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 Concrete and reinforced concrete are considered to be the most 
popular and reliable building materials of our time. Concrete producers 
claim that under the right conditions their products can have an infi nite 
lifetime. However, various environmental effects (e.g. rain, frost or air-
borne chemical substances), combined with poor concrete quality and 
structural defects, over time can cause severe damage to the concrete 
structure. This damage, though, can be successfully repaired.
 Henkel is a producer of fi rst-rate building materials which purpose is 
to protect and repair concrete and reinforced concrete structures. These 
products are part of a specially designed Ceresit PCC (Polymer Cement 
Concrete) system which features the following main advantages:

• compatibility with concrete of lower compressive strengths 
– above C 12/15 (B 15)

• very good workability
• time-saving application – fresh-in-fresh or short waiting times 

between the application of different products. 

 Thanks to these properties, Ceresit PCC system guarantees fast and 
reliable work results – even if the structure is severely damaged. The 
system also contributes to extending the structure‘s service life. Concrete 
corrosion problems can be reliably and durably solved with the Ceresit 
PCC system which also helps to prevent their further aggravation.I
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Main Causes of Concrete Damage

 Concrete is a composite material, and its properties depend on various components and 
technological factors. Its main attractiveness lies in its ability to be molded or cast into almost any 
desired shape and its anti-corrosion effect on reinforcing steel, which in turns, greatly broadens 
concrete’s usability as a building material.
 The anti-corrosive effect on reinforcing steel is based on the high alkalinity of concrete 
(pH 12-13.5). Such a highly alkaline environment forms a ‘passivation layer’ which protects rein-
forcing steel from corrosion.
 However, over the course of time, concrete continues to harden and the carbonization process 
comes into play: the structure becomes more and more prone to corrosion. This may be caused by 
either physical or chemical factors.

Physical Corrosion of Concrete 

 The physical corrosion of concrete can be described as the destructive infl uence of frost on 
damp concrete, as well as abrasion, mechanical damage, the impact of dynamic, frequently 
changing user loads and various construction overloads.

Chemical Corrosion of Concrete 

 The chemical corrosion of concrete is caused by the destructive infl uences of various chemical 
substances, either liquids or gases, which decompose the concrete and damage its components. 
For example, carbon dioxide (CO2) contained in the air, in connection with humidity leads to the 
carbonization of concrete. On the one hand, calcium carbonate forms from carbon dioxide due 
to various chemical reactions, seals the concrete structure, increases its resistance to leaching, and 
to some extent increases its compressive strength. On the other hand, it leads to the neutralization 
of concrete, thus lowering its alkalinity. As a result, concrete loses its protective and anti-corrosive 
properties for reinforcing steel.

 Moreover, rain (with a low concen-
tration of minerals) washes out easily 
soluble carbon compounds – a process 
which later becomes visible as character-
istic white stains – and lowers the tensile 
strength and porosity of the concrete. 
It eventually facilitates the carbonization 
process and leads to the corrosion of 
the reinforcing steel within the concrete 
structure. This is especially true for older 
concrete constructions of low compres-
sive strength, e.g. C 12/15 (B 15) or 
C 16/20 (B 20). 
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Concrete Deterioration Process

 Normally, the deterioration of concrete progresses relatively slowly. During the initial stage, 
which can take quite a while, there are no visible signs on the concrete surface. 
 However, inside the structure, the carbonization process is already taking place and proceeding 
up to the point where the depth of neutralization reaches the reinforcing steel or fabric and destroys 
the protective ‘passivation layer’. This starts the corrosion of the reinforcement system. Moreover, the 
products of this chemical reaction (e.g. rust) have a bigger volume than its original elements, which 
may cause the concrete cover to crack or spall away.  

 In the course of time, the concrete cover disconnects from the reinforcement and fully exposes 
the reinforcing steel elements (Pic.1).  From that point on, carbonization accelerates and the whole 
structure becomes endangered.

Picture 1.  The stages of concrete deterioration under the infl uence of environmental factors and the speed of reinforcement 
damage during structure’s lifetime
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Diagnosis

 All concrete structures require systematic 
inspection and maintenance. When noticing 
signs of concrete deterioration, all further steps 
should be preceded by a diagnostic phase. Such 
a diagnosis includes an analysis of the initial 
project documentation of the construction, an 
assessment of the environmental impact, an 
evaluation of temperature and humidity factors, 
and the examination of the structure itself. Based 
on these results, it is possible to locate the places 
where the most intensive carbonization processes 
take place, and then provide a detailed assess-
ment of the state of the concrete and the level of 
its neutralization. After that, the places need to be 
indicated where the steel elements are exposed in 
order to assess the general state of reinforcement. 
All these steps help to provide a precise picture of 
how far corrosion has progressed and what the 
structure’s expected lifetime is. Finally, the most 
suitable repair concept can be chosen. 

Materials Used for the Repair 
of Concrete Structures

 Nowadays, various systems for the repair 
of concrete elements are available in the mar-
ket, all of them based on modifi ed mortars. The 
best-known cementitious solution is called PCC 
- Polymer Cement Concrete - and is based on ce-
mentitious compounds modifi ed with polymers. 
 Within the PCC system, three classes are 
usually distinguished:
PCC I  – traffi cable, dynamically loaded sur-

faces (e.g. bridges)
PCC II  – non-traffi cable, but dynamically 

loaded surfaces (e.g. lower elements of 
bridges, surfaces beneath cranes)

PCC III – non-traffi cable and non-dynamically 
loaded surfaces (e.g. balconies, col-
umns, facades, pools, chimneys etc).

 

Henkel’s System Offer

 Based on its many years of experience and 
technical expertise with plasters, mortars, con-
crete protection and waterproofi ng materials, 
Henkel developed a PCC concrete repair sys-
tem compatible with concrete classes of at least 
C 12/15 (B 15).
 The Ceresit system is based on four core 
products:
1. CD 30 ‘2-in-1’ – mineral, one-component, 

anti-corrosion mortar suitable also as a con-
tact layer 

2. CD 26 – coarse-grained mortar for producing 
layers of 30 to 100 mm thickness 

3. CD 25 – fi ne concrete mortar for producing 
layers of 5 to 30 mm thickness

4. CD 24 – fi ne fi lling compound for repairing 
concrete up to 5 mm layer thickness.

 

 The system is complemented by additional 
surface protection layers:
• CR 166 – fl exible, mineral sealing slurry
• CT 44 – protective and decorative acrylic paint 

for concrete structures, facades and building 
interiors

• CT 13 – invisible impregnation agent for all ab-
sorbent, mineral and highly alkaline surfaces

• CT 14 – transparent primer for concrete, plas-
ters and screeds

 And these are the main advantages of Cere-
sit’s PCC system:
• Compatibility with concrete of lower com-

pressive strength: The mortars can be ap-
plied on concrete from class C 12/15 (B 15) up.

• Excellent workability: applicable by hand or 
machine, on vertical and horizontal surfaces. CD 
26 and CD 25 mortars can be reworked after 
only 10-15 min. CD 24 can be smoothed with a 
metal trowel immediately after application.

• Time-saving application: The system 
components can be applied fresh-in-fresh on 
the new CD 30 contact layer. The next layers 
require only short drying times (10-15 min). 
After completion of repair, the surfaces can be 
exposed to pedestrian traffi c after only 24 hours 
and to street/machine traffi c after 72 hours. Ad-
ditional protection layers can be applied 3 days 
after concrete repair. 
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Basic Criteria for Choosing Concrete Repair System

Types of
user loads
• PCC I
• PCC II
• PCC III

Compatibility between the original structure 
and the Reconstruction materials (initial struc-

ture should be repaired with products that 
have similar technical parameters such as the 
modulus of elasticity, thermal movement etc.)

Resistance of the 
repair system to 

the environmental 
infl uences in the
location where 

it is applied

General conditions of 
application (temperature, 
humidity, time needed for 
application, accessibility 
of the structure, surface 

preparation etc).
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Protecion against weather 
and aggressive airborne substances with: 

CT 14 – deep penetrating primer
CT 44 – protective and decorative acrylic paint

Protecion when the original surface structure 
needs to be preserved with: 

CT 13 – invisible impregnation agent

Protecion against aggressive liquids with 
CR 166 – fl exible sealing slurry
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Scope of Application

 Ceresit PCC system has been designed for 
fi lling cracks/voids and re-profi ling balconies 
as well as for complex repair work in various 
types of concrete and reinforced concrete struc-
tures. The structures can be mended even if they 
are severely damaged due to wear and tear or 
destruction caused by mechanical or corrosive 
factors. Among others, the system is suitable 
for repairing the following structures: balconies, 
overpasses, cranes, pillars/columns, reinforced 
concrete ditches, ceilings, etc. It may also be 
used for revamping structures such as concrete/
reinforced concrete tanks (including waste treat-
ment plants), fl yovers, frame structures, build-
ings made of precast concrete slabs, monolithic 
systems (including swimming pools), reinforced 
concrete, chimneys, cold stores, etc.  
 The products in the Ceresit PCC system 
are resistant to unfavourable weather condi-
tions and to the direct impact of road de-icing 
chemicals (including salts). Besides offering good 
water resistance and diffusibility, they also act as 
a carbonization barrier and thus help to extend 
the structure’s service life. In addition, the fi lling 
products – CD 25, CD 26 – can be spray-applied 
using the dry method (shotcrete). 

Step 1
Preparing the Surface

 Corroded and carbonated concrete and any 
loose elements or previous plaster and insulation 
layers should be carefully removed up to the point 
of reaching a crack-free, load-bearing, clean con-
crete surface free of any substances which may 
impair adhesion. After cleaning up the concrete 
surface, its pH level should be tested to ensure that 
the old concrete is not captured beneath the re-
pair layer. Reason: old, neutralized (de-alkalised) 
concrete does not offer suffi cient protection for 
reinforcing steel. In the case of advanced concrete 
corrosion, further elements should be removed, 
either mechanically, by sand-or hydro-blasting. 
 After cleaning the concrete surface, the 
cracks and voids should be assessed. It is impor-

tant to measure the size of the cracks, whether 
they are stable or can further deepen and wheth-
er they allow the ingress of water.
 The most popular method of crack-closing is 
pressurized injection with the help of:
• epoxy resins - when it is necessary to close the 

static cracks, not to deepen the cracks and to 
ensure the structure’s continuity (e.g. Ceresit 
CD 32)

• polyurethane resins - when the cracks are 
‘moving’ and should be kept as a natural dila-
tation in the building’s structure

• micro-cements – used for closing static cracks 
above 3 mm. 

Step 2 
Protecting the Reinforcing Steel

 If the corrosion has reached the reinforcing 
bars, the concrete cover should be removed up to 
the places which are not corroded. The reinforcing 

bars should be freed from rust by sandblasting or 
mechanically to a degree of cleanliness of Sa 2.5 
(according to ISO: 8501-1:2007) until they have 
a clean, metallic appearance. Then they should 
be cleaned with compressed oil-free air. 
 Sandblasting and compressed air cleaning 
may leave residual water and humidity on the 
bars. To avoid an anti-corrosive reaction and the 
formation of rust, it is recommended to cover the 
clean but uncovered reinforcing bars with water-
based paints containing corrosion inhibitors. 
 Afterwards, the bars should be sprinkled with 
sand of a grain size bigger than 1 mm.

 After such preparation, the anti-corro-
sion mortar CD 30 (in a paint-like consistency) 
should be applied, not later than 3 hours after 
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the cleaning process (the steel can still be slightly 
damp) or after drying the anti-corrosion paint 
layer with sand.
 If the corrosion of the reinforcement bars is 
so advanced that some bars need to be replaced, 
this can be done directly after protecting the re-
maining steel reinforcement. 

 The additional bars can be fi xed with 
Ceresit CX 5, a rapid fi x assembly cement. After 
this operation, their surface should also be cov-
ered with a coat of CD 30.

Step 3
Producing a Contact Layer

 The main purpose of the contact layer is to 
improve adhesion between the ‘old’ substrate 
and the new fi lling material, as well as com-
pensating small technical differences between 
the two materials (such as shrinkage, elasticity, 
material movements).
 In order to produce a contact layer, the 
ready-mixed mortar CD 30 should be brushed 
onto the cleaned, damp concrete substrate and 
previously protected reinforcing steel. 

 The next mortar layers of the Ceresit PCC 
system should be applied after the contact layer 
is initially dry, i.e. when the mortar is still slightly 
damp (30-60 min after application). Should this 
time be exceeded, it is necessary to apply the 
contact layer again, but only after the previous 
layer has fully hardened.

Step 4
Filling Voids and Cracks

 Depending on the depth of the cracks/voids 
in the concrete, one of the two fi lling mortars can 
be used: CD 26 coarse-grained mortar for a layer 
thickness between 30-100 mm in one application 
or CD 25 fi ne concrete mortar for a layer thick-
ness between 5-30 mm in one application. 
 Both are one-component, fi ber-reinforced 
fi llers designed to fi ll voids and cracks in concrete 
and reinforced concrete structures. 

 Mortars should be applied with a trowel on 
the fresh contact layer or poured to the form-
work. When fi lling larger areas, it is advisable to 
use vibrating compactors. 
 The surface of the fi llers should be smoothed 
with a metal/plastic trowel or sponge within ap-
prox. 10-20 min. When applying the mortar in 
several layers or when using CD 25 on top of 
CD 26, the time between two consecutive appli-
cations should not exceed 3 hours. Otherwise, it 
will be necessary to wait 24 hours, dampen the 
substrate with water, apply a contact layer and 
then the required repair fi ller again. Both CD 26 
and CD 25 can be used as a fi nal layer. After 2 
days, they can be covered with CD 24 smooth-
ing fi ller.

Step 5
Smoothing the Surface

 When using CD 26 and/or CD 25 to fi ll 
cracks and voids, it is very diffi cult to obtain 
a smooth surface due to the granular structure 
of these mortars. Also, when carrying out minor 
repairs, it is often necessary to use a mortar 
which can fi ll small cracks up to 5 mm. For this 
purpose, CD 24 was developed. 

 It is a one-component fi ller for smoothing 
out concrete and reinforced concrete, fi lling 
cracks/voids and repairing damaged substrates 
up to 5 mm. It is also suitable for closing cracks 
and pores, e.g. before applying paint coats. 
CD 24 can be applied on vertical and horizontal 
surfaces both indoors and outdoors.
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 After completing the concrete repairs, it is 
recommended to apply additional anti-corrosive 
and protective layers. This helps to strengthen 
the entire construction and expand its lifetime.

Protection against weather and 
aggressive airborne substances

 When the surface is only exposed to atmo-
spheric infl uences and the main damage factors 
are corrosion and carbonation, it is suffi cient to 
cover the surface with Ceresit CT 44 - a protec-
tive and decorative acrylic paint. This paint has 
been especially designed for protecting concrete 
structures, facades and building interiors as well 
as mineral substrates. It is available in over 160 
standard colors. The paint is part of the Ceresit 
PCC system as it provides a high degree of re-
sistance to CO2 diffusion, thus greatly reducing 
the concrete carbonization process. 

 At times, it may be necessary to addition-
ally strengthen the repaired concrete structure. 
 In such a case, Ceresit CT 14 – deep-pen-
etrating primer and transparent, fi lm-forming 
protective coating on concrete, plasters and 
screeds – should be used. The product is suited 
for priming absorbent surfaces before apply-
ing paints, ceramic coverings or synthetic resin 
plasters. It is also used for increasing the sur-
face strength of concrete, plasters and screeds. 
Applicable on walls and fl oors, both indoors 
and outdoors.

Protection against 
aggressive liquids

 When the surface is exposed to liquids of 
pH value 4.5 to 13.5 (sewage, manure) and in 
the case of water reservoirs up to 20 m depth, 
it is necessary to coat the structure with the 
fl exible sealing slurry Ceresit CR 166. Layers 
should have a thickness between 2 and 3 mm, 
depending on the application. CR 166 is a fl ex-
ible, 2-component waterproofi ng slurry used for 
the crack-bridging sealing of buildings, under 
indoor/outdoor tiles and as a surface protection 
for reinforced concrete. 

 It is well suited for the interior sealing 
of monolithic water containers, swimming 
pools, rainwater reservoirs etc. with a water 
depth of up to 20 m. It is also used as a mineral 
coating on parts made of concrete, reinforced 
concrete and pre-stressed concrete. CR 166 can 
be used as a permanent protection against driv-
ing rain, splash water or mist. It also reduces 
carbonization when the concrete is not suffi -
ciently covered. 

Protection when the original 
concrete structure needs 
to be preserved 

 In order to preserve the original concrete 
structure but still provide additional protection, 
it is possible to apply Ceresit CT 13 – invisible 
impregnation agent for all absorbent mineral 
and highly alkaline surfaces such as concrete, 
fi brous cement, brickwork, fresh plasters etc. 
CT 13 makes the surface water-repellent and 
protects it against the penetration of driving 
rain and aggressive substances in the air. In 
addition, it also prevents effl orescence, frost 
damage and the formation of mildew and 
moss. It guarantees reliable water-repellent 
impregnation, even with existing hairline cracks 
of up to 0.2 mm width.
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System Components 
Color Packaging Mixing ratio Open time

CD
 3

0

‘2-in-1’mineral mortar suitable also 
as a contact layer  

• 1-component
• With corrosion inhibitors
• Excellent adhesion to concrete and steel
• For vertical and horizontal surfaces
• Inside and outside use

Grey 25 kg
paper bag

6,75 l of water 
per packaging

60 min

CD
 2

6

Coarse-grained mortar for producing 
layers of 30 to 100 mm thickness  

• 1-component
• Reinforced with fibres
• Low shrinkage
• Resistant to frost and de-icing road chemicals
• For vertical and horizontal surfaces
• Inside and outside use
• For manual and mechanical application

Grey 25 kg
paper bag

3-3,2 l of water 
per packaging

30 min

CD
 2

5

Fine concrete mortar for producing 
layers of 5 to 30 mm thickness 

• 1-component
• Reinforced with fibres
• Low shrinkage
• Resistant to frost and de-icing road chemicals
• For vertical and horizontal surfaces
• Inside and outside use
• For manual and mechanical application

Grey 25 kg
paper bag

3-3,25 l of water 
per packaging

30 min

CD
 2

4

Fine filling compound for repairing 
concrete up to 5 mm layer thickness

• 1-component
• Low shrinkage
• Resistant to frost and de-icing road chemicals
• For vertical and horizontal surfaces
• Inside and outside use

Grey 25 kg
paper bag

5 l of water per 
packaging

50 min

CX
 5

Assembly cement for rapid anchoring 
and fixing

• Very fast hardening
• Excellent for fixing steel components in 

concrete and brickwork
• Water and frost resistant

White 1 kg, 5 kg, 
14 kg, 25 kg 
paper bags

6 kg 
and 

14 kg bucket

Depending on the 
consistency: 3:1 

to 1:1

4 min

CR
 1

66

Flexible sealing slurry • 2-component
• Crack-bridging
• Weather and frost resistant
• Excellent surface protection for reinforced 

concrete

Grey 30 kg 2-component 
product

3:1 (powder to 
liquid dispersion)

60 min

CT
 1

3

Impregnation agent for all 
absorbent, mineral and highly 

alkaline surfaces

• Solvent-free
• Water-repellant
• Prevents efflorescence and frost-damange
• Prevents formation of moss and mildew
• Hairline (0.2 mm) cracks sealing

Transparent 5 l and 10 l 
canisters

– –

CT
 1

7

Solvent-based, acrylic resin primer 
and protective coating

• Deep-penetrating
• UV and weather resistant
• Increases the surface strength of concrete, 

plasters and screeds
• Indoor and outddoe use

Transparent 2 l, 5 l and 
10 l cans

– –

CT
 4

4

Acrylic paint for concrete structures, 
facades and building interiors

• Resistant to weather conditions and 
aggresive airborne chemicals

• Resistant to CO2 diffusion
• Alkali-resistant
• Low absorbency level

163 colors 5 l and 10 l 
buckets

– –
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