, the design groundwater level shall be
taken to be the ground level or, in case of local
flooding risks, the maximum assumed design
high-water level."

DGL / DHL

GL = Ground level DGL = Design groundwater level DHL = Design high-water level

Class W1-E

Ground moisture/water without hydrostatic pressure

W1.1-E

Ground moisture acting on ground slabs

Situation I

GL
50 cm

DGL / DHL

GL = Ground level
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DGL = Design groundwater level

DHL = Design high-water level
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W1.1-E

High-permeability soil (k > 10-4 m/s)

Situation II

”Without drainage“

GL

High water permeability

50 cm
DGL / DHL
GL = Ground level

W1.2-E

DGL = Design groundwater level

DHL = Design high-water level

Low-permeability soil (k < 10-4 m/s)

”With drainage“

GL

Low water permeability

Drain

50 cm

DGL / DHL
GL = Ground level

DGL = Design groundwater level

DHL = Design high-water level
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Class W2-E
W2.1-E

Water pressure
Water with moderate hydrostatic pressure, up to 3 m immersion depth
a Due to water accumulation

”Without drainage“

Situation I

GL

k ≤ 10-4 m/s
≤ 3m

DGL / DHL
GL = Ground level

W2.1-E

DGL = Design groundwater level

DHL = Design high-water level

Water with moderate hydrostatic pressure, up to 3 m immersion depth
a ≤ 3 m immersion depth in groundwater

Situation II

GL

DGL / DHL
Any

GL = Ground level
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DGL = Design groundwater level

≤ 3m

DHL = Design high-water level
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W2.1-E

Water with moderate hydrostatic pressure, up to 3 m immersion depth
a ≤ 3 m immersion depth in high water (DHL)

Situation III

DGL / DHL
≤ 3m
GL

GL = Ground level

W2.2-E

DGL = Design groundwater level

DHL = Design high-water level

High water pressure action, over 3 m immersion depth
a Without drainage
a Water accumulation exceeding 3 m
a Low-permeability soil

Situation I

GL
Low water
permeability
≥ 3m

DGL / DHL
GL = Ground level

DGL = Design groundwater level

DHL = Design high-water level
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W2.2-E

High water pressure action, over 3 m immersion depth
a Groundwater/high water over 3 m
a At highest level, membrane is exposed to over 3 m hydrostatic pressure

Situation II

GL

DGL / DHL
Any

GL = Ground level

W3-E

DGL = Design groundwater level

≥ 3m

DHL = Design high-water level

Water without hydrostatic pressure acting on buried suspended slabs
a Precipitation water seepage
a Drainage without water accumulation (falls, drain)
a Water accumulation must not exceed height of 10 cm

GL

≥ 30 cm

DGL / DHL

GL = Ground level

446

DGL = Design groundwater level

DHL = Design high-water level
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W4-E

Splash water and ground moisture acting on wall plinth, and capillary water in and under walls
a At wall plinth, water exposure is generally deemed to extend from 20 cm below ground level to
30 cm above ground level, unless other water action classes apply.

30
20

30
20

GL

> 50 cm
DGL / DHL
GL = Ground level

DGL = Design groundwater level

DHL = Design high-water level

Precipitation water penetrating into cavity of cavity wall

Splash water

GL

30 cm
20 cm

Rising capillary water
GL = Ground level
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Allocation of waterproofing solutions (materials)
In addition to the water action class, the selection of a suitable waterproofing solution (material) is also dictated by the
possible cracks in the substrate to be waterproofed and the subsequent use of the relevant space.

Cracks – crack classes
Cracks in substrates cannot be entirely prevented. Crucial for the assessment, however, are the potential changes in the
width of existing cracks and the possibility of new cracks.
The applied membrane must be able to accommodate the projected changes in crack width without failure.

Crack classification
R 1-E (low)

≤ 0.2 mm

New crack formation/change in crack width

R 2-E (moderate)

≤ 0.5 mm

New crack formation/change in crack width

R 3-E (high)

≤ 1.0 mm

New crack formation/change in crack width
and offset between crack faces ≤ 0.5 mm

R 4-E (very high)

≤ 5.0 mm

New crack formation/change in crack width
and offset between crack faces ≤ 2.0 mm

Crack formation in wall for waterproofing.
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Space use classes
Space use classes define the requirements placed on waterproofing materials relative to the protected area, in terms of the
dryness of the indoor air and reliability of the membrane.
RN 1 – E (low requirement)

Low requirement in terms of dryness of indoor air
(basement car parks, warehouses etc.)

RN 2 – E (average requirement)

Normal requirement in terms of dryness of indoor air
(habitable spaces, storerooms)

RN 3 – E (high requirement)

High requirement in terms of dryness of indoor air
(spaces housing computers/IT equipment)

RN 1

Application

Buried wall + plinth

Buried ground slab

RN 2

RN 3

Space use class

Water action class

Crack
class

Waterproofing
material

Sopro product

RN 1-E to RN 3-E

W1.2-E and W4-E

R 1-E to
R 3-E

PMBC*

Sopro KSP 652

RN 1-E to RN 2-E

W1.2-E and W4-E

R 1-E

Crack-bridging
MSS

Sopro ZR 618

RN 1-E to RN 3-E

W2.1-E

R 1-E to
R 3-E

PMBC*

Sopro KSP 652

RN 1-E to RN 3-E

W1.1-E

R 1-E to
R 3-E

PMBC

Sopro KSP 652

RN 1-E to RN 2-E

W1.1-E

R 1-E

Crack-bridging
MSS

Sopro ZR 618

RN 1-E to RN 3-E

W2.1-E

R 1-E to
R 3-E

PMBC*

Sopro KSP 652

R 1-E to
R 4-E

Cold-applied,
self-adhesive
bitumen sheet
with HDPE
carrier

SoproThene®
878

R 1-E to
R 3-E

PMBC*

W1.1-E
RN 1-E to RN 3-E
W1.2-E
Buried
suspended slab

RN 1-E to RN 3-E

PMBC = polymer-modified bituminous thick coating

W3-E

MDS = crack-bridging mineral sealing slurry

SoproThene®
878

* with scrim reinforcement
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External basement wall membrane construction

MW
6
5

7

8

4

9
2
3
6
U
1

1
2
3
4

5
6

Sopro ZR 618 reactive waterproof membrane or
Sopro TDS 823 two-component turbo sealing slurry
Sopro ZR 618 or Sopro TDS 823
Angle fillet formed with Sopro RAM 3 454 renovation
and levelling mortar
Sopro KDG 751 primer for basement waterproofing
(concentrate), Sopro KDV 681 primer for basement
waterproofing
Sopro KDA 662 scrim for basement waterproofing
Sopro KSP 652 waterproof basement coating,
Sopro KD 754 two-component waterproof basement
coating

450

Damp-proof course for masonry using Sopro ZR 618
or Sopro TDS 823
8 Masonry joints with Sopro RAM 3 454 renovation
and levelling mortar
9 Sopro KDS 663 basement drainage mat
MW Masonry, cellular blockwork, calcium-silicate units
etc.
U Foundation/ground slab
7
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Polymer-modified bituminous thick coatings
Basement waterproofing, including plinth area
1

P

2
S
K

3

4

4
6
1

3

5

7
6

7

7
B

5
3

E
K

1
P
R
S

Damp-proof course using Sopro
DSF 523 one-component flexible
sealing slurry or Sopro TDS 823
two-component turbo sealing
slurry; sheet dpc as alternative
Angle fillet formed with Sopro
RAM 3 454 renovation and
levelling mortar
Wall membrane/bituminous thick
coating (2 coats) comprising
Sopro KDG 751 or Sopro KDV
681 primer and Sopro KSP 652
or Sopro KD 754 waterproof
basement coating
Splash protection using
Sopro ZR 618 reactive waterproof
membrane
Waterproofing against internal
water pressure (up to approx.
50 cm height) using Sopro ZR 618
reactive waterproof membrane or
Sopro TDS 823 two-component
turbo sealing slurry
Drainage and protection layer,
Sopro KDS 663 basement
drainage mat
Masonry joints
Ground slab/waterproof concrete
Unbonded screed
Sopro's No. 1 flexible tile adhesive
combed on as bonding layer for
subsequent render coat
External render
Drain
Plinth cladding

6

R

2

1

B

E
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Precast waterproof concrete basements
To simplify construction, basements are often assembled on site using precast concrete units. To ensure that the basement
structure is waterproof, specifically at the joints between the precast units, these areas must be sealed by a scrim-reinforced,
polymer-modified bituminous thick coating. The coating, with either Sopro KSP 652 or Sopro KD 754, should be applied
over a width of approx. 50 – 60 cm.

A

B

A

Precast unit

In-situ concrete

B

Sopro KSP 652/
Sopro KD 754
with
Sopro KDA 662 scrim
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Basements without waterproof concrete slab
Where the building needs protecting against moisture infiltration and no provision is made in the design for a waterproof
concrete slab, a waterproof membrane should be installed over the base area.
In such cases, the membrane takes the form of a bituminous thick coating applied to a previously placed lean concrete
blinding. After drying, the membrane is covered by a separating layer over which the ground slab is cast. After construction
of the walls, the wall membrane is carried down to the foot of the ground slab, where it is joined to and lapped over the
ground membrane.

Sopro KSP 652
or Sopro KD 754 waterproof basement coating
(2 coats)

Damp-proof course with Sopro
TDS 823 or Sopro ZR 618

Separating layer
(sheet)
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Product recommendations
1. Damp-proof course and protective
coating
Flexible, high-coverage, rapid-drying,
reactive, two-component, cementitious
waterproof membrane. For waterproofing
external basement walls, applied to existing
bitumen waterproofings, as horizontal dampproof membrane on ground slabs, as negativeside (internal) membrane, for bonding of
insulation and protective boards, for structural
refurbishment, plinth waterproofing and dampproof courses, for bonding and sealing at light
well junctions, for process water tanks with up
to 10 m water head, fountains and planters, and
in landscape architecture. Excellent sag
resistance for easier application. Maximum
flexibility thanks to MicroGum® technology.

Sopro
Bauchemie GmbH

Sopro
Bauchemie GmbH

Sopro TDS 823 is a flexible, crack-bridging,
hydraulically setting, cementitious sealing slurry
used to waterproof basement, internal and
external walls as well as foundations, floor
surfaces, water containers etc.

3. Priming
Concrete and masonry surfaces may be
pretreated with Sopro KDG 751 primer for
basement waterproofing, a solvent-free primer
concentrate for dilution with water, or ready-touse, bitumen emulsion-based Sopro KDV 681
primer for basement waterproofing.

4. Bituminous thick coating
Sopro KSP 652 or Sopro KD 754 bituminous
thick coating may be applied to produce a
flexible, crack-bridging waterproof/tanking
membrane.
The following dry coat thicknesses
• 3 mm for ground moisture and
non-accumulating seepage water
• 3 mm for water without hydrostatic
pressure/moderate duty
• 4 mm for accumulating seepage water
and external water pressure
should be observed.

2. Filler application
– Formation of angle fillets
– Filling of open masonry joints
Angle fillets, formed using Sopro RAM 3 454
renovation and levelling mortar (4 – 5 cm
radius), are required at internal angles and wall/
slab junctions.

Sopro
Bauchemie GmbH

Sopro
Bauchemie GmbH

• Waterproofing strip

• Scrim

• Drainage and protective mat

Sopro KDB 756
Flexible, fabric-faced, polymer-modified bitumen
waterproofing strip for bridging structural joints,
used in conjunction with Sopro KSP 652, Sopro
KD 752, Sopro KD 754, Sopro KMB 650 and
Sopro KMB 651 waterproof basement coatings,
and Sopro ZR 618 reactive waterproof
membrane.

Sopro KDA 662
Bitumen- and alkali-resistant, plastics-sheathed
glass-fibre fabric used as reinforcement and to
regulate coat thickness for flexible, crackbridging waterproof bitumen basement coatings
applied as barrier against external water pressure
and accumulating seepage water to DIN 18 533.
Used with Sopro KSP 652, Sopro KD 752, Sopro
KD 754, Sopro KMB 650 and Sopro KMB 651
waterproof basement coatings.

Sopro KDS 663
Bitumen-compatible, polystyrene drainage and
protective mat with load-spreading sheet
backing and compression-resistant polypropylene
nonwoven filter. Ideal for protection of Sopro
KSP 652, Sopro KD 752, Sopro KD 754, Sopro
KMB 650 and Sopro KMB 651 basement
coatings, and Sopro ZR 618 reactive waterproof
membrane. The load-spreading sheet backing
guarantees reliable protection even in the event
of later ground movement or settlement.
Meets requirements for protective layers to DIN
18 533 and for drainage provision for protection
of construction works to DIN 4095. Also
complies with guidelines for design and
installation of waterproof polymer-modified
bituminous thick coatings.
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Substrate requirements
All substrates should be solid, strong and
free from adhesion-impairing substances
(dust, dirt, release agent etc.).
Prior to constructing the masonry,
installation of a damp-proof course,
using Sopro ZR 618 reactive waterproof
membrane or Sopro TDS 823 twocomponent turbo sealing slurry is required
on the foundation/ground slab to protect
against rising damp. According to a
data sheet (05/2010 version) issued by
the Deutsche Bauindustrie e.V. (General
Association of the German Construction
Industry), mineral sealing slurries (e.g.
Sopro ZR 618) may be used to install dampproof courses in masonry (not covered by
DIN 18195).

1 Straightforward slurry application of
damp-proof course, e.g. with Sopro ZR
618 or Sopro TDS 823, to pre-wetted
foundation concrete.

2 Hack away projecting mortar residue
and even out fins. Laitance may be
removed by angle grinder.

3 Fill poorly pointed joints and hollows
exceeding 5 mm using Sopro RAM 3
454 renovation and levelling mortar.

4 To prevent damage to bitumen
membrane due to rear moisture
penetration from masonry, apply
intermediate membrane at base of wall
and ground slab using Sopro ZR 618
reactive waterproof membrane or Sopro
TDS 823 flexible sealing slurry.

5 Form angle fillet at wall/ground slab
junction using Sopro RAM 3 454
renovation and levelling mortar.

6 Pretreat surfaces to be waterproofed,
after
cleaning
and
prior
to
waterproofing, with Sopro KDG 751 or
Sopro KDV 681 primer.

As a rule, insufficiently strong coatings or
layers should be removed. Any resulting
voids or hollows should be plugged prior
to waterproofing.
Coarse-pored substrates (e.g. pumice
blocks, honeycomb clay bricks and concrete
surfaces with blowholes) generally require
levelling out prior to waterproofing. This
may be achieved using mineral renders,
surface fillers (class P II or P III to DIN 18550)
or by means a Sopro KSP 652 or Sopro
KD 754 skim coat. Skim coats with Sopro
KSP 652 or KD 754 require pretreatment
of substrate with Sopro KDG 751 or Sopro
KDV 681 primer.
The substrate should be swept clean
of loose particles/matter prior to the
application of Sopro KDG 751 or Sopro
KDV 681 primer. Any dust found on
substrate (check by wiping) should likewise
be removed.
The substrate should be free from fins and
sharp irregularities. Any arrises within the
area to be waterproofed should be eased
or chamfered.
Angle fillets are required at internal angles
and wall/slab junctions. Angle fillets with a
4 – 5 cm radius formed using Sopro RAM 3
454 renovation and levelling mortar have
proved a reliable solution.
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Application of Sopro KSP 652 waterproof basement coating

7 Sopro KSP 652 is a high-coverage, rapiddrying, one-component bituminous thick
coating, with low coat thickness loss
through drying and rainproof after only a
short time.

8 Sopro KSP 652 requires no set-accelerating
admixture (powder component) to speed
up drying or for applications involving
water with moderate hydrostatic pressure
(to DIN 18 533, W2.1-E).

9 As Sopro KSP 652 requires no special
preparation/stirring, bitumen compound
may be spatula applied directly from
container. Alternatively, Sopro KSP 652
may also be sprayed on.

10 Apply Sopro KSP 652 using 10 mm
notched spatula and smooth down. Where
operations are interrupted, feather (thin)
out edges of coating and, when work
resumes, overlap with freshly applied
material.

11 At junction with concrete ground slab, carry
Sopro KSP 652 over angle fillet and plinth
with uniform thickness.

12 Install membrane in two coats, with second
coat applied immediately after first coat has
surface-dried.

13 Where high loads are anticipated,
e.g. through accumulating seepage
water or external water pressure (to
DIN 18 533), embed Sopro KDA 662 scrim
as reinforcement in first coat of Sopro
KSP 652, with min. 10 cm lap at joints.

14 Following
complete
installation
of
waterproof barrier, mount required light
wells and work over junctions with Sopro
KSP 652.

15 Large-scale application of waterproof
basement coatings can be facilitated by use
of suitable spray equipment.
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Application of Sopro KSP 652 waterproof basement coating

16 Spray application of bituminous thick
coating using Inomat M8 feed pump
produced by Inotec.

17 On-site spray application of waterproof
membrane.

18 Suitable drainage or insulation panels, e.g.
Sopro KDS 663 basement drainage mat, are
bonded to membrane after this has fully
dried. For fixing, apply full-cover coat of
Sopro KSP 652 to panels.

19 Apart from improving drainage and
providing insulation, board serves to
protect membrane against damage during
backfilling of excavation and subsequently.

20 Where basement is to be insulated, use
special insulation units at basement window
locations.

21 Bond units to external basement wall
with Sopro TDS 823 two-component
turbo sealing slurry or Sopro ZR 618
reactive waterproof membrane to achieve
watertight seal.

22 Provide seal at edge of insulation unit by
integrating this into waterproof basement
membrane using Sopro TDS 823 or Sopro
ZR 618 with embedded Sopro AR 562
scrim.

23 Provide seal around entire perimeter of
insulation unit.

24 Light wells are mounted after completion of
waterproofing works.
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Sopro KDS 663 basement drainage mat
The working space around basement walls is normally backfilled soon after installation of the waterproof basement
membrane. The space should be backfilled in layers with intermediate compaction. The backfill should contain neither
construction debris, nor unsuitable excavated material nor any other contaminants.
To safeguard the performance and durability of the membrane during backfilling and in the event of future settlement, it is
essential to protect the membrane, e.g. by means of a suitable sheet material. Sopro KDS 663 is a protective drainage mat
fitted with a load-spreading, sliding sheet backing. The system can thereby accommodate any ground settlement without
compromising the waterproof membrane.

Membrane pulled off due to settlement, where no sliding layer is provided
between ground and membrane.

1

Settlement in backfilled working space.

1

Sopro KDS 663 drainage and protective layer with
sliding sheet backing.
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Significant settlement due to flawed backfilling and compaction. Damage
to waterproof membrane is inevitable due to lack of sliding sheet.
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Pipe penetrations
Sopro Racofix® 2000 or
Sopro Racofix® 8700 rapid-set
anchoring mortar

Collar made from polymer
sheet membrane (with woven
or nonwoven facing at edges)

≥ 5 cm

Angle fillet with Sopro RAM 3®
454 renovation and levelling mortar
Roughen pipe and pretreat with
Sopro KDG 751 (concentrate) or
Sopro KDV 681 primer for basement waterproofing!

Compression seal
Pipe
Loose flange

Sopro KSP 652 or Sopro KD 754
waterproof basement coating
(2 coats)

Integral flange
Sopro KSP 652 or Sopro
KD 754 waterproof basement coating (2 coats) with
Sopro KDA 662 scrim

Sopro KDS 663 drainage and
protective layer
Pipe penetration through external basement wall.
Load case: ground moisture/non-accumulating seepage water
on ground slabs and walls.

≥ 5 cm

Pipe penetration through external basement wall.
Load case: accumulating seepage water.

Properly designed penetrations
are required for supply pipes. The
penetration shown in the photos is
suitable for the load case "ground
moisture and non-accumulating
seepage water on ground slabs and
walls".
A loose/integral flange arrangement is
required for water action class W2-E.

1 Start by forming angle fillet using Sopro
RAM 3 454 renovation and levelling
mortar.

2 When angle fillet has set, roughen
surface of pipe with wire brush or coarse
sandpaper.

3 To improve adhesion between pipe and
bituminous thick coating, brush on Sopro
KDG 751 (concentrate) or Sopro KDV 681
primer.

4 Overcoat pipe with Sopro KSP 652 or
KD 754 waterproof basement coating
when primer has dried. Here too, two-coat
application is required.
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Details
Structural joints
Both movement joints and joints
between building elements should
be properly bridged and sealed using
Sopro KDB 756 waterproofing strip.
Overcoating of these joints is not permissible.

1 To bridge structural joint in building fabric,
apply combed bed e.g. of Sopro KSP 652
to primed substrate.

2 Place Sopro KDB 756 waterproofing strip
in combed bed and press down over whole
surface using smoother to ensure that strip
is properly embedded.

1 Measure wet thickness of individual coats
using coat thickness gauge.

2 Record wet coat readings in report sheet.

Coat thickness measurement
A suitable record should be kept of all
waterproofing operations. Indeed, the
documentation of results is a statutory
requirement for water action class
W2.1-E (min. 20 readings per treated
facility, with at least 20 readings
per m2).
The individual measurement points
should be spread diagonally across the
surfaces. The density of measurement
points should be increased in areas
with complicated details such as pipe
penetrations.
Where scrim reinforcement is
embedded in the membrane, the
thickness of each coat should be
separately checked.
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3 To allow measurement of dry coat
thickness, produce control specimen
and store under site conditions. State of
drying may be checked by making wedgeshaped incision into material. Drainage and
insulation board may only be bonded to
membrane after this has fully dried.
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Polymer-modified bituminous thick coatings
Repair of existing basement surfaces
Where leaking basement surfaces in older buildings need rewaterproofing, the existing membrane material first needs to be
checked for compatibility and strength. Identification of the existing coating type is relatively simple.

Test:

Existing uncovered basement membrane.

Wipe test using white cloth and benzine.

"Wipe test"

No discoloration: no softening of existing coating is observed.
It is likely to be a tar pitch coating.

Brown discoloration: existing coating is found to soften. It is very likely to
be a bitumen coating.
After cleaning (removal of soil and dirt), surface can be overcoated and
waterproofed by means of a bituminous thick coating, e.g. Sopro KSP 652.
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Polymer-modified bituminous thick coatings
Tar pitch coating
Solution 1

Existing membrane must first be laboriously stripped as it cannot
immediately receive a bituminous thick coating.

Solution 2

1 After cleaning, overcoat surface e.g. with Sopro ZR 618 reactive
waterproof membrane.

2 Reinforce with Sopro KDA 662 scrim.

3 Overcoat scrim.

4 Once Sopro ZR 618 or other membrane has fully cured, waterproof
bituminous thick coating, e.g. Sopro KSP 652, may optionally be
applied.
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Flexible waterproof bitumen sheet membranes
Waterproof membranes to DIN 18 533 using SoproThene® 878 bitumen sheet
DIN 18 533 allows the use of cold-applied, self-adhesive
bitumen sheet for the provision of waterproof barriers
against ground moisture and non-accumulating seepage
water on ground slabs.
SoproThene® 878 cold-applied, self-adhesive bitumen
sheet may be used to provide a reliable and economical,
flexible, crack-bridging waterproof membrane meeting
requirements to DIN 18 533.
SoproThene® 878 bitumen sheet membrane is installable
all year round, at temperatures between -5°C and +30°C.
Together with its complementary system components,
the SoproThene® 878 bitumen sheet membrane offers a
trouble-free, economical structural waterproofing solution.
Offering the advantage of a guaranteed layer thickness, the
system lends itself to rapid, straightforward installation and
provides instant watertightness and rain resistance to allow
the immediate backfilling of excavations.
SoproThene® 878 bitumen sheet is also suitable for
waterproofing basement floors, balconies and patios, on
both new-build and refurbishment contracts.

Basement waterproofing to DIN 18195 Part 4 using SoproThene® 878
bitumen sheet membrane.

System components:
1
2
3
4
5

SoproThene® 878 bitumen sheet membrane
SoproThene® corner tape
SoproThene® (self-welding) adhesive tape
SoproThene® nonwoven edging tape
SoproThene® aluminium edging tape

1

2

3

4

5
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External basement wall membrane construction

SoproThene® aluminium edging
tape or SoproThene® nonwoven
edging tape

SoproThene® primer

Joints repaired with Sopro
RAM 3 454 renovation and
levelling mortar

Sheet damp-proof course
(Sopro ZR 618 reactive waterproof membrane or Sopro TDS
823 two-component turbo
sealing slurry as alternative)

Sopro ZR 618 or
Sopro TDS 823
damp-proof course

Sopro ZR 618 or
Sopro TDS 823 at plinth

Sopro KDS 663
basement drainage mat
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SoproThene® 878
bitumen sheet membrane

Angle fillet formed with
Sopro RAM 3 454 renovation
and levelling mortar
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Flexible waterproof bitumen sheet membranes

External render

Water-repellent
plinth cladding
Sopro ZR 618 reactive
waterproof membrane or
TDS 823 two-component
turbo sealing slurry
SoproThene®
nonwoven edging tape
SoproThene® 878
bitumen sheet membrane

Sheet damp-proof
course (Sopro ZR 618 or
Sopro TDS 823 as alternative)

Sopro KDS 663 basement
drainage mat

Sopro ZR 618 reactive
waterproof membrane

Sheet damp-proof
course (Sopro ZR 618 or
Sopro TDS 823 as alternative)

Sopro ZR 618 or
Sopro TDS 823
damp-proof course

Drain to DIN 4095
(where required)

Plug open joints with Sopro RAM 3
454 renovation and levelling mortar

Angle fillet formed with
Sopro RAM 3 454 renovation
and levelling mortar

Pretreat with
SoproThene® primer

SoproThene® 878 bitumen
sheet membrane

Sopro KDS 663
basement drainage mat
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Flexible waterproof bitumen sheet membranes
Product recommendations
1. Damp-proof course and protective
coating
Flexible, high-coverage, rapid-drying,
reactive, two-component, cementitious
waterproof membrane. For waterproofing
external basement walls, applied to existing
bitumen waterproofings, as horizontal dampproof membrane on ground slabs, as negativeside (internal) membrane, for bonding of
insulation and protective boards, for structural
refurbishment, plinth waterproofing and dampproof courses, for bonding and sealing at light
well junctions, for process water tanks with up
to 10 m water head, fountains and planters, and
in landscape architecture. Excellent sag
resistance for easier application. Maximum
flexibility thanks to MicroGum® technology.
Sopro TDS 823 is a flexible, crack-bridging,
hydraulically setting, cementitious sealing slurry
used to waterproof basement, internal and
external walls as well as foundations, floor
surfaces, water containers etc.

2. Filler application
• Formation of angle fillets
• Filling of open masonry joints
Angle fillets, formed using Sopro RAM 3 454
renovation and levelling mortar (4 – 5 cm
radius), are required at internal angles and wall/
slab junctions.

3. Priming
SoproThene® primer is a ready-to-use, solventfree, bitumen rubber-based primer for the
preparation of mineral substrates prior to
installation of a SoproThene® 878 bitumen
sheet membrane at temperatures between
-5 °C and +30 °C.

Sopro
Bauchemie GmbH

4. Waterproof bitumen sheet membrane
SoproThene® 878 is a flexible, radon-proof, coldapplied, self-adhesive, polymer-modified
bitumen sheet for basement waterproofing to
DIN 18 195 Parts 4 and 5 (moderate duty) and
for waterproofing balconies and patios.

•
•
•
Sopro
Bauchemie GmbH

•
•

With pure bitumen compound
vulcanization strip (50 mm wide)
Installable at temperatures between
-5°C and +30°C
Immediately waterproof and resistant
to driving rain
Crack-bridging
With official test certificate

SoproThene® corner tape
Self-adhesive, flexible, crack-bridging, polymermodified bitumen corner tape applied to a tearresistant carrier film. Coated with two 50 mm
wide vulcanization strips comprising a pure
bitumen compound. For use in conjunction with
SoproThene® 878 bitumen sheet membrane for
reliable sealing at corners, internal/external
angles and ground slab/basement wall junctions.

SoproThene® (self-welding) adhesive tape
Double-side self-adhesive, self-welding, tearresistant adhesive tape coated with a strongly
adhesive bitumen/rubber compound for use in
conjunction with SoproThene® 878 bitumen
sheet membrane in area of horizontal laps/joints,
to provide a reliable waterproof seal at
complicated junctions and for fixing insulation
and drainage mats.

SoproThene® nonwoven edging tape
Self-adhesive, crack-bridging, butyl rubber-based
universal sealing tape for use in conjunction with
SoproThene® 878 bitumen sheet membrane to
seal upper vertical terminations and horizontal
terminations of waterproof membrane. Provides
good base for rendering and adhesive fixing.

SoproThene® aluminium edging tape
UV-resistant, self-adhesive aluminium edging
tape for use in conjunction with SoproThene®
878 bitumen sheet membrane to seal upper
vertical terminations and horizontal terminations
of waterproof membrane.

5. Drainage and protective mat
Sopro KDS 663 is a bitumen-compatible,
polystyrene drainage and protective mat with
load-spreading sheet backing and compressionresistant polypropylene nonwoven filter for use
in conjunction with SoproThene® 878 bitumen
sheet membrane.
Meets requirements for protective layers to
DIN 18195 (Part 10) and for drainage provision
for protection of construction works to
DIN 4095.
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Flexible waterproof bitumen sheet membranes
Application guidance for SoproThene® 878 bitumen sheet membrane

1 Wall area pretreated with SoproThene®
primer.

2 Fix SoproThene® (self-welding) adhesive
tape to internal and external angles.

3 Cut SoproThene® 878 sheet to produce
necessary strips (for plinth).

4 Peel off backing film of SoproThene®
(self-welding) adhesive tape.

5 Fix SoproThene® 878 strips at plinth, with
edges running along centre of SoproThene® (self-welding) adhesive tape.

6 Press down SoproThene® 878 strips firmly
after bonding.

7 Lap edges of adjoining strips.

8 Peel off approx. 25 – 30 cm of backing paper from SoproThene® 878 sheet.

9 Position SoproThene® 878 bitumen sheet
membrane on basement wall.
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Flexible waterproof bitumen sheet membranes
Application guidance for SoproThene® 878 bitumen sheet membrane
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10 Adjust as required and press down firmly.

11 Continue to peel off backing paper.

12 Press down SoproThene® 878 sheet over
full surface.

13 Completely remove backing paper and lap
over SoproThene® (self-welding) adhesive
tape at plinth.

14 Plinth area additionally protected by
SoproThene® (self-welding) adhesive tape.

15 Installation simplified by markings
showing width of lap for next sheet.

16 Position adjoining sheet.

17 Waterproofed wall area with plinth.

DIN 18 533 – Waterproofing of elements in contact with soil
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Bitumen-free reactive cementitious waterproof membranes
Cementitious sealing slurries have always played a major
role in protecting buildings against moisture. They are easy
to apply and perform well even when site conditions are not
always ideal (e.g. damp substrates etc.).
Their bonding properties in conjunction with virtually
all standard building materials is unmatched. Moreover,
surfaces waterproofed with cementitious products readily
allow the continuation of works with other materials. These
include products such as renders and tile adhesives, e.g. at
building plinths.

Composite waterproofing with membrane
and tile finish
Modified cementitious sealing slurries have been used in
the tiling trade for decades. They are successfully adopted
as a waterproofing solution in a wide range of applications,
from shower areas to containers or impoundments (e.g.
swimming pools) subject to hydrostatic pressure.
The membrane then receives a tile covering laid using the
thin-bed method (adhesive thickness approx. 1 – 5 mm).
Modified cementitious sealing slurries generally take the
form of products formulated with additives for greater
flexibility, which allow them to accommodate movement
in the substrate (fine hairline cracking) without failure.
Waterproofing for tiling applications is normally performed
on prepared surfaces in the building interior. The substrates
are smooth, compact and accurately finished plaster/render
or screed surfaces as well as drywall/drylining materials.
The available products are thus designed for thin-coat
(1 – 2 mm) application.

Waterproofing of pool through spray application of flexible, cementitious
sealing slurry (e.g. Sopro DSF 423 two-component flexible sealing slurry).
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Bitumen-free reactive cementitious waterproof membranes
Waterproofing of structural fabric
Building envelopes require protection against moisture ingress even at the structural works phase, i.e. at a time when the
building surfaces (masonry walls/rough concrete ground slabs) are subject to the normal tolerances and levelness for this
stage of the works. Accordingly, these surfaces are not yet suitable for the very thin coatings typically encountered in tiling
applications.
In practical terms, this means that the waterproofing material must be designed such as to ensure the filling and sealing of
all irregularities, cavities and blowholes in the substrate surface in a single operation.

With its creamy consistency, Sopro ZR 618 allows application in an
adequately thick coat to fill irregularities and blowholes.

Masonry wall.

Waterproofing of concrete upstand on roof.

As a further development of Sopro's sealing slurry range, the Sopro ZR 618 reactive waterproof membrane is geared to the
particularities of structural works and is designed for universal application at this project stage. Sopro ZR 618 thus offers
a universal waterproofing solution for a wide variety of building elements, from ground slabs and masonry walls to tanks.
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Bitumen-free reactive cementitious waterproof membranes
Sopro ZR 618 reactive waterproof membrane applications
For measures to prevent rising damp:

For external basement walls:

For containers, tanks, fountains, planters:

471

14.3

DIN 18 533 – Waterproofing of elements in contact with soil

Bitumen-free reactive cementitious waterproof membranes
Application of Sopro ZR 618 reactive waterproof membrane

1+2 Mixing of components to produce homogeneous, easily workable mortar.

3 Smooth application of Sopro ZR 618 to
masonry wall.

Waterproofing of building plinth

Sopro ZR 618 combed onto substrate and then smoothed down.

Waterproofed building plinth.

Sopro ZR 618 can be readily applied to strong existing tar and bitumen coatings for installation of a new waterproof
membrane.

Application of Sopro ZR 618 to cleaned existing membrane.
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Area waterproofed with Sopro ZR 618.
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Fundamentals

The particular properties and reliable performance of
concrete have established it as an indispensable material in
all fields of construction.
Despite the exceptional "friendliness" and easy workability
of the material, which combines high structural strength
with aesthetic appeal, external actions may make it
susceptible to damage in the long term.

In Germany, concrete maintenance works are covered by
the ZTV-ING (Special technical conditions and guidelines for
engineering structures) and the SIB (Protection and repair of
concrete elements) guidelines issued by the DafStb (German
Committee for Reinforced Concrete).

Concrete comes in many guises: it is used for major
engineering structures such as bridges or tunnels, but also
for balcony slabs and parapets, stair flights and landings,
which are equally vulnerable to damage, e.g. spalling.
Given that concrete invariably assumes a structural function
– typically in tandem with embedded steel reinforcement,
which accommodates the tensile forces in the element –
such damage must not be ignored, but carefully monitored
and rectified in good time. Concrete repair is governed by
statutory regulations.

Load

Load

Top reinforcement
in tension – structurally
relevant

Bottom reinforcement
in tension – structurally
relevant

Balcony reinforcement

Concrete beam or slab
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A distinction may be drawn between age-related
refurbishment and remedial works to new building elements
necessitated by concreting problems, e.g. inadequate
concrete compaction (honeycombing, open-pored patches/
blowholes, exposed reinforcement, transportation damage
such as chips and spalls etc.).
Older elements and structures require a more comprehensive
survey and analysis prior to refurbishment.
So-called "high-quality" reinforced concrete, through its
inherently high alkalinity, provides the reinforcement with
some degree of corrosion protection (passivation) against
the limited moisture penetration that may affect the
concrete.
As concrete ages and continues to harden over many
years, the carbonation process comes into play: the calcium
hydroxide in the concrete reacts with atmospheric carbon
dioxide to push the material's normal pH value of 12 down
to 9 or even less.
Ca(OH)2 + CO2

Spalling on a facade due to inadequate concrete cover.

CaCO3

If this carbonation level reaches the steel bars or fabric,
which are provided with only a few centimetres of concrete
cover, any moisture migration into the concrete will trigger
reinforcement corrosion. This process will ultimately reduce
the cross-sectional area of the steel and thereby impair
the element's loadbearing capacity. At the same time,
the volume increase due to rust formation may cause
the concrete cover to spall away – with fully exposed
reinforcement, unprotected against further corrosive action,
as the consequence.

Carbonation survey

Corrosion damage to a stair soffit caused by lack of waterproofing and
inadequate concrete cover.

The use of (spray-applied) phenolphthalein indicator
solution allows determination of the degree of carbonation
at a freshly chipped edge of a concrete element.
Carbonated concrete with loss of passivation effect
(no discoloration)
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Passivation (anti-corrosive) effect of concrete still intact
(reddening)
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Modified mortar systems

Various options, all taking the form of modified mortar
systems, are available for the repair of concrete elements.
Cementitious systems featuring polymer-modified products,
so-called PCC or concrete repair mortars, are widely
adopted for refurbishment work.
The abbreviation stands for:
P
C
C

Polymer (dispersion)
Cement
Concrete

PCC

Polymer Cement Concrete

The ZTV-ING (Special technical conditions and guidelines for
engineering structures) distinguishes between two classes
of PCC:
PCC I

Traffickable, dynamically loaded surfaces
(e.g. bridges)
PCC II	Non-traffickable, dynamically and non-dynamically
loaded surfaces
(e.g. abutments, columns, facades etc.)

Reaction resin-modified or reaction resin-based mortar
systems are adopted in some cases.
E
C
C

Epoxy
Cement
Concrete

ECC

Epoxy Cement Concrete
Water-emulsifiable epoxy resins
with cement mortar

P
C

Polymer
Concrete

PC

Polymer Concrete

	Pure reaction (epoxy) resin with aggregate
without cement and water
(e.g. Sopro DBE 500 epoxy tile adhesive)

The Sopro PCC concrete repair system
comprises:
1. PCC corrosion protection (passivation)
2. PCC bonding layer
3. PCC reprofiling mortar
4. Fine PCC filler
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Product recommendations
System composition

Substrate
Sopro Repadur KS
corrosion-inhibiting mortar
Quality-controlled

Corrosion protection

Mortar bonding layer

Sopro Repadur MH
PCC mortar bonding layer
Quality-controlled

Fast-track products*:

Reprofiling mortar

Surface finish
(filler coat)

Sopro Repadur 50
PCC concrete repair mortar
Quality-controlled

Sopro Repadur 40S
Rapid-set concrete
repair mortar

Sopro Repadur 5
Fine PCC concrete filler
Quality-controlled

Sopro Repadur 10S
Fine rapid-set concrete
filler

* Use of Sopro Repadur 40S necessitates the
application of a contact slurry comprising
Sopro HE 449 bonding emulsion, water and
Sopro Repadur 40S, instead of Sopro Repadur
MH.
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Application of Sopro Repadur system

Step 1:
Substrate preparation
Following inspection of the failure, the defective
concrete is hacked away and the exposed
reinforcing steel mechanically derusted, e.g. by
sandblasting (cleaning grade SA 2½).

Step 2:
Corrosion protection for exposed
reinforcement
The one-component Sopro Repadur KS PCC
corrosion-inhibiting dry mortar, comprising highgrade cement, aggregate plus additives, is mixed
with water. The smooth, easily workable fresh
mortar provides durable protection against
corrosion.
• Tested and quality-controlled
•	Normal-setting
(approx. 60 minutes at +20 °C)
Step 3:
Application of bonding layer
The cementitious Sopro Repadur MH PCC
mortar bonding layer ensures good adhesion of
the subsequent repair mortar coating for
overhead work and/or for elements subject to
dynamic loads.
• Tested and quality-controlled
•	Normal-setting
(approx. 60 minutes at +20 °C)

Step 4:
Placing of repair mortar
The easily workable, cementitious, fibrereinforced Sopro Repadur 50 PCC concrete
repair mortar is applied wet-on-wet to the slurry
in a 10 – 50 mm thick coat. Suitable both for
reprofiling and for large-area coating of concrete
substrates.
• Tested and quality-controlled
•	Normal-setting
(approx. 60 minutes at +20 °C)

Step 5:
Final surface finishing
Sopro Repadur 5 fine PCC concrete filler is used
to fill pores and blowholes and to prepare
substrate for paint systems or other coatings.
The filler may be applied in coats up to 5 mm
thick.
• Tested and quality-controlled
•	Normal-setting
(approx. 60 minutes at +20 °C)
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Chemistry to build on

Project Consulting
Fon +49 611 1707-170
Fax +49 611 1707-136
Mail objektberatung@sopro.com
Technical Service
Fon +49 611 1707-111
Fax +49 611 1707-280
Mail anwendungstechnik@sopro.com

North Germany Sales

Switzerland

Sopro Bauchemie GmbH
Lienener Straße 89 | D-49525 Lengerich
Fon +49 5481 31-310
Fon +49 5481 31-314
Fax +49 5481 31-414
Mail verkauf.nord@sopro.com

Sopro Bauchemie GmbH
Bierigutstrasse 2 | CH-3608 Thun
Fon +41 33 3340040
Fax +41 33 3340041
Mail info@sopro.ch

East Germany Sales

Sopro Bauchemie GmbH
Lagerstraße 7 | A-4481 Asten
Fon +43 7224 67141-0
Fax +43 7224 67181
Mail marketing@sopro.at

Sopro Bauchemie GmbH
Zielitzstraße 4 | D-14822 Alt Bork
Fon +49 338 45 476-90
Fon +49 338 45 476-93
Fax +49 338 45 476-92
Mail verkauf.ost@sopro.com

Austria

South Germany Sales
Sopro Bauchemie GmbH
PO Box 42 01 52 | D-65102 Wiesbaden
Fon +49 611 1707-252
Fax +49 611 1707-250
Mail verkauf.sued@sopro.com
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