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Introduction






Mission and vision of KROEX/\ e
co RS

Our success dependsprimarily on
how our customers perceive us and

how our products compare to their
requirements, expectations, competitive
offers and environmental concerns. We
therefore place a strong emphasis on the
quality of the finished products, and have
our own laboratory where we regularly
test the capabilities and durability of our
products. In addition, we pay a great deal
of attention to environmental protection
and the use of natural raw materials.

KROE focuses on the individual

customer, and each order

is carefully discussed and prepared before
production begins. The variety of textures
and colours achieved through the use of
dyes and cements, as well as the different
types of surface treatment, ensure that
none of our projects are the same.

KROE is successfully positioning

itself in the European market,

which involves fulfilling restrictive
quality requirements. We are I1SO
9001:2015 and I1SO 14001:2015 certified,
and we are a full member of The
International Glassfibre Reinforced
Concrete Association.







Why KROE?

We use high-quality raw materials that
affect not only the mechanical properties
of the material, but also its
environmental impact or appearance,
which in combination

with modern production technology
makes it possible to produce high-quality
products.

e individual approach;

e we produce with top-grade cement in
accordance with the requirements of
the worldwide concrete association
GRC(GRCA);

* we use alkali-resistant glass
fibres, which are one of the basic
components of the
responsible in GRC mixes for
flexural strength, frost resistance
or
also tensile strength. The fibres used
are certified and completely safe for
health;

* we use high-quality, flue-cured

and fractionated sands of the
appropriate grain size;

It is also worth remembering that concrete can be

reinforced with materials other than glass fibre, such as

polypropylene fibre, which degrades in an alkaline
cement matrix.

It is cheaper, but has approximately nine times less

strength than zirconium-coated fibreglass.

because GRC fair-faced concrete is only

a fine fraction, the aesthetic

appearance, for example, is

significantly improved

smooth products that are difficult to
achieve in traditional mixes. The concrete
thus takes on the aesthetics of a fine and
refined product;

We use spray technology, which allows the
glass fibre to be evenly distributed across
the surface of the panel and in strategic
locations, improving bending strength;

special additives are included in the
composition of the mix to improve
the performance of the concrete;

wide range of possible shapes and surfaces
(individual concrete elements of up to several
m2in area);

Pigment dyeing makes it possible to achieve
almost any colour of panel, and we offer the
possibility of colour matching to an existing
product;

material stability - elements

of GRC concrete last for many years. Phenomena
caused by the effects of atmospheric agents have
no influence on the

on the mechanical strength or safety of the
board.
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GRC concrete as a
building material

GRC stands for glass fibre reinforced
concrete - a variation of ARCHITECTURAL
concrete. It combines

advantages of both glass fibre and
concrete. This MATERIAL has
significantly better sTRENGTH,

DURABILITY and RESISTANCE to

brittleness

cracking. As GRC concrete contains only
mineral RAW materials, it is an
environmentally FRIENDLY, fully recyclable
material.

It can be easily moulded and its surface
can be SHAPED TOGIVEA  VARIETY OF
textures, patterns, including 3D. Glass
fibre reinforced concrete can be mass-
coloured, so the coLouRr palette of this
material iS UNLIMITED.

GRC concrete
in facade
manufacturing

For many years there has been growing
interest in the construction industry in
the use of GRC concrete PRIMARILY IN THE
form of THIN-WALLED CLADDING elements for
both external and

and internal.

Glass fibre reinforced concrete is a mixture
consisting oF 90% sand AND cement, with
the remaining 10% in the form of GLASS
fibres, pigments AND other additives.
Unlike sTeeL fibres, glass fibres do not
require the

A Canalside | London, United Kingdom

CORROSION protection material, as well as the
concrete lagging. For this reason, the

elements are significantly LIGHTER, can be

THINNER AND SLIMMER.

It is also distinguished from cLAssIC concrete by a
much BROADER possibility of shaping the AESTHETIC
qualities of the surface, so it can provide a
beautiful architectural setting for buildings AND
INTERIORS. AS an INORGANIC material in which
natural CHEMICAL processes TAKE place, this
material (like wood) ages wiTH ""character".
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GRC concrete in architecture

v ventilated facade of external walls interior wall cladding
cornices and window reveals door cladding
ceiling and sub-ceiling tiles housing for pillars and portals
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wall coverings and claddings

countertops, sinks

landscaping elements, benches, seats

integration plates, directional plates

v pots

bar counters, reception counters
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Varso Tower | Warsaw, Poland

KROE GRC panels

Colour : anthracite

Invoice : deactivated area
Surface finish: mother-of-pearl



Canalside | London, United Kingdom

KROE GRC boards
Colour : Broken

white Texture :
Smooth

Surface finish: sandblasting









101 George Street, Croydon, London | UK

KROE GRC panels

Colour : natural grey

Texture : smooth

Surface finish: sandblasted pattern




Rajska 3 | Krakow, Poland

KROE GRC panels

Colour : natural grey

Texture : smooth

Surface finish: water repellent impregnation









KTW Office Buildings | Katowice, Poland

KROE GRC panels

Colour : black

Invoice: Medusa Group individual design
Surface finish: smooth



Podium Park | Krakow, Poland

KROE GRC panels

Colour : light beige

Texture : smooth/ Thur 1/173 RECKLI
Surface finish: sandblasting









National Archive | Krakow, Poland

KROE GRC panels

Colour : shades of BROWN, grey and beige
Texture : smooth/ Thur 1/173 RECKLI Surface
finish : -.






Advertising agency FUX | Gliwice, Poland

KROE GRC panels

Colour : natural concrete

Invoice : Reckli matrix 2/174 BREISGAU
Surface finish: smooth






Material characteristics

What is our contribution
into the final appearance of the
product?

A pisTINCTIVE feature of our

company is the wide-ranging

ability to

THE INDIVIDUALISATION of products. This
RANGES from THE colour and surface FINISH
to special prints or the use of a DIE TO
achieve a specific surface shape. We are
able To carry out even the most
DEMANDING CUSTOMER orders. At the design
DISCUSSION stage, our designer determines
THE desired product features,

and then material samples are made
and PRESENTED TO the CLIENT for APPROVAL.

-]

y/
A
\

A

Invoice
Smooth, air voids

Matrix
Pattern making
bespoke ACCORDING TO THE project

Relief
Creation of subtitles/characters/logo
IN CONVEX Oor concave form in ACCORDANCE
WITH THE design

Cutting through
Precision cutting INTO THE panel
using a waterjet cutter

Surface finish
Effects of GLOSS, SANDBLASTING,
RUST, etc.

KROE waterproofing
SPECIALISED, HYDROPHOBIC,
STAINING, anti-graffiti

Colour matching
UNLIMITED COLOURING
possibilities.
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Surface finish

Invoice

The surface of the plate gives it a
unique character. Basic

and naturally obtained two textures of
the coNcReTE slabs are a smooth surface
or a pattern reflected FROM THE MATRIX.

shaped surface
texture - matrix

Relief

KROE has STATE-OF-THE-ART equipment
that allows any relief-logo, text, drawing-
to be made on the surface of concrete.
The relief can be used to decorate both a
FLAT slab and a 3D element. This
technology allows UNIQUE visual effects to
be achieved.

concave relief

Shape cutting and cutting out
through

Cut-out / shape-cutting - cutting out
LETTERING, SIGNS, PATTERNS IN THE PLATES iS
done using a precise, COMPUTER-CONTROLLED
waterjet cutter. WaterlJet is also used to
cuTt plates to any format.

shape cutting

Photoconcrete

A technique INVOLVING THE TRANSFER OF A
TWO-DIMENSIONAL image onto a concrete
slab IN 3D form. The DESIRED IMAGE
(FIGURE/LANDSCAPE) is DEVELOPED individually
on the basis of the client's photograph.
The structure IN the form of VERTICAL lines
can be scaLeD at will and selected to suit
the orDEeRED format.

The lines can be positioned IN any
orientation - VERTICAL, HORIZONTAL AND at
any angle, which affects the refraction of
light and shadows on the image surface.

lines

smooth sheet

convex relief

cutting out

cones
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Mechanical finish

Mechanical surface FINISHES INCLUDE
SANDBLASTING, POLISHING AND RUST effect. Each
OF these TREATMENTS can be performed wiTH
varying STRENGTHS from a light to a very
STRONG effect.

deactivation (exposing light sanding
the aggregates)

Use of additives

Various additives can also be added to
the board to creaTe a visual effect, e.qg.
SHINY particles oF

IN THE SUN, ROUGHNESS.

mica light-coloured fine aggregate
pearl mica dark precious aggregate
Impregnation
For colour RETENTION AND surface The way our product Is FINISHED can significantly
protection WE RECOMMEND change the appearance of the board, even HAVING THE
IMPREGNATING OUI PRODUCTS WITH SAME colour.
OF GRC concrete WITH STATE-OF-THE-ART Below Is an EXAMPLE OF THE EFFECTS OF THE various
nano- and micro-particle penetrating FINISHES.
IMPREGNANTS
deep INTO the material. Types of
IMPREGNATION used: STANDARD WATER
repellent, anti-graffiti, LASER IMPREGNATION
(transparent), DIRT repellent coatings,
SILICATE SEALING impregnation.
water repellent gloss impregnate
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Colours

The way our product IS FINISHED can
significantly change the appearance of
the board, even HAVING THE SAME colour.
A sample presentation of the EFFECTS OF
THE various FINISHES IS SHOWN next. KROE
has a huge range of ACHROMATIC COLOUR
shades on offer.

From pure TITANIUM White to dark
ANTHRACITE. The company does not have
a specific coLour palette. Virtually any
colour 1s possible

IN any shade. CoLOURED panels are dyed
IN THE MASS using

Colour matching by KROE

THE PROCESS OF matching a colour to a reference sample INvOLVES several sTeps, the final one being THAT the
customer usually receives several smaller samples, then, once the coLour most closely resembling the desired
one has been accepted, a large sample is made showing a section of the panel.

the colour obtained sample surface surface of sample
deactivated sandblasted

brick cross-section as a reference
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Cladding elements

The GRC technology used By KROE offers almost
unlimited possibilities IN THE forming of thin-walled
cladding COMPONENTS : L |

C-SHAPED; corner panels; CUSTOMISED panels - CURVED,
ETC.

The dimensions of the elements should be
consulted with KROE at the design
stage.

Examples of possible cladding element
shapes are summarised below.

3D corner elements non-standard elements

L-shaped elements

C-shaped elements
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Matrices and moulding

KROE matrices

Thanks to its own IN-HOUSE modelling
workshop AND THE extensive EXPERIENCE Of
its EMPLOYEES, KROE BOASTS THE ABILITY TO
create ENDLESS model PATTERNS, which ARE
THE BASIS for the creation of moulds for
unique products.

MADE OF ARCHITECTURAL concrete.

RECKLI matrices

KROE is working wiTH RECKLI, which has a
wide range of READY-MIX DIES fOr SHAPING
concrete surfaces.
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Moulding
Production process in GRC technology

We have extensive WORKSHOP
facilities, thanks to which we are
able to create COMPLEX SPATIAL
elements. An example of how a 3D
panel is created, from the moment
the model is made for the mould to
the moment it is cast, using the
example of a cCorNICE for one OF OUR
PROJECTS.

1) model preparation 5) incorporation of handles in the forms
2) resin mould protection 6) finished product

3) Ready-made GRC panel 7) close-up of finished product

)

4) coating of the mother mould
with shellac
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Physical parameters

1800-2100 *o'm3

Porosity
16 - 25%

Durability
Up to 100 years

F100

Water
ABSORPTION
<11%

Specific gravity

Frost resistance

é

Reaction to fire
Class A2-s1 dO

Compressive strength
>60 N/mm2

Sound insulation
Very good

LOP proportionality limit
> 8 N/mm?2

Bending strength MOR

> 18 N/mm2

Summary of mechanical properties of the product after 28 days

Essential
characteristics

Performance
characteristics

Harmonised specification
Technical

Tensile strength 8 - 12 wmm2
Material inflection point 4 - 6 Vmm2
INTERLAMINAR SHEAR IN THE 2 - 4 N/mm2
horizontal plane

INTERLAMINAR SHEAR IN THE 7 - 12 mm2
vertical plane

Material strength 25 - 35 Wmm2

Impact

15 _ 25 N/mm/mm?2

Bulk density of dry RAW MATERIALS

Element dimensions

1800 - 2100 koms

PrAcTICAL Design Guide for
Reinforced Concrete - GRCA
International

Plate dimensions

Tolerances

Standard/Standard

0-3m

+3 mm

>3m

+6 mm

techNOTE 13 GRCA Internatianal
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Technical specifications

Edge thickness TOLERANCE

Tolerances Standard/Standard

+12mm - Omm techNOTE 13 GRCA International

HoLE location tolerance

Tolerances Standard/Standard

+3 mm techNOTE 13 GRCA International

Curved bend

Tolerances Standard/Standard

<L/250, where L = length of the element techNOTE 13 GRCA International

Thickness tolerances

Tolerances Standard/Standard

+2mm - Omm for facing coat

techNOTE 13 GRCA Internatianal
+5mm - Omm for backing coat

Physical parameters

Essential Performance Harmonised
characteristics characteristics technical specifications
Class of concrete C50/60
WY/C ratio max. 0.36
Alkaline resistance of glass fibres Yes
EN 14992:2007+A1:2012
Bending strength MOR >18 Wmm2 "Precast concrete PRODUCTS.
Wall elements”
Minimum ZrO, Min. 16.5% Method 3
Declaration of
Compressive strength of concrete >6(Q Vmm2 conformity
WITH THE design arrangements
LOP proportionality limit >8 N/mm? + PRACTICAL Design Guide
for REINFORCED CONCRETE
Softness <11% GRCA International
Young's modulus 10-15 GPa
Kirchhoff module 7-13 GPa
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Ecological facts

When it comes to environmental issues,
KROE sets the BAR high by PLACING great
emphasis on

on environmental protection and
ENVIRONMENTAL responsibility.

THE USE OF innovative technologies
significantly reduces EMISSIONS OF noise,
DUST AND CO5 to the

atmosphere. Products made FrRom GRC
ARCHITECTURAL concrete ARE completely
HARMLESS to the environment and thus to
human health.

100% recycling

GRC concrete is based on natural

Emphasis is also placed on the
sustainable use of MATERIALS.

Natural components

our product IS BASED on natural
COMPONENTS.

Sound insulation

products made oF GRC FAIR-FACED
concrete PROVIDE GOOD sound
INSULATION.

GRC ecology

Holistic approach

KROE is committed to sustainable
development, where environmental
protection is an IMPORTANT GUIDELINE

FOR the company'’s activities. Main
activities

PRO-ENVIRONMENTALISM IS shaped BY THE
requirements of the I1ISO 14001 standard.
The use OF natural, RECYCLABLE MATERIALS
significantly reduces production WASTE
AND pollution.

MATERIALS that ARE 100 % RECYCLABLE.

The material is MADE up of 100% natural
raw materials and is fully recyclable,
ensuring a significant reduction in the
use of natural resources.

Hygiene certificate
products made oF GRC FAIR-FACED

concrete ARE completely HARMLESS to the
environment and thus to human health.

Reduction of CO,
the composition AND technology
allow a reduction in emissions
compared to heavy PREFABRICATION.

APPLICATION of 1SO 14001

ISD high emphasis on meeting European
environmental STANDARDS

14001

EPD | LCA analysis

On request, we can provide you with an EPD
(Environmental Product DECLATRATION) - a document
DETAILING THE environmental IMPACT of a product OVER its
entire life cycle (LCA From Life CycLE Assessment). An
EPD allows the CLIENT TO make INFORMED CONSUMER
decisions, LEADING TO A reduction in the environmental
impact of a building. It also INCREASES THE chances of
obtaining sustainable BUILDING CERTIFICATION (DGNB, LEED,
BREEAM and other schemes).

KROE products CAN BOAST LOW CO2 EMISSIONS OF less
than 17 kg of CO2 per panel with a surface area of
1m2 and a thickness of 1.5 cm!
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Quality

The high quality of our PRODUCTS is a
priority for us, which is why we take
great CARE DURING REGULAR inspections of
the proDUCTS

AND production PROCESSES. High-quality
products ARE OUR HALLMARK.

Integrated management
system

KROE has implemented

and a functioning integrated
MANAGEMENT system. We place a

strong emphasis on the use of high-
quality RAW MATERIALS AND INNOVATIVE
technology, with

WHILE RESPECTING the environment, using
energy wisely AND emitting as LITTLE CO, as
possible.

We are certified to ISO 9001 AND ISO
14001 standards and are also a Full
Member of The International

GLASSFIBRE REINFORCED CONCRETE

Association (GRCA). This is

an international organisation that brings
TOGETHER THE most important players in
the GRC market, and membership of this
association provides assurance that a
company meets high STANDARDS AND IS
subject to annual audits.
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Basic research carried out IN our laboratory

Study Frequency of testing Standard/Standard

Bending strength test (MOR) 2-5 times A week

SOFTNESS when submerged 2-5 times Aweek

and dry

GRCA - MEeTHODS of testing
and GRCA - Specification for

Measurement of the
CONSISTENCY OF fresh cement
MATRIX

the Manufacture, Curing &
Testing of GLASSFIBRE
REINFORCED CONCRETE (GRC)
ProDUCTS

Testing of fibre content IN
THE spraying process

2-5 times A week

Tensile strength measurements

2-5 times A week

Table of tasks for ZKP

All KROE products are suBJecT to full
Factory Production Control (ZKP).
MCC is a dedicated team of SPECIALISED
TECHNOLOGISTS.

KROE has its own laboratory, which,
as one of the few IN Poland, can
BOAST extensive facilities

IN THE field of GRC concrete testing
equipment. IT also has ONGOING
cooperation WITH RESEARCH centres at
the AGH University of SCIENCE AND
TecHNOLOGY and the CRACOW UNIVERSITY
of Technology. This MAKES IT POSSIBLE TO
carry out all tests and obtain results
necessary for MARKETING THE MATERIALS ON
THE Polish and FOREIGN markets.

In terms of internal quality control,

the plant uses: bending and
COMPRESSION strength machines,
SPECIALISED apparatus for testing
CEMENTS AND AGGREGATES,

a cLIMATIC chamber to test the effects of
FREEZING/THAWING ON BUILDING materials, a
salt spray chamber to determine the
CORROSION resistance of building
MATERIALS, AN Office

for determining the penetration DEPTH
OF pressurised water, AND equipment
for measuring the MOISTURE CONTENT OF
RAW MATERIALS AND FINISHED PARTS.

Specially qualified

THE QUALITY CONTROL and inspection of the
RAW MATERIALS, the fresh CONCRETE MIX AND
THE amount of DoseD alkali-resistant glass
fibre, as well as the inspection of the
FINISHED PRODUCTS, ARE CARRIED OUT BY a
separate quality control unit.
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GRC facade design principles

WHEN designing a ventilated facade wiTH You should familiarise yourself with

KROE GRC concrete, there are several WITH material CHARACTERISTICS AND INSTALLATION
important considerations to take into OPTIONS.

ACCOUNT

ASPECTS that CAN AFFECT THE production
PROCESS (TIME, accuracy, economy):

Keep in mind THE time needed for:
preparation

samples for ACCEPTANCE, selection of
the reference sample, determination
of the manner of

and assembly system, production,
SEASONING, PACKAGING and transport.

In order to STREAMLINE and SPEED UP the
production process, FAGADE elements
should be DESIGNED as REPETITIVELY as
possible. This MAKES IT POSSIBLE TO
STREAMLINE production, assembly

and transport.

In the case of panel design

WITH THE REFLECTION of the MATRIX,
attention should be paid to the
dimensions of the MATRICES, As well
as to the effect created by the
folding of the two plates THAT SIT
underneath the texture CONTINUITY
angle.

EXPANSION voids are required between
the boards DURING installation.
Depending on the project, from 3-
20mm.

Each FACADE must have an individual
design of the mounting structure
made and SIGNED BY AUTHORISED
persons.

All technical aspects are best
consulted witH KROE

which wiLL PRESENT possible and best
SOLUTIONS: iInfo@kroe.eu

Bl OO0 @


mailto:info@kroe.eu
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Design guide by KROE

Choice of fastening system

The choice of the type of mounting
system should be DEFINED BY the FACADE
designer. If MECHANICAL FIXING IS chosen,
the POSITIONING AND Nnumber of
MECHANICAL bull BARs used to fix the
panels to the suBsTRUCTURE should be
defined IN THE TECHNICAL design of the
FAGADE, drawn up for the specific
building,

Depending on THE type of TRIMMING AND
the condition and type of substrate to
which the AsseMBLY elements ARE TO BE
fixed.

Each FACADE must have an individual
design of the mounting structure made
and SIGNED BY AUTHORISED persons.
Depending oN THEIR intended use,
KROE GRC products caN be
manufactured to AcHIEVE different
material PERFORMANCE characteristics.
The table BELOW SUMMARISES THE
characteristic parameters necessary for
ARCHITECTS/BUILDERS TO SELECT suitable
mounting SYSTEMS.

Parameters IN THE various manufacturing technologies

Production Specific LOP ratio limit Destructive Compressive
technology gravity [<9/m3] [MPa]. stress MOR strength [MPa].
[MPa].

Premix >5-14 >40

Spray Premix 1800 - 2100 >8-12 MPa >12-15 >50

Spray > 18-30 >60

Production Water Reaction to fire Porosity Frost

technology ABSORPTIO resistanc
N [%0] e

Premix

Spray Premix <11 class A2-s1 dO 16 - 25 Class F100

Spray
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Fastening systems

Bonded system on aluminium
subcon- struction

In THE INTERIOR, KROE recommends a
simplified fixing system.

KROE concrete panels ARe attached to
VERTICAL SUBSTRUCTURES (ALUMINIUM profiles)
USING A state-of-the-art ADHESIVE system
that has all THE required ApPROVALS. This is
the most secure

and the only system RECOMMENDED BY KROE
for INTERIORS.

UsING THE KROE-supplied adhesive, THE
panel is glued to THe wall, which is levelled
USING AN ALUMINIUM FLAT BAR.

Exact instructions ARe available wiTH

THE KROE products when ordering the
ADHESIVE system.

Panel mounting systems
for ventilated facades

The idea of a VENTILATED facade is
based on LEAVING AN AIR void between
the FACADE panels,

and thermal insulation components of the
building.

The system consists oFf fittings

and profiles - ALUMINIUM OFr stainless steel
- THAT FORM A grid FIXeD to the building
wall, between which the thermal
INSULATION material is INSTALLED. Each
PROJECT should have an individual design
of the mounting system. KROE can provide
a design for the attachment of the
substructure

and provide a complete fixing system.

THE METHODS OF fixing MAY differ
significantly or slightly from each other.
THE choice of mounting system depends
on the decision of the builder and/or
developer.

A Example of fixing socket system

Invisible assembly - gluing

The substructure consists OF ELEMENTS
ANCHORING to the load-bearing wall of the
building - MOUNTING CONSOLES, PROVIDING space
for the thermal INSULATION, AND vertically
ALIGNED "T" or "L" profiles.

- THE SHAPED surface THAT FORMS THE
attachment surface of the FAGADE panels.

The idea is the same as ForR bonding
panels to ALUMINIUM PROFILES in the
INTERIOR.

Installation of the FACADE on this system
should take place AT air temperatures of +5 to
+35°C relative HUMIDITY below 75%.

The bonding ability of the compoNENTS should
be coNFIRMED with the relevant system
ADHESION MARKINGS

BY project-specific APPROVAL
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Invisible installation - mechanical system

drilling a hole

in the rear surface of the
plate

The essence of a mechanical
system

It consists of holes BEING DRILLED IN THE

back of THE panels.

WITH an UNDERCUT.

Special MOUNTING anchors ARE then
inserted into the hole. The POSITIONING OF
THE ANCHORS on the sLAB must be CALCULATED
BY THE constructor and depends on the
chosen installation system AND DIMENSIONS.
and PARAMETERS OF THE panel. This
information should be specified IN THE
TECHNICAL design of the FACADE,

developed for the specific building,
Depending on THE type of TRIMMING AND
the condition and type of substrate to
which the ASSEMBLY elements ARE TO BE
fixed.

Each facade must have an individual design of the mounting structure

SHEEEE

embedding the anchor

Application of the system
mechanical

Depending on requirements, PARTIAL
assembly can take place either on site or
on the probucTION floor.

EMBEDDING a mounting dowel IN A
CONCRETE SLAB allows GREAT flexibility IN THE
choice of fixing system from the world's
LEADING MANUFACTURERS OF fixing SYSTEMS
(e.g. HOOKS, HANGERS, HANGERS, rails).

The advantage of this system is that it is
easy and FEASIBLE to assemble and
disassemble.

REGARDLESS Of WEATHER and TEMPERATURE
conditions (WINTER installation
possible).

made and SIGNED by authorised persons.

Example of installation of a panel on an invisible system - pendant mounted on

a horizontal profile

tightening the screw
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The most common method of mechanical

installation

Stone anchor

This method enables fagades to be
constructed USING dry installation
technology. It consists in FIXING CONCRETE
slabs to the walls of the building.

using suitable STONE ANCHORS, WITHOUT

THE use of BONDING COMPOUNDS between
the stone and the wALL. FOr CUSTOMERS,
THE durability of such a system is of

prime importance.

For this reason, WE ARE PROVIDING you with
the results of TESTS THAT EXAMINE THE force
NEEDED tO PULL THE ANCHORS OUT OF THE slab.

Other fasteners in panels

THERE is the possibility of embedding
special KROE SHIMS WITH A PROTRUDING
THREADED section, INTERNAL thread, special
undercut or POCKET IN THE thickness of the
element or IN AN additional CONCRETE
""CUSHION".

Stone anchor

Anchor type

Undercutting anchor

Another soLuTioN that allows the
CONCRETE slab FIXING BATTENS TO BE
completely hidden is the use of special
BATTENS - MECHANICAL EXPANSION
(UNDERCUTTING) ANCHORS THAT ARE FIXED IN
THE case of ELEMENTS

with sMALL internal panel THICKNESSES.
Thanks to the specially DRILLED HOLES (WITH
the so-cALLED

"UNDERCUT"), they can even be used FoRr
COMPONENTS With SMALL THICKNESSES. Thanks
to the THREADED END OF THE ANCHOR, the
panel can be fixed to the anchoring
ELEMENTS (IN THE direct system) or to the
SUBSTRUCTURE ELEMENTS (IN INDIRECT Systems).
The DURABILITY and robustness of this
system is ILLUSTRATED by the ANCHOR
PULL-OUT results below.

Plate thickness 40mm

Result [FIr]

Mechanical parameters of selected SWALES

3.35kN

Test Anchor FSR FSR KL KROE KROE
v 13x15 15x15 7x15 connector connector in a
on the "cushion”
record
Shear [kN] 8,32 6,87 4,67 4,96 5,67
Pull-out [kN] 2,09 2,41 3,00 3,58 3,97
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Grout types

Open joint

The joint can be left uNBULLT, as a
certain distance from the next CLADDING
element. This ALLows for a uniform view
of the surface. The best soLuTION if you
want to

as THIN/ADHESIVE as possible.

Invisible joint

The joint can be created BY SHAPING the
CLADDING panels ACCORDINGLY. This DILATION
MAKES THE surface of the grout IDENTICAL to
the top LAYER of the tiles, making it less
VISIBLE.

o1



Handling of KROE panels

Storage and transport

Appropriate handling

WITH the panels is of considerable
importance in maintaining their
FUNCTIONALITY,

as well as AESTHETIC and MECHANICAL
properties. Please note

about the basic principles of HANDLING
THIN-WALLED GRC concrete products.

Rules of conduct on site
Transport and unloading

e  KROE coNCRETE slabs ARE properly
PROTECTED AND TRANSPORTED On special
PALLETS.

e  THEEDGES of the boards ARE
SECURED DURING transport, care
should be taken DURING
UNLOADING.
about PRODUCT safety.

e  SPECIAL care must be taken when
RECEIVING the transport of the panels.
When unloading, the goods must be
received QUANTITATIVELY and
QUALITATIVELY. If anything RAISES
CONCERNS, a protocol must be bRAWN
up immediately.

WITH THE DRIVER and/or contact
wiITH KROE. This should be done
before the panels are installed.

e  LARGE-FORMAT boards should be
transported with a FORKLIFT truck so
that the distribution of forces is EVEN.
Excessive DEFLECTION of the pallet can
cause damage to the COMPONENTS. THE
recommended fork sPACING is L/5 from
the edge of the pallet.

* Pallets should be transported
and unload one at a time -so as
not to damage the surface AND
corners of the panels.

e Avoid VIBRATION AND SHAKING WHEN
HANDLING pallets. Pallets should be
LIFTED one at a time and care
should be taken.

Storage of goods

e The boards may oNLY be STORED on a flat
surface, not sTACKED, pallets witH boards may
be sTORED IN dry rooms.
and VENTILATED.

e  ENSURE that the pallets ARE PLACED On A LEVEL, EVEN and
HARDENED surface.

e ITISFORBIDDEN TO STACK the boards VERTICALLY
against each OTHER.

e The manufacturer's packaging does not give 100%
protection against the weather. Care should be
taken to ensure that the panels are additionally
protected with BUILDING FILM. The manufacturer's
packaging should be rRemoveD shortly before
installation.

e The boards musT not be exposed to THE elements after
UNPACKING and before assembly. OPEN/UNSECURED
pallets must not be displayed.

OUTDOORS, exposed to direct WEATHERING (rain, snow,
HUMIDITY).

e Boards must not be leaned directly against e.g. a
wall, STORED WITHOUT appropriate spacers, placed oNE
board on top of ANOTHER Or interleaved with
polystyrene foam which would be in direct contact
WITH THE board sURFACE as this may result in unsightly
DISCOLOURATION as well as Loss of appropriate
PARAMETERS (€.9. FLATNESS).

e The boards should be handled wiTH clean gloves to
avoid CONTAMINATION that may AFFecT the aesthetics of
the board.

e If no comments ARE received by 7 days after DELIVERY
OF THE ITEMS to the building site, the goods are
deemed to be in ACCORDANCE WITH THE ORDER.

e  KROE conNcreTE slabs should be stored AT THE final
installation site 3 days before installation to stabilise
the TEMPERATURE and HUMIDITY CONDITIONS.

e Care should be taken WHEN UNPACKING THE boards FROM THE
PALLET - lift the top board from the pallet so that it
is upright on the long side - do not SCRATCH jt.
and DAMAGING THE next board on the pPALLET, then
pick IT up and transport it IN an upright position
TO I1Ts final DESTINATION.
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HANDLING OF KROE boards

e KROE boards ARE IMPREGNATED. Do
not use any CLEANING chemicals or
additional IMPREGNATING AGENTS
yourself witHouT THE manufacturer's
instructions.

e Periodic washing and
MAINTENANCE OF THE panels after
installation is recommended
BETWEEN 2 and 5 years, unless
The situation and exposure to dirt
requires a different frequency.

e ANy SELF-TREATMENT - such as
CUTTING, drilling - should be
consulted wiITH THE
manufacturer.

. If, despite all PRECAUTIONS, THE board
iS DAMAGED BY tearing oFr a small
section, THE manufacturer should
be consulted
WITH A REQUEST to prepare and send a
repair kit wiTH THE
WITH INSTRUCTIONS.

e All work must be carried out IN
accordance wiTH health and
safety regulations, using new and
CLEAN GLOVES.

Product interference

KROE slabs ARE generally PREPARED for
direct installation, but if further
processing of the slab is required, oNLY
material AND tools designed for GRC
concrete should be used.

Preparation
The area to be treated should be PREPARED
IN advance. It should be a dry place with an
EVEN surface, free oF DIRT.

Cutting
The slabs can be cut both wet wiTH A
water jet, for example, and dry witTH A
HANDHELD CIRCULAR saw. It is important to
remember not to carry out any TREATMENT
on a WET/HUMID BOARD as this may lead to
a
to loss of QUALITY PARAMETERS. The pyreta
should be protected FrRom tool splatter.

Drilling
A stone drill or other drill equipped wiTH
A special drill bit should be used for
DRILLING.
Under no circumstances should A HAMMER
drill be used. MARKING OF THE cutting POINTS
on the BOARD IS best done WITH ADHESIVE
tape so as not to leave DIRT on the surface
of the product.

Maintaining adequate water repellency of installed panels

In order to maintain an adequate degree of WATER repellent treatment of CONCRETE slabs OVER
time, KROE recommends the use of A water-based product DEDICATED TO FAGADE concrete, e.g.
water-based impregnants from Schomburg, SIKA, KEIM. The impregnating agent used for re-
impregnation does not contain solvent - during re-impregnation, other FACADE ELEMENTS will not

be affected, e.g. glass, any seals, aluminium, etc.

DURING THE entire process of WATERPROOFING, it is essential to follow the manufacturer's
recommendations and to be familiar with all PrRobucT data sheets (Product Data Sheet, Material

SAFeTY Data Sheet).
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Maintenance and cleaning

This MANUAL concerns THE
maintenance AND cleaning methods

for CONCRETE ELEMENTS OF THE
company's

KROE. Employees working FOR THE user
and coming into contact wiTH the product
must be familiar wiTH THESE INSTRUCTIONS.

Maintenance

THE primary method of waterproofing is
HYDROPHOBISATION. A facade PROTECTED WITH
A WATER-REPELLENT agent reduces water
penetration from THE FACE. KROE
products CAN be WATER-REPELLENT
IMPREGNATED either

at the production stage as well as

after commissioning. The impregnant

IS & SUBSTANCE

VAPOUR-PERMEABLE and, after PROLONGED
exposure to the elements, the natural
process is a GRADUAL loss of PROTECTIVE
properties, so to maintain the best
possible

THE WATER REPELLENT effect should be carried
out in CYCLES,

and THEREFORE re-coat THE PRODUCTS With a
suitable preparation. The FREQUENCY of
action should depend on THE loss of WATER
repellency. After each CLEANING OF the
FAGADE or individual ELEMENTS, the
following should be assessed

the level of water repellency by MEANS OF
THE water droplet test. If the droplet
does not RuN oOff but is ABSORBED, this
indicates the need for RE-IMPREGNATION.

IN ADDITION TO THE aforementioned water
REPELLENT IMPREGNATION, oleophobic/anti-
graffiti/ OR BIOCIDAL IMPREGNATION is also
possible on special request.

Occurrence of impurities on fair-
faced concrete facades in the form
of a white deposit called
efflorescence

White, frost-like DEPOSITS are NOTHING

MORE than salt deposits, most

commonly chlorides, sulphides and

SULPHATES. They are FORMED on the

surface of a component As A result of
crystallisation of soluble salts

IN water. Usually, THE efflorescence wiLL BE
WASHED AWAY BY RAIN after a certain time.
However, if you do not want to wait, you can
remove them earlier.

In the first instance, check,

what type of deposit you are dealing wiTH. If
THE deposit is thin and can BE WIPED OFF by
HAND, IT is sufficient to remove the
EFFLORESCENCE WITH a dry sponge or BRUSH (not
a STEEL BRUSH, as it may SCRATCH THE surface of
the concreTE element). If this is not possible,
you can try WASHING it off with a WET BRUSH
USING water only. If the deposit does not
disappear FROM THE SURFACE Of the element
after this treatment, BuUT A light GREY
DISCOLOURATION APPEARS 0on the surface of the
element, it is necessary to use special
PRODUCTS FOR this purpose. These ARE available
AS CONCENTRATES. Only then is the product
APPLIED and the surface of the concrete element
SCRUBBED With a SOFT BRUSH. The surface is THEN
thoroughly rinsed.

1) salt efflorescence
2) efflorescence after cleaning

The application of specialised coatings to the face of GRC concrete elements, can
reduce THE PROCESS of salt efflorescence.
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Characteristic features of the GRC

KROE products ARe characterised By authenticity and uniqueness of manufacture. The material
consists oF 100% natural RAW MATERIALS. Due to the nature of the product, ATTENTION must be paid
to a few observable changes in surface appearance over time, which rResuLT FROM THE 'life’ of the

material.

Possibility of discolouration,
efflorescence

Under the influence of external
CONDITIONS, slight DISCOLOURATION or salt
efflorescence MAY appear on the surface
of the ELEMENTS. SALT efflorescence is the
result of sALT crystallisation when
exposed to MOISTURE. However, they HAVE
Atendency to

spontaneous fading, this PROCESs can be
ACCELERATED BY CLEANING or reduced BY
applying SPECIALISED coatings to the FACING
surfaces.

Unlike building MATERIALS such as stone,
fired ceramics, glass or PLASTICS, concrete
is not a fully FORMED material.

FoRr sevERAL decades after the precast
CONCRETE element has been
manufactured and installed, HYDROLYSIS
and hydration REACTIONS IN THE cement
WILL CONTINUE TO TAKE place in the precast
concrete, which is LINKED TO THE
SIMULTANEOUS formation oF THE PRODUCTS
oF these reactions (salts). These OCCUR IN
THE form of a white, FROST-LIKE DEPOSIT,
which may acquire A greyish-yellow
tinge over time. The most common are
water-soluble chlorides, suLPHIDES and
SULPHATES.

IT IS FORMED BY THE CRYSTALLISATION on the
surface of the slab of MINERAL COMPOUNDS
contained IN THE concrete and its
surroundings.

Therefore, depending on the operating
CONDITIONS (humidity, temperature,
SUNLIGHT, HUMIDIFICATION, €.g. ACID RAIN),
changes to the aesthetics of the CONCRETE
ELEMENTS (stains, spots) MAY occur.

Air voids / surface
irregularities

On the surface of the concrete, small AR
voids (Fig. 1) or small surface IRREGULARITIES
(Fig. 2) MAY occur. These ARE A NATURAL
characteristic of concrete.

Colour changes

The individual elements created

MAY SHOW A SLIGHT variation IN colour
during the probuUCTION cycle (Photo 3).
This is a specific characteristic

and natural to the material, especially
if a smooth surface is chosen.
TEMPORARY Or permanent COLOUR
changes MAY also occuRr As a result of
ATMOSPHERIC CONDITIONS (PRECIPITATION,
SUNLIGHT, climate).

3

1) air voids
2) surface irregularities
3) efflorescence and colour changes
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Facade soiling assessment and
cleaning methods

The degree of soILING OF THE fagade should be
assessed BY AN APPROPRIATE person - each
case should be TReaTED individually. PErIODIC
inspection OF THE FACADE makes it possible,
among other things, to react quickly when
MICROBIAL infestation (ALGAE/FUNGUS) is
DETECTED. If SOILING IS present, it should be
REMOVED immediately by MECHANICAL MEANS
WITHOUT using water (e.g. white cotton
industrial CLEANING cloth). If THE SOILING has
not disappeared, further measures should
be taken.

Washing must not be used:

e  COrrosive CLEANERS;

e  SOLVENT-BASED chemicals;

e washers THAT use high pressure
for cleaning;

e abrasive CLEANING AGENTS.

If the HYDROPHOBIC COATING IS FOUND TO HAVE
BEEN damaged DURING cleaning (checking
WHETHER A droplet effect appears on the
FAGADE surface when WATER IS poured over
it or whether the element absorbs
WATER), THE facade or part of it should be
RE-IMPREGNATED.

Management of mechanical and
biological contamination

If SOILING IS FOUND on GRC concrete

PRODUCTS, it should be REMOVED as soon as
possible, TAKING CARE NOt tO ALLOW THE SOILING

TO DRY up/persist. The first step is to

dust off the surface , then try to remove the
dirt wiTH A clean cotton cLoTH. If the soiling

IS SUPERFICIAL, the area can also be lightly ABRADED
w it h 400-grit sandpaper (but wiITHOUT A
POLISHING effect).

If the ABOVE action is not enough, the product
can be washed gently with WATER (Or WATER
wITH A mild detergent, e.g. for clinker or
CONCRETE material).

Under no circumstances should

STRONG DETERGENTS, €.g. those CONTAINING
BLEACHING AGENTS, ammonia or ABRASIVE
substances. Plates should also not be washed
under high pressure, UsING A diffused water jet
instead.

After WASHING, DRY the plate with a compressed
air jet. Before cleaning, it is a good idea to TEST
THE effect of the PRODUCTS On a non-visible
surface. In UNCLEAR Or UNCLEAR cases, contact
KROE representatives to determine
appropriate REPAIR/MAINTENANCE SOLUTIONS.

1 2

1) Biological contamination (algae, fungi)
2) mechanical contamination (dust, dirt, oils, etc.)

In unclear or doubtful cases, contact
with KROE representatives to identify appropriate REPAIR/MAINTENANCE solutions.
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