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Offer

Rawlplug® has been operating
as an expert in fixings, fasteners
and tools for 100 years.

Although the most important, our products designed for professionals are
not the only pillar of our comprehensive offering. They are complemented
by specialised services and an innovative training programme. They have
all been created to provide our customers, namely engineers, architects,
constructors, contractors or salespeople, with access to a full portfolio of
capabilities, know-how and best practices aimed to support them in the
everyday pursuit of various tasks and business goals. And we can actually
vouch for that, because we know our customers and respect their work.
We are in touch with them on a daily basis, watching and listening to them
carefully. We wish to share with them our knowledge and experience,
allowing them to meet even the most ambitious challenges.

I°PRAWLPLUG 0O
Academy

Products

The Rawlplug® offering spans as many as 10 specialised
categories of products manufactured in some of the most
advanced production plantsin Europe. Rawlplug is the only
brand that can actually cater for the needs of all segments
of the construction industry. Every product is provided
between several to several dozen variants matching specific
requirements of different substrates, applications and
installation conditions. Each one comes with dedicated
accessories, altogether forming a complete system.

Our extensive portfolio of services dedicated for engineers,
designers and constructors stems from our comprehensive
approach to the designing of fixings. What is interesting
about our range of tools tailored to the needs of all these
professionals as well as the extensive technical assistance

is that, on the one hand, they provide the consumers of

the Rawlplug® services with high comfort of working under
conditions which affect their efficiency and enable them to
save time, and on the other hand, ensure safety which they
find so important at work.

Training

The brand's training offer is delivered under the Rawlplug
Academy® project, being a truly innovative development
programme based on the foundation of comprehensive
development of knowledge and skills of our customers. The
integration of Rawlplug Academy’s four pillars, i.e. the e-learning
platform, the Training Centre in London, the mobile education
and development centre known as the RawlTruck, as well as
traditional workshops and the knowledge base, makes it the most
comprehensive and useful educational scheme in the sector of
fixings and fasteners.




Timeless
inventions

The world’s first wall plug was a

prelude to Rawlplug's further patents
which revolutionised the construction

industry:

1919 Rawlplug
The world's first wall plug

1926 Rawlhammer
The world's first patented
hammer drill

1934 Rawlbolt
The world’s first
mechanical anchor

1941 Rawlnut

The world’s first shock- and
corrosion-resistant fixing

Spring Toggle

The world’s first fixing solution
dedicated to drywall applications

1948 Rawlanchor .
Drywall fixing solution whicha
revolutionised the market

TRANSIORDAN |

m 19192019
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Heritage

John Joseph Rawlings
—entrepreneur, visionary, inventor.

The world’s first wall plug he had patented, triggered a true revolution
in the construction industry and went down in history for good. At the
same time, this invention marked the beginning of a completely new
history — a history of the brand whose contemporary strength draws
abundantly from the legacy of the past, the achievements of the present
and the vision of the future.

— A brand which not only astonished the general public over decades
with innovative solutions and products dedicated to professionals, but
also with its panache and scale of operations, extraordinary ideas that
revolutionised the marketing of its era, and its comprehensive approach
to customers’ needs and expectations, in which it has never ceased to
be a role model. We are deeply convinced that the true Renaissance
man of the construction sector, whom John Joseph Rawlings definitely
was, would be proud of us. He would surely commend us on building the
brand’s strength on the grounds which combine the past heritage, the
achievements of the present and the vision of the future.

10

THAT GRIP THE WORLD
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Revolution
in marketing

It's truly extraordinary that whatever the effort undertaken

by the Rawlplug brand, it stepped far beyond the standards of
their day and age. Take the publicity campaign following their
breakthrough invention of the world's first wall plug. It was then
that the brand spent thousands of pounds for press advertising,
only to change the potential users’ mindset vis-a-vis the actual
fixing capabilities of their times. Acting with impressive panache
and on a massive scale, the brand made a commercial sensation,
allthe more since never before had any construction company
been advertised on Daily Mail's front page!

Travelling Rawlplug

What proved unquestionably supportive of the brand's
global expansion was the mobile display installation known
as Rawlplug Travelling Showroom. It marked yet another
revolution in marketing. These vehicles took long trips lasting
several months on all continents, from Sweden to Australia,
and made a sensation in each market where they appeared.
Never before had the potential customers encountered such
a direct form of commodity promotion combined with the
opportunity to use the products in practice. In a tailored van,
customers could become familiar with the full portfolio of
fixings as well as product datasheets, use individual items on
site, thus learning about their applications and installation
methods, as well as speak to the brand’s experts, hoping for
some individual consultations.

Service that begins
on drawing boards

Rawlplug has always understood and recognised the role
and importance of architects, designers and engineers.
Already in the 1940s, free-of-charge technical advisory and
support service were promoted by the industry’s press as a
means to solve any kinds of fixing related issues. “A service
that begins on a drawing board.” Isn't it stunning that such

a comprehensive approach to customer service is one of

the foundations of our legacy? Heritage which allows us to
respond to the needs of the present while curiously awaiting
the future.

Conquest of the world

The initial 20 years of Rawlplug’s operations were marked
with global expansion. To be presentin “every civilised
country in the world” was John Joseph Rawlings’s vision which
he consistently pursued over the successive years. At the

turn of the 1940s, the brand was present on all continents,
completing the conquest of the United States and aiming at
Australia. By that time, Rawlplug’s products had already been
manufactured in 10 countries, including London, New York,
Paris or Zurich.




Mechanical anchors

Advanced technology for high load capacity
and simplicity of use.

Bonded anchors

Uncompromising technical parameters
and safety guaranteed in all applications.

Facade insulation fixings

Simplicity and speed of installation in innovative solutions
for energy-saving buildings.

ECNDED ANCHOR

R'KEX i B

- Roofing insulation fixings
System solutions ensuring efficient installation
and long service life.

loNDED ANCHOR

R-KER

HYBRID R

PRAWLPLUG'

REﬁ"ii' (K Lightweight Fixings

Strength, versatility and simplicity of installation
in all substrates and with any fixture.

Power tool accessories

Comprehensive and complementary portfolio
of accessories for top-quality fixing solutions.

Fasteners

Highly specialised products dedicated
to all materials and service conditions.

Manual and direct
fastening systems

Portfolio of professional tools designed
with time saving and fixing reliability in mind.

Products

ONSTRUCTION

100 years of expertise in fixings, o
fasteners and tools.

Foams and sealants

High efficiency and unparalleled universality

No other brand in the world manufactures and delivers to its customers in a wide range of products matching diverse applications.

products that cater to virtually every segment of the construction industry.
Our offering consists of as many as 10 specialised product categories.

We control every step in the manufacturing process, starting from
designing performed by engineers collaborating with constructors,
through prototyping and testing handled by the R&D Department,

to production conducted in manufacturing plants which, in terms

of technology, are surely among the most highly advanced and best
automated factories in the world. For 100 years now, it has allowed

us to deliver products that are universal, on the one hand, and on

the other hand, which meet requirements of even the most highly
specialised construction works, offer modern design and unique technical
parameters, being easy to install and extremely durable in operation.

Passive Fire
protection system

Product portfolio for uncompromising fire safety.

12 13
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Services

We have genuine experts on board —
specialists who cooperate on a daily
basis to keep track of the actual needs
of construction professionals.

They continuously seek to improve the Rawlplug® service package,
focused on technical and design support for architects, constructors and
contractors. They track even the most specific and ambitious expectations
of customers, and successfully integrate them with our solutions.
Rawlplug® has been investing in the development and improvement of
tools intended to make your daily work easier and to enhance its comfort,
efficiency and quality. And we haven't stopped there, since all our services
are rendered at no extra charge.
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onstructionfixings
ssociation

Rawlplug is a proud member of the Construction
Fixings Association (CFA) which represents
major fixings suppliers within the UK.

All CFA full members are committed to providing
technically proven products manufactured to recognised
quality assurance procedures and backed up with
comprehensive technical support services including
performance data, anchor selection software, application
advice, on site testing and training in the correct use of our
products.

The CFAis directly involved in the development of
European and British Standards, contributing to the
development of European Guidelines for Technical
Approval of anchors. The CFA also ensures best fixings
practice by publishing a series of free guidance notes,
downloadable from the website which also carries articles,
news and technical advice.

@ TechnicalHelpdesk

Consultations and technical/design support
provided by the Technical Department's

engineers, practitioners and market experts.
= Technical and design-related consultations with our
Technical Department’s engineers.

= Systematic and structured handling of problem-solving
tasks thanks to forms dedicated to specific applications
and products.

= Personalised design assistance with the specificity and
requirements of individual solutions in mind.

HOW TO SUBMIT ENQUIRIES?

Enquiries are submitted via Rawlplug’'s website. You
simply need to pick the right form, enter your data and
information about your project, and submit the enquiry
form. Our employees contact the website using the RTH
tab of our corporate portal.The new format is user-
friendly, and it provides our engineers with enhanced
tools, since now they have access to all enquiries at one
place.

15




Technical Support

Technical advisory provided by local
engineering teams to tackle all
technical challenges, particularly with
regard to on-site strength testing of
the Rawlplug® products under real life
operating conditions.

@Onsitelechnical Support

Rawlplug® provides a comprehensive site
testing service.

= Pull-out tests can be conducted on any of the
productsin the range, and are normally done
on site in the actual structure. Alternatively, we
can demonstrate the anchor performance with
test blocks in another location. Engineers and
contractors are encouraged to be present at the
testing.

Testing is conducted in accordance with
the guidelines of the Construction Fixings
Association.

= The Construction Fixings Association (CFA)
represents the major quality manufacturers of
anchoring products, ensuring good practice at
all times. Rawlplug is a founder member of the
CFA and have its personnel on the Technical
Committee, Promotions Committee and on the
Board of Directors (Vice Chairman).

= Since the company was founded over 100 years
ago, Rawlplug has been respected as a top
quality manufacturer, this approach to quality
and performance has never been compromised,
even with competition from imported products.

Free Site Testing Service

= To encourage best practice, we offer the site
testing service free of charge. Based on the
information supplied by the structural engineer,
civilengineer or other specifier, a number of
pull-out tests will be conducted using the most
appropriate fixings.

= These could include mechanical and bonded
anchors, insulation fixings for facades and roofing,
direct fasteners or lightweight fixings depending
on the application.

BProductSelector

Appropriate selection of products to match
specific applications by taking the project’s
requirements and particular requirements
into account.

= Possibility to choose products from among 10

product categories in a selection-assisted process.

= Numerous convenient product browsing options
relevant from the intended use perspective.

= Transparent and highly functional presentation of
usefulinformation.

= Option to enquire about product availability or
specific properties.
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Site Testing Results

= |fthe test results are inconsistent, more tests will be
carried out to determine the structure’s limitations.

= Rawlplug Engineers are qualified professionals with
many years of experience and the client can fully rely
on the outcome.

= The solution recommended will be the most econo-
mical one that will provide the performance required,
based on all the information provided by the engineer
or contractor and the test results achieved.

= Adetailed site test report will be distributed to all
interested parties shortly after the test is completed.
This will include the names of those who witnessed
the tests and all the information available including
test load, load achieved, structure type, strength and
thickness, fixture thickness and material type, etc.

= The Rawlplug engineer will include comments about
the application, observations and recommendations
based on all the data collected to ensure that
a comprehensive report is available for future
reference.

echnicallibrary

Complete portfolio of technical documen-
tation required to place the products on
the market as well as to select and use them
in the right manner.

= Option to pick from among 15 categories of
information and documents required to make the
right choice of the brand'’s products and to use
them correctly.

= Complete set of product-specific technical and
commercial documents.

= Original documents as well as documentation
required for legal purposes, enabling distribution,
designing and use of fixing solutions.




Tools for designers

Nowadays, the computer, and no
longer the drawing board, is the basic
working tool for architects, designers
and other professionals in the
construction industry.

Computer software and applications facilitate investment work at every
stage, providing precise and fast calculations, selecting products and
taking care of supplementing the relevant documentation. Rawlplug'’s
original software — Rawlplug EasyFix and BIM Rawlplug — provides
substantial assistance that will prove useful during the design stage,

as well as during subsequent execution.

@EasyFix

Design calculations required to plan fixings for
diverse construction elements using Rawlplug®
branded products.

= Proprietary and free-of-charge application for design

calculations, responding to even the most specific
requirements of construction investments.

= Divided into subject-specific modules dedicated to
individual segments of construction works.

= Based on the latest EAD, ETAG and EUROCODE guidelines,
ensuring that calculations conform to the standards,
that they are precise and highly useful.

= Highly specialised features combined with simplicity and
intuitiveness of use to support every designer and ensure
safety of the solutions being designed.

ACCES TO EASYFIX

The EasyFix application is free to download and use.
You can get the software from www.easyfix.rawlplug.com/en

@EIM

Automatic implementation of models and technical
drawings of the Rawlplug® fixings in the BIM/CAD
design environment.

= Proprietary application enabling models and technical

drawings of the Rawlplug® fixings to be downloaded and
embedded in designs.

= Comprehensive sets of product data making design-related
decisions easier.

= Models and drawings available in 2D and 3D,
in 6 projections and the 360° view mode.

= Available on-line or ready to download and implement
in the BIM/CAD environment.

ACCESS TO SOFTWARE

There are two ways to use the data contained in BIM Rawlplug:

Integration of BIM Rawlplug
with Autodesk® Revit®

Integration of the data library with Autodesk® Revit® is
possible thanks to the innovative Revit plug-in. You just need
to download the plug-in from the rawlplug.com website. It is
available in the Services/Design

& Software tab.

Using on-line software

BIM Rawlplug is an application that can be downloaded from the
Services/Design & Software tab on rawlplug.com. It may be used
by anyone who intends to browse through and become familiar
with the models, drawings and information the system provides,
without being forced to register and subsequently log on.
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Training

Beyond highly specialised knowledge
and experience based on practice,
nothing can give you the real certainty
of quality, durability and reliability of
the outcomes of your work.

We have always been close to our customers for many reasons, such as to
share the know-how and experience gathered over the last 100 years of
our operations. Engineers, designers, contractors and salespeople could
always count on our technical support. But today we give them even more,
namely an innovative development programme dedicated to education
and competence building, designed to actually cater to their daily needs,
known as Rawlplug Academy®. The integration of Rawlplug Academy’s
four pillars, i.e. the e-learning platform, the Training Centre, traditional
workshops and the knowledge base, makes it the most comprehensive
and useful educational scheme in the sector of fixings and fasteners.

20
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Academy

E-LEARNING platform

= Integrated training scheme covering industry-specific
knowledge as well as Rawlplug’'s products and services that
every professional will find indispensable, supporting them in
tackling even the most ambitious challenges.

= Building development paths based on individual needs, the
knowledge and skills already acquired as well as professional
specialisation of the participants.

= Access to on-line training via a highly functional platform
enabling you to join the training at any place and time.

= Development programmes dedicated to various groups
of professionals: engineers, contractors, designers and
representatives of the Trade & DIY sector.

21




Training centre

= Modern training facility where you can experience and get to know
Rawlplug's entire offering, comprising products, services and
training.

= Possibility to select and use a full range of our products under
conditions that closely reflect their real-life on-site application.

= Unigue opportunity to get to know latest trend-setting Rawlplug®
releases that go beyond even the most highly specific expectations

of our customers.

Training Center Rawlplug Academy®
Products Zone

[
3
T
-
c
0

Training Center Rawlplug Academy®
Services Zone

Classroom training

= Workshops devised in a way to consolidate and extend the
knowledge acquired at e-learning courses.

= Meetings in small groups enabling the participants to talk about
their typical and potential design and contracting challenges.

= Exchange of the most valuable experiences with market
practitioners and experts responsible for shaping Rawlplug’s
product and service portfolio.

= Training modules designed and delivered by specialists with
extensive experience in collaboration with designers, contractors
and salespeople, responsible for developing individual product

Training Center Rawlplug Academy®
Testing Zone

groups.

22 23




PRAWLPLUG"

w

2 (5
g2|%8|2|83
aa|3da)| el o=
(=0} ® Lo Wan
|28 =56
zaleg el g%
ES1aR| 5| 9%
ghlaale|5g
= « E’E
(=3

/;

Knowledge base

= Access to original materials prepared by recognised market experts
relying on extensive experience, know-how and best practices.

= Materials that come in handy for every professional from the
industry, regardless of their specialisation level.

= Attractiveness and utility value guaranteed by diversified forms of
information presentation — both traditional and on-line.

= Tools intended for application in practice, in a broad range of design
and construction works, and useful for those who wish to build their

expert’s position in the market during public appearances, training
courses or trade meetings.
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Rawlplug offer

Product catalogues

Technical guidance notes

ICRAWLPLUG

RPP-Mortar. Mocna alternatywa dla tradycyjnej zaprawy
cementowej do cienkich spoin to juz Fakt.

Product leaflets
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Three levels of
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product presentation
for every catalogue

Animations

Technical product comparison
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IPRAWLPLUG © | BASICS TO ANCHORING

TYPES OF ANCHORS ~

Torque-controlled

expansion anchors

Applied loads are transferred to the substrate via friction
between the anchor and the wall of the drilled hole. Fric-

tion is the result of expansion force, achieved by applying
torque to the bolt or nut, thus drawing a cone component
in to an expanding sleeve to create the anchorage.

Deformation-controlled

expansion anchors

Applied loads are transferred to the substrate via friction
between the anchor and the wall of the drilled hole. Fric-

tion is the result of expansion force, achieved by displace-
ment of a wedge component, deforming the anchor body
and creating the anchorage.

Concrete screw
Threaded fastener screwed into a predrilled hole where
threads create a mechanical interlock with the concrete.

Undercut anchors

Applied load is transferred to the substrate by mechanical
interlock — the result of interaction between the anchor form
and the cavity form. The required cavity (or undercut) may be
pre-formed within the substrate.

- Basics
to anchoring

Bonded (injection) anchors

Applied loads are transferred to the substrate by adhe-
sion at the anchor/resin and resin/substrate interfaces.
Anchors are supplied as a two-piece set, containing resin
(in capsule or cartridge form) and a steel element. In cases
involving hollow substrates, a plastic or metal mesh sleeve
may be introduced as a third system component. Bonded
anchors minimise the introduction of stresses in the sub-
strate material, due to the absence of expansion forces.

27




IPRAWLPLUG © | BASICS TO ANCHORING

BASICS OF ANCHORING - ANCHOR SELECTION FACTORS

In order to select and install an anchor correctly, the user should
consider the following factors:

»

4

Environmental conditions (humidity, chemicals, etc.), which

are the most important factor for selection of the material and
coating type of the fastener (corrosion resistance)

Base material (type of concrete, solid or hollow masonry struc-
tures) — some products (R-KEM I, for example) are suitable for
a wide range of substrates, whilst others are recommended
for only one

Anchor spacing and edge distances - Consideration must be
given to the minimum distances required to avoid damaging
the substrate

»

z

»

z

CORROSION

Corrosion is one of the most important and influential factors
in the selection of anchors. Two basic corrosion types must be
considered: atmospheric and galvanic corrosion.

Galvanic corrosion may occur when two dissimilar metals are in
contact with each other. In the presence of an electrolyte (e.g.
water)

a galvanic cell is created, causing gradual corrosion of one of the
metal elements.

The table below shows metals that may commonly be used as
connector (anchor) and/or fixture materials, with indications of
the expected corrosion outcome for each possible combination:
- the first column lists the fixed element (fixture) material

- the top row lists the anchor/connector material

Load-bearing capacity - Data (much of which stems from
technical approvals) is provided for each product presented
in this catalogue

Loading type (static/dynamic)

and direction (tension/shear/combined)

Setting data — embedment depths, installation guidelines, etc.

v

4

4

Expanded detail of each of these main selection factors is pre-
sented in the following sections.

Comments:

Metal of the fixed element is not exposed to galvanic corro-
sion and, in fact, it takes advantage of galvanic protection
(low, when the difference of electrochemical potentials is low,
higher as the difference of potentials increases).

»

T

The galvanic effect is influenced by the comparative surface

areas

of the two metals:

—in cases where the surface area of the fixture is the lesser,
corrosion is accelerated

—in cases where the surface area of the fixture is the greater,
corrosion is slowed.

»

4

The effect becomes more pronounced as the difference between
the two surface areas increases.

I°PRAWLPLUG ® | BASICS TO ANCHORING

BASICS OF ANCHORING - TYPES OF ANCHORS

Atmospheric Typical environments Recommended material
corrosion
cla_55|ﬁcat|on . External Internal Zlqc Zinc A2 | A4
Corrosion categories plating flake

Interior of air-conditioned premises

C1 Very low _ with clean atmosphere 5-10ym = ] u
(e.g. shops, offices, hotels)
Atmosphere with low pollution Unheategl buildings where
C2 Low - L condensation may occur (e.g. 5-10ym W | | ]
and dry climate; mainly rural areas
warehouses)

Residential and industrial atmosphere  Light industry with humidity and air
C3 Moderate with moderate pollution of SO,. pollution (Food production, 40 pm ] m] ]
Coastal areas; low salinity atmosphere laundry Facilities, etc.)

Connector metal > . Hot dip Zinc
Stainless . .
steel galvanised electroplated Zinc alloys Lead Brass

Fixture metal v steel steel
Stainless steel [ | 1 1 1 1 1
Hot dip galvanised steel - [ | | | | - -
Zinc electroplated steel - | | | [ | -
Low carbon steel - 1 1 1 [ | -
Aluminium alloys - 1 1 1 [ | [ |
Zinc alloys - [ | | | | - -

B Contact between these metals is allowable ' The connector metal will corrode = The fixture metal will corrode

BASICS OF ANCHORING - TYPES OF ANCHORS

Atmospheric corrosion is caused by the interaction of
moisture or chemical compounds from the air with exposed
metal. Corrosion rates depend on the concentration of
chemical compounds in the air, as well as humidity levels.
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According to ISO 12944-2:1998 (Table 1), atmospheric corrosion
categories can be differentiated depending on locality, as well as
the prevailing conditions. It is therefore important to accurately
determine the working conditions of designated fixings and
materials to ensure their correct application.

Industrial and coastal areas; Chemical factories, swimming pools,

C4 High medium salinity atmosphere offshore ships, etc. 40pm . N "
. Coastal and offshore areas with - . .
C5-1/M Very high highly-aggressive atmospheric Buildings and areas with condensation 40 um O B -

(marine) of water and high pollution

conditions of high salinity and humidity

M suitable for use O consultation with our technical advisor recommended - not suitable for use

For anticorrosion protection RAWLPLUG® use not only
standard technologies like zinc electroplating, but also more
advanced alternatives. These include traditional protective
measures such as hot dip galvanizing, or the use of stainless
steel as the primary material. Modern protective technologies,
like Deltatone or similar zinc flake coatings, are utilised also.
Images below show comparisons of zinc flake coated and hot
dip galvanized samples after neutral salt Spray testing. Sam-
ples were installed in concrete cubes and placed in a corrosion
testing chamber for 960 hours, with images showing sample
condition after 504 hours, as well as 960 hours when the anchors
were extracted from the substrate.

ZINC FLAKE COATING HDG
Zinc electroplated expander Stainless steel expander
HPTIIZF XPT-HDG

HDG 504 hr

BASICS OF ANCHORING - LOADING CONSIDERATIONS ~

Moreover, fasteners and fixings offered by RAWLPLUG® are LOADING DIRECTIONS:
tested in high salinity atmospheric conditions on a regular basis.
The tests constitute a foundation for product development in 1. Axial tensile load — Load application is in the direction of the con-

nector axis, acting to pull the connector away from the substrate.
2. Axial compressive load — Load application is in the direction

cooperation with our customers.

All of our metal anchors for applications in low corrosion risk of the connector axis, acting to clamp the connector onto the
environ-ments are zinc electroplated and passivated. In cases substrate.

where anchors are intended for use in higher risk environments 3. Shear (transverse) load — Loading direction is perpendicular to
we recommend hot dip galvanized, zinc flake or stainless steel connector axis, with the load applied at the substrate surface
products. (Fixture tightened against the substrate).

4, Combined load (resultant) occurs when axial and shear loads
are acting simultaneously.

5. Bending moment occurs when a shear load is applied offset
from the substrate surface. Magnitude of bending moment
is dependent on applied load and lever arm length.
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DESIGN OF FASTENING FOR USE IN CONCRETE

TERMS AND DEFINITIONS (ACC. EN 1990)

PERSISTENT DESIGN SITUATION

Design situation that is relevant during a period of the same order
as the design working life of the structure.

NOTE Generally it refers to conditions of normal use.

ACTION (F)

a) Set of forces (loads) applied to the structure (direct action);

b) Set of imposed deformations or accelerations caused for example,
by temperature changes, moisture variation, uneven settlement or
earthquakes (indirect action).

PERMANENT ACTION (G)

Action that is likely to act throughout a given reference period and for
which the variation in magnitude with time is negligible, or for which
the variation is always in the same direction (monotonic) until the
action attains a certain limit value. ), e.g. self-weight of structures, fixed
equipment and road surfacing, and indirect actions caused by shrinkage
and uneven settlements

VARIABLE ACTION (Q)

Action for which the variation in magnitude with time is neither
negligible nor monotonic, e.g. imposed loads on building floors, beams
and roofs, wind actions or snow loads ;

ACCIDENTAL ACTION (A)

Action, usually of short duration but of significant magnitude, that is
unlikely to occur on a given structure during the design working life.
An accidental action can be expected in many cases to cause severe
consequences unless appropriate measures are taken.

NOTE 1 Certain actions, such as seismic actions and snow loads, may be
considered as either accidental and/or variable actions, depending on
the site location, see EN 1991 and EN 1998.

NOTE 2 Actions caused by water may be considered as permanent and/or
variable actions depending on the variation of their magnitude with time.

STATIC ACTION

Action that does not cause significant acceleration of the structure or
structural members

QUASI-STATIC ACTION

Dynamic action represented by an equivalent static action in a static
model

CHARACTERISTIC VALUE
OF AN ACTION (F)

Principal representative value of an action

NOTE: In so far as a characteristic value can be fixed on statistical
bases, it is chosen so as to correspond to a prescribed probability of not
being exceeded on the unfavourable side during a ,reference period”
taking into account the design working life of the structure and the
duration of the design situation.

DESIGN VALUE OF AN ACTION (F))

Value obtained by multiplying the representative value by the partial
factor v,

NOTE The product of the representative value multiplied by the partial
factor v, = v, - v, may also be designated as the design value of the
action.

RECOMMENDED VALUE
OF AN ACTION (F_)

rec’

Maximum working load recommended by a manufacturer. Value
obtained by multiplying the design value by the global safety factor
v,=1,4 according to BS 8539.

FIRE DESIGN RESISTANCE (Rd,ﬁ)

Design resistance in the fire situation; R, .(t) at a given time t.

d,fi

R300rR60,.. - fire resistance class for the load-bearing criterion for
30, or 60... minutes in standard fire exposure.

SEISMIC DESIGN SITUATION

Design situation involving exceptional conditions of the structure when
subjected to a seismic event.
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DESIGN OF FASTENINGS IN CONCRETE IN ACCORDANCE WITH EN 1992-4:2018 ~~

General design concept is based on partial safety factors, where the basis for designing the correct connection is the fulfillment

of the condition:

FSd s FRd

kN
A

design action F,

partial safety factor for action y,

characteristic action F,

action

mean ultimate resistance

confidence level of 90%
installation safety, working temperature, etc.

F., characteristic resistance

v,,— partial safety factor

Frd design resistance
factor for recommended load = 1,4 according to BS

F .. recommended load

re

resistance

PARTIAL SAFETY FACTORS
ACTIONS

Partial factors shall be appropriate with EN 1990.

Persistent and Permanent actions . . Accompanying variable actions (*)
. . Leading variable
Transient design ti
situations Unfavourable Favourable action Main (if any) Others
(Eq' 6'1 0) ij.squkj,sup ij,TnFij,inF vQ,1Qk,1 - vQ,in,iQk,i
(Eq. .10a) ij.squkj,sup ij,inFij,inF - VQ.1qu,1Qk,1 vQ,il'po,iQk,i
(Eq. .10b) Ech,squkj,sup ij,Tnkaj,inF vQ,1Qk,1 ) vQ,iLPO,TQk,i
NOTE 1 NOTE 3

The choice between 6.10, or 6.10a and 6.10b will be in the Na-
tional annex. In case of 6.10a and 6.10b, the National annex may
in addition modify 6.10a to include permanent actions only.

NOTE 2

The v and & values may be set by the National annex. The follow-
ing values for y and £ are recommended when using expressions
6.10, or 6.10a and 6.10b.

Vaisup =1,35

Gjjinf =1,00
Vo, =1,50 where unfavourable (0 where favourable)
Vo, =1,50 where unfavourable (0 where favourable)
€ =0,85 (so that &y, =0,85x 1,35~ 1,15).

See also EN 1991 to EN 1999 for y values to be used for imposed
deformations.

RESISTANCE

The characteristic values of all permanent actions from one
source are multiplied by v, , if the total resulting action effect
is unfavourable and v, if the total resulting action effect is
favourable. For example, all actions originating from the self
weight of the structure may be considered as coming from one
source ; this also applies if different materials are involved.

NOTE 4

For particular verifications, the values for y_ and v, Mmay be subdi-
vided into v, and y_ and the model uncertainty factor v,. A value
of y.,in the range 1,05 to 1,15 can be used in most common
cases and can be modified in the National annex.

Partial safety factors should be in accordance with EN 1992-4: 2018.

Failure modes

Partial safety factor

Steel Failure

Tension

=124,/ f, 21,4

Shear with Ve
and
without lever arm

Juc
I3

vk

=1,0- > 1,25 when

f, <800 N/mm?and £,/ f, <08
=1,5 when £, >800 N/mm? or £, /f,>0,8

Steel Failure - supplementary reinforcement

Tension Vi re

=1,15 in acc. with EN 1992-1-1
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Steel failure - exposure to fire

Tension and Shear with

and Vs =1,0
without lever arm
Concrete related failure
Concrete cone failure Vire =V Vinge
and
concrete edge failure v, =1,5 in accordance with EN 1992-1-1
for seismic repair and strengthening
and of existing structures see the EN 1998 series
concrete bl;m'OUt Failure Vi > 1,0 for post-installed fasteners in tension,
. is given in the relevant European Technical Product Specification.
concrete pry-out failure
=1,0 for post-installed fasteners in shear
Concrete splitting failure Vivep Ve

Concrete related failure - exposure to fire

Concrete cone failure Ve Vinst
and Ve i . : .
concrete edge Failure ' =1,0 in accordance with EN 1992-4
and ) Vesi >1,0 for post-installed fasteners in tension,
concrete bl°"‘é‘°“t failure is given in the relevant European Technical Product Specification.
an vins
concrete pry-out failure ' =1,0 for post-installed fasteners in shear
Concrete splitting failure Vo =Vomesi
Pull-out
and
combined pull-out Voo =V e
and

concrete failure

NOTE 1

Partial factors for materials for exposure to fire for exposure to fire v, may be found in a Country’s National Annex to EN 1992-4.

STATIC AND QUASI-STATIC LOADS
N REQUIRED VERIFICATION FOR FASTENERS IN TENSION

STATIC
LOADS Steel Failure

As fl.Jk

This is a break of the steel element of the fastener with no
damage to the substrate or total pull-out of the fastener
due to the tension force. The most important factors that
affect the fastener’s steel strength are: the ultimate tensile
strength of the steel and the cross-sectional area of the
fastener measured in the narrowest section.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
) N <N _ Neys Nh <N _ Noys
Steel failure of fastener = Nrds T Ty = DRds T Ty -
NRk,s= As : fuk
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N

ks characteristic value of steel resistance of a fastener under tension load

A effective cross-sectional area of the fastener in tension

s

n nominal characteristic steel ultimate tensile strength

Concrete cone failure

f;k heF

It is concrete failure by breaking a piece of concrete in the
shape of a cone due to the tension load. The direct cause of
damage are high stresses in concrete resulting from the action
of tensile forces on the fastener. The forces are transferred
from the fastener to the substrate by mechanical expansion
of the fastener, undercutting of the substrate, or adhesion
forces. The main factors affecting the bearing capacity of the
substrate are: the compressive strength of the concrete and
effective embedment depth of anchor.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
i Neg< Ny = Do N <N, = Niee
Concrete cone failure = VR Ty - Bd= NRde T Ty

N, =N° . Ao, (U S 1T S U IR 1T
s 0 s,N re,N ecN M,N
oN

N:k,c = k1 . J—Ek‘ he:s

characteristic resistance in case of concrete cone failure under tension load

Nch

k, factor taking into account the effect of the compressed and expanded concrete zone

Fo nominal characteristic compressive cylinder strength

he effective embedment depth in concrete

AR reduction factor, taking into account the real surface area of the anchor’s impact in the substrate in the
case of a group of fasteners or the presence of concrete edges within the range of the fastener’s impact.

W Weonr Yeerr Pn reduction factors, taking into account the impact of: concrete edges; dense surface reinforcement in

concrete; asymmetrical distribution of forces in the anchor group; clamping force between the base plate
and the substrate in case of bending moment.

Pull-out Failure

test

It is the total pull-out of the mechanical fastener without
damaging the concrete due to the tension force. The anchor’s
efficiency is directly influenced by the effectiveness of
anchoring in the concrete by mechanical locking. The pull-
out of the fastener occurs when the force of the fastener
impact on the substrate is less than the load capacity of the
substrate - the concrete cone. The main factor affecting the
load capacity is the fastener structure.
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Group of fasteners

Failure mode Single fastener
most loaded fasteners group
; No<N., = e NP <N = N
Pull-out failure of fastener® €™ NRdp =y, €™ Nrdp = Ty, -
2 Not required for post-installed bonded fasteners.
Ng, Characteristic resistance in case of pull-out failure under tension load

Combined pull-out and concrete Failure
(in case of post-installed bonded fasteners)

tRk hef d

It is the total pull-out of the adhesive bond with surface
damage of the substrate due to the tension force. The
anchoring effect is directly influenced by the effectiveness
of anchoring in the substrate through the use of adhesive
forces. The pull-out of the fastener occurs when the force
of the fastener interaction on the substrate is less than

the load capacity of the substrate - the concrete cone. The
main factors affecting the load capacity of the fastener are:
resin strength, anchorage depth and fastener diameter.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
Combined pull-out NN = Nag i NS <N, = e
and concrete failure ® BT RIP vy, BT RIP vy,
b Not required for headed and post-installed mechanical fasteners.
0 A(N
N, =N Ly gy Ly

Rk,p Rk.D'Ao a.Np sNp re,N ec,Np
oN

0
NRk,p = l‘I’Jsus : TRk : rl : d : heF

Neeo characteristic resistance in case of combined pull-out and concrete failure under tension load

w . factor that takes account of the influence of sustained load

L characteristic bond resistance

d outer diameter of fastener

h effective embedment depth in concrete

AR reduction factor, taking into account the real surface area of the anchor’s impact in the substrate in the
case of a group of fasteners or the presence of concrete edges within the range of the fastener’s impact.

oo Poror Prener Peenn reduction factors taking into account the impact of: groups of fasteners placed close to each other;

concrete edges; dense surface reinforcement in concrete; asymmetrical distribution of forces in the
anchor group.
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Splitting failure

NO NROk C

Rk,p .

It is concrete damage due to linear cracking of the concrete

as a result of tension forces. The direct cause of damage is

the proximity of the fastener to the concrete edge and high
stresses in concrete resulting from the effects of tensile forces
on the fastener. Calculations are not necessary, either with the
appropriate thickness of the substrate and when the edges of the
concrete are outside the zone of impact of the fasteners, or if the
destruction by breaking out and the concrete cone is calculated
for cracked concrete, and the substrate has appropriate
reinforcement limiting the width of the crack. The main factors
affecting the load capacity of the fastener when splitting
concrete are: pull-out resistance and concrete cone resistance.

Failure mode

Group of fFasteners

Single fastener

most loaded fasteners group
e . N < N — M» N g< N _ Mp
Concrete splitting failure €™ NRdsp Ty, - €= NRdsp Ty,
N, =NO_ Doy g Loy .y
Rk;sp ' "Rk,sp sN re,N ec,N h,sp

N

Rk,sp

N°

Rk,p
0
N Rk,c

Ac, N/ Aoc, N

wowowow

s,N? re,N’ ec,N! h,sp

Blow-out Failure

0
Ac,N

NS =min (NS, N )

Rk,sp Rk,p’  "Rk,c!
characteristic resistance in case of concrete splitting failure under tension load

characteristic resistance in case of pull-out failure of a single fastener not influenced by adjacent bonded
fasteners or edges of the concrete member

characteristic resistance in case of concrete cone failure of a single fastener not influenced by adjacent
bonded fasteners or edges of the concrete member

reduction factor, taking into account the real surface area of the anchor’s impact in the substrate in the
case of a group of fasteners or the presence of concrete edges within the range of the fastener’s impact.

reduction factors taking into account the impact of: concrete edges; dense surface reinforcement in
concrete; asymmetrical distribution of forces in the base plate; substrate thickness.

¢ A, fck

This is concrete damage by blow-out the side of the concrete
at the edge. This damage due to the characteristics of the
fastener action is considered only for headed anchors and
undercut mechanical anchors acting as headed anchors.

The main factors affecting the load capacity of the fastener
when blow-out concrete are: distance from the edge of the
concrete, the surface of the fastener head impact on the
concrete and the strength of the concrete.
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Group of fasteners

Failure mode Single fastener
most loaded fasteners group
. < - NRk,(p ] < - NRk,(p
Concrete blow-out failure © Neg< Nage = 3, - NegS Negp = 7
¢ Not required for post-installed mechanical and bonded fasteners — except mechanical undercut fasteners
N, =NG ey Ly Ly
Rkcb — ' VRkcb AT' s,Nb : g,Nb : ec,Nb
',Nb
0
Neoo = Ksr €0 ﬁh' ﬁck
Neco characteristic resistance in case of concrete blow-out failure under tension load
kg factor taking into account the effect of the compressed and expanded concrete zone
c, distance of the fastener from the edge of the concrete
A, the surface of the fastener head impact on the concrete
F. nominal characteristic compressive cylinder strength
ACVNI)/A"C'Nb reduction factor, taking into account the real surface area of the anchor’s impact in the substrate in the
case of a group of fasteners or the presence of concrete edges within the range of the fastener’s impact.
W Yarn Yeens reduction factors taking into account the impact of: concrete edges; groups of anchors parallel to the

edges of the concrete; asymmetrical distribution of forces in the anchor group.

REQUIRED VERIFICATION FOR FASTENERS IN SHEAR

Steel failure without lever arm

As fuk

It is cutting the steel element of the fastener with no damage
to the concrete or total extension of the fastener due to the
shear force. The most important factors that affect the
fastener’s steel strength are: the ultimate tensile strength

of the steel and the fastener’s cross-sectional area measured
at the potential shear.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
Stee! failure of fastener V<V, = Vs ViV, = Vos )
without lever arm Vaes S e
0
VRks = ks‘ As r:uk
0

Vees = k,: Vs
Vews characteristic value of steel resistance of a fastener under shear load
k, factor taking into account the load effect in the anchor group and the ductile steel class
k, factor taking into account the steel tensile strength class
A, stressed cross section of a fastener
Fi nominal characteristic steel ultimate tensile strength
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Steel Failure with lever arm

M,

Rk,s "a

It is a deformation of the steel element of the fastener with
no damage to the concrete or total extension of the fastener
due to the shear force. The most important factors that affect
the strength of the fastener steel are: the bending moment of
the fastener and the length of the arm to the force.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
Steel failure of fastener Vo<V = Vmew V' <v = Vewm
without lever arm FOT RSN vy, FAT TRISM vy, )
of 'Mnk,s
VRk,s,M= la
Veksm characteristic resistance in case of steel failure with lever arm under shear
a, factor accounting for the degree of restraint of the

fastener at the side of the fixture of the application
in question. It should be determined according to
good engineering practice.

a,, = 1.0 when element (fixture) a,, = 2.0 when element (fixture)
is not fixed and can rotate freely s fixed and cannot rotate

L=a,+e, length of the effective lever arm
of the shear force

e, is the distance between shear load and concrete
surface neglecting the thickness of any levelling
grout

a =0,5d

nom

=0 if a washer and a nut are directly clamped to
the concrete surface or to the surface of an

stand-off installation anchor channel

orif a levelling grout layer with

a compressive strength = 30 N/mm2 and

a thickness t grout <d/ 2 is present.

I=e,+0.5t, +0.5d

stand-off installation with nut and washer
to prevent local concrete spalling
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Concrete pry-out failure

I\42k¢: I\ﬁ?kJ)

It is concrete damage by breaking a piece of concrete in the
shape of a half cone due to the shear force. The direct cause
of damage is high stress in concrete resulting from shear
forces on the fastener. The main factor affecting the load
capacity of the fastener during pry-out is the load capacity
of the concrete cone or load capacity of pull-out.

Group of fasteners

Failure mode Single fastener
most loaded fasteners group
i Ves= Veuo = - Vi<V = Ve
Concrete pry-out failure 6= Veio ~ Ty, - 6= Vedo - Ty,
VRk,cp = k8 : NRk,c

Ve characteristic resistance in case of concrete pry-out failure under shear load
kq factor taking into account the fastener embedment depth

N, =N for mechanical anchors

Nge = Min(Ng, N, ) for bonded anchors

Concrete edge failure

[ c

nom 1

It is concrete damage by tearing off the edge of the concrete
due to the shear force. The direct cause of damage is high
stress in concrete resulting from shear forces on the fastener.
The main factors affecting the load capacity of the fastenerin
case of concrete edge failure are: the fastener diameter, the
effective embedment length of anchor and the edge distance
from the fastener.

I°PRAWLPLUG ® | BASICS TO ANCHORING

Ve characteristic resistance in case of concrete edge failure under shear load

k, factor taking into account the effect of the compressed and expanded concrete zone

F nominal characteristic compressive cylinder strength

d.. outside diameter of a fastener

L effective embedment length of fastener

C edge distance from the fastener

AN, reduction factor, taking into account the real surface area of the anchor’s impact in the substrate in the

case of a group of fasteners or the presence of concrete edges within the range of the fastener’s impact.

U U

o Phv Weewr Yaur Weew reduction factors taking into account the impact of: edge distance; thickness of concrete member;

asymmetrical distribution of forces in the base plate; no perpendicular application of shear force to the
concrete edge; reinforcement located on the edge.

COMBINED TENSION AND SHEAR LOADS

Verification
Failure mode Fastenings without supplementary Fastenings with supplementary
reinforcement reinforcement
Ny, 2 V, 2
{0 &) =1
1 Steel failure of fastener? ' '
and
NEC,/NRd’s <1and VEd/VRd’s <1
NE 1,5 VE 1,5
§) G =T
or (:Ed )1'5+ (\\//Ed )1'551
. . N V, Rd,i Rd,i
2 Failute modes other than steel failure (NR:,i )+ (V:d,‘) <12 and

and Neo/Negi s 1and Vi Ve <

Ney/Neg; s 1and Vg, /V

<
Rd,i — 1

2 This verification is not required in case of shear load with lever arm

FIRE DESIGN ~

Group of fasteners

Failure mode Single fastener
most loaded fasteners group

. — _ Rkc 9 — _ Rkc
Concrete edge failure VesSVige =7y - VesSVoge =

A
VAR . . . .
_VRk,c A° ll"s,v lIJh,v LIJec,v Lpa,v LIJre,v
v

0 1,5

a B
VRk,c = k9. dnom' lF . ﬁck' c1

l d
a=01(Hs  B=0(gm
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The design method covers fasteners with a fire

exposure from one side only. For fire exposure
S(RE from more than one side, the design method may

be used only, if the edge distance of the fastener

REQUIRED VERIFICATION FOR FASTENERS IN TENSION
Steel Failure

The characteristic tension strength o, . . of a fastener in case
of steel failure under fire exposure given in the following
Tables D.1 and D.2 is valid for the unprotected steel part of the
fastener outside the concrete and may be used in the design.

The characteristic resistance Newssi 1S obtained as:

is both, c 2300 mm and c 2 2h .

If characteristic resistances under fire exposure are not available
in a European Technical Product Specification the conservative
values given below may be used.

A0

R i s " Orsfi

Characteristic tension strength o

wsi IN/mm2] of an unprotected fastener made

of carbon steel according to the EN 10025 series in case of fire exposure

Fastener Embedment
bolt/thread diameter depth h_, [mm] 30 min 60 min 90 min 120 min
(R15 to R30) (R45 to R60) (R90) (< R120)
26 230 10 9 7 5
28 230 10 9 7 5
@210 =40 15 13 10 8
@12 and greater >50 20 15 13 10

Table D.1 - Characteristic tension strength of a carbon steel fastener under fire exposure

39




IPRAWLPLUG ® | BASICS TO ANCHORING

Characteristic tension strength o, _.. [N/mm2] of an unprotected fastener made of
stainless steel of at least steel grade A4 according to the EN ISO 3506 series

Fastener Embedment in case of fire exposure

bolt/thread diameter depth h . [mm]

30 min 60 min 90 min 120 min
(R15 to R30) (R45 to R60) (R90) (< R120)
@6 230 10 9 7 5
28 =230 20 16 12 10
210 =240 25 20 16 14
@12 and greater > 50 30 25 20 16

Table D.2 - Characteristic tension strength of a stainless steel fastener under fire exposure

Concrete cone Failure
0 hef 0 NO

The characteristic resistance of a single fastener not influenced Nece s = 200 Naie Nae for fire exposure up to 90 min

by neighbouring fasteners (anchors) or concrete edges installed

in concrete strength classes C20/25 to C50/60 may be obtained h .

according to: N R N, <N° . for fire exposure betyveen
oh 200 ' : 90 min and 120 min

is the effective embedment depth

ef

is the characteristic resistance of a single fastener in cracked concrete C20/25

under ambient temperature according to static loads.

The characteristic spacing s_ and edge distance c_ should be taken as follows:s_, =2c_,=4h
(headed and post-installed fasteners) ' ' '

Rk,c

Pull-out Failure .
N —025-N for fire exposure up to
The characteristic resistance of headed and post-installed mechani- Rkpfito0)~ "2 " Ricp 90 minutes

cal fasteners installed in concrete classes C20/25 to C50/60 may be
obtained from: for fire exposure between
N =020 Ny, 90 minutes and 120 minutes

Rk,p,fi(120) ™

Neeo is the characteristic resistance for pull-out failure given in the relevant European Technical Product Specification in cracked
concrete C20/25 under ambient temperature

Splitting failure

The assessment of concrete splitting failure due to fire exposure is not required because the splitting forces are assumed to be taken
up by the reinforcement.

REQUIRED VERIFICATION FOR FASTENERS IN SHEAR
Steel Failure without lever arm

For the characteristic shear strength t,, . of a fastener in the case
of shear load without lever arm and steel failure under fire expo-
sure the values given in Tables D.1 and D.2 for the characteristic
tension strength may be used (t, .. = 0,, . ;). These values apply for
the unprotected steel part of the fastener outside the concrete
and may be used in the design. The characteristic resistance

VRK,s,fi is obtained as follows:

A -0

Rksfi= s " Orksfi

NOTE

Limited numbers of tests have indicated, that the ratio of shear
strength to tensile strength increases under fire conditions
above that for normal ambient temperature design. Here it is
assumed that this ratio is equal to 1,0. This is a discrepancy to
the behaviour in the cold state where the ratio is smaller than 1.

Steel Failure with lever arm

The characteristic shear resistance of a single fastener in case of B
shear load with lever arm under fire exposure, MORK,s,fi should be Mysi=1:2 W - O
obtained from Formula

Rk,s,fi

40

IPRAWLPLUG © | BASICS TO ANCHORING

Concrete pry-out failure

The characteristic resistance in case of fasteners installed in con-
crete classes C20/25 to C50/60 should be obtained using Formula:

8

Concrete edge failure

The characteristic resistance of a single fastener installed in concrete

classes C20/25 to C50/60 should be obtained using Formula:

Veconrion = Ks * Neeerion for fire exposure up to
90 minutes
Vv k -N for fire exposure between

Rkcpfifi20~ 8 " T Rkeri120 90 minutes and 120 minutes

k is the Factor to be taken from the relevant European Technical Product Specification (ambient temperature)

Voeerion= 025 - Voo for fire exposure up to
90 minutes
- 0 i
Vaerion = 020 - Vo for fire exposure between

90 minutes and 120 minutes

Vv is the initial value of the characteristic resistance of a single fastener in cracked concreteC20/25 under normal ambient

ORk,c
temperature.

REQUIRED VERIFICATION FOR FASTENERS IN TENSION

Failure mode Verification
Ny 2 V, 2
5.0 &) =1
1 Steel failure of fastener?
and
NEd/NRd’S <1and VEd/VRd’S <1
Ed VEd
(Nd\) +(VRd,\) 51
or
2 Failute modes other than steel failure N V

(§) )12
and
Neg/Neg S 1and ViV, <1

Rd,i — Rd,ji —

2 This verification is not required in case of shear load with lever arm

SEISMIC DESIGN ~

m When it is appropriate to consider dynamic actions
as quasi-static, the dynamic parts may be considered
either by including them in the static values or by
applying equivalent dynamic amplification factors to

the static actions.

The seismic performance of fasteners subjected to seismic
loading is categorized by performance categories C1 and C2.
Performance category C1 provides fastener capacities only in
terms of resistances at ultimate limit state, while performance
category C2 provides fastener capacities in terms of both

resistances at ultimate limit state and displacements at damage
limitation state and ultimate limit state. The requirements for
category C2 are more stringent compared to those for category
C1. The performance category valid for a fastener is given in the
corresponding European Technical Product Specification.

Table C.1 relates the seismic performance categories C1 and C2
to the seismicity level and building importance class. The level
of seismicity is defined as a function of the product ag -S, where
ag is the design ground acceleration on Type A ground and S the
soil factor both in accordance with EN 1998-1.

Seismicity level®

Importance Class acc. to EN 1998-1:2004, 4.2.5

Class a,se | I n v
Very Low® a,5<0,05g No seismic performance category required

Low® 0,05g < ag-S <0,1g C1 C19orC2¢ c2

> low ag-S >0,1g C1 c2

Table C.1 Recommended seismic performance categories for fasteners

2 The values defining the seismicity levels are subject to a National Annex. The recommended values are given here.

b Definition according to EN 1998-1:2004, 3.2.1.

‘a = design ground acceleration on type A ground (see EN 1998-1:2004, 3.2.1),

S = soil factor (see EN 1998-1:2004, 3.2.2).

9.C1 for fixing non-structural elements to structures (Type ,B' connections).

e C2 for fixing structural elements to structures (Type ,A’ connections).
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NOTE

The recommended seismic performance categories are given in
Table C.1. The value of ag or that of the product ag-Susedin a
Country to define threshold values for the seismicity classes may
be found in its National Annex of EN 1998-1.

Furthermore the assignment of the seismic performance cate-
gories C1 and C2 to the seismicity level and building importance
classes in a Country may be found in its National Annex to this
EN.

Importance class

Buildings

Buildings of minor importance for public safety, e.g. agricultural

buildings, etc.

1] Ordinary buildings, not belonging in the other categories.

Buildings whose seismic resistance is of importance in view of the
1]l consequences associated with a collapse, e.g. schools, assembly halls,

cultural institutions etc.

\Y

Buildings whose integrity during earthquakes is of vital importance
for civil protection, e.g. hospitals, fire stations, power plants, etc.

Table 4.3 Importance classes for buildings

In the design of fastenings one of the following options a1), a2)
or b) shall be satisfied.

a) Design without requirements on the ductility of the
fasteners. It shall be assumed that fasteners are non-dissi-
pative elements and they are not able to dissipate energy
by means of ductile hysteretic behaviour and that they
do not contribute to the overall ductile behaviour of the
structure.

a1)  Capacity design: The fastener or group of fasteners is
designed for the maximum tension and/or shear load
that can be transmitted to the fastening based on either
the development of a ductile yield mechanism in the
fixture or the attached element taking into account strain
hardening and material over-strength or the capacity of a
non-yielding attached element.

a2) Elastic design: The fastening is designed for the maximum
load obtained from the design load combinations that
include seismic actions EEd corresponding to the ultimate
limit state (see EN 1998-1) assuming elastic behaviour of
the fastening and the structure. Furthermore, uncertain-
ties in the model to derive seismic actions on the fasten-
ing shall be taken into account.

REQUIRED VERIFICATION FOR FASTENERS

Generally the seismic design resistance of a fastening is given by:

Ne<N

Rdeq —

b) Design with requirements on the ductility of the fasteners:

This option is applicable only for the tension component
of the load acting on the fastener.

The fastener or group of fasteners is designed for the de-
sign actions including the seismic actions EEd corresponding
to the ultimate limit state (see EN 1998-1). The tension steel
capacity of the fastening shall be smaller than the tension
capacity governed by concrete related failure modes. Suffi-
cient elongation capacity of the fasteners is required.

The fasteners should not be accounted for energy dissipa-
tion in the global structural analysis or in the analysis of a
non-structural element. The contribution of the fastening
to the energy dissipation capacity of the structure (see EN
1998-1:2004, 4.2.2) is not addressed within this standard.

Option b) should not be used for the fastening of primary
seismic members (see EN 1998-1) due to the possible large
non-recoverable displacements of the fastener that may
be expected. Unless shear loads acting on the fastening
are resisted by additional means, additional fasteners
should be provided and designed in accordance with
option a1) ora2).

N

Rkeq

Vireq
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Loading Failure mode Single fastener? Fastener group
Steel failure 1,0 1,0
Concrete cone failure
- Headed fastener and undercut fasteners 1,0 0,85
tension with k1 — factor same as headed fastener
- all other fasteners 0,85 0,75
Pull-out failure 1,0 0,85
Combined pull-out and concrete failure (bonded fastener) 1,0 0,85
Concrete splitting failure 1,0 0,85
Steel failure 1,0 0,85
h Concrete pry-out failure
shear - Headed fastener and undercut fasteners 1,0 0,85
with k1 - factor same as headed fastener
- all other fasteners 0,85 0,75
Concrete edge failure 1,0 0,85

2 This also applies where only one fastener in a group is subjected to tension load.

Table C.3 Reduction factor aeq

COMBINED TENSION AND SHEAR LOADS

Failure mode Verification

NEd VEd
() Gt

Rd,seq Rd,seq

1 Steel failure of fastener? and
Neo/Ney.o S 1and V, /V,, . <1

Rd,s,eq —

Rd,s,eq

Ed k1 5 Veg k1 5
S, () P2
Negjeq Vigiea

2 Failute modes other than steel failure and

<tandV,/V, <1

Rd,eq —

Ngy/N

Rd,i,eq

a This verification is not required in case of shear load with lever arm

k,; = 2/3 for fastenings with a supplementary reinforcement to take up tension or shear loads only = 1 in all other cases

Virea the recommended values for the partial factors for fastenings under seismic loading
are identical to the corresponding values for quasi static loading.
Neeq the characteristic seismic resistance of a fastening
N, .= NS
Rkeq— agap' aeq' Rk,eq
a,, is the reduction factor to take into account inertia effects due to an annular gap between fastener and fixture in case of
shear loading, given in the relevant European Technical Product Specification
a,, is the Factor to take into account the influence of seismic actions and associated cracking on
a) concrete cone resistance and bond strength of supplementary reinforcement, and
b) resistance of groups due to uneven load transfer to the individual fasteners in a group
N  isthe basic characteristic seismic resistance for a given failure mode.
For steel and pull-out failure under tension load and steel failure under shear load NORk,eq shall be taken from the
relevant European Technical Product Specification (i.e. N, . ., No o Vo o).
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BASICS OF ANCHORING - MATERIALS ~

THE BASE MATERIAL/SUBSTRATE

Consideration of the base material (and its associated proper-
ties) is critical in the selection of an anchor or connector tech-
nology. It is therefore important to correctly define the material
in order to ensure correct anchor installation without substrate
damage, as well as safe and reliable subsequent performance
under load.

Concrete

Concrete, in its standard form, is a compound
of cement, aggregates and water. It usually pos-
. sesses high compressive strength, while tensile
concrete strength is comparatively low.

Lightweight concrete is another derivative, in
which case heavy aggregate is replaced by light
additives like pumice, slag or Styrofoam. Due to
the lower compressive strength of these materials,
lightweight concrete shows lower strength param-
eters in general when compared to plain concrete.

cracked concrete

This document presents anchor performance data for the
following concrete grades: C20/25, C30/37, C40/50 and C50/60

(according to ENV 206 standard). In this format, the values
before and after the oblique signify characteristic compressive
strengths measured for cylinders (150mm diameter, 300mm
height) and cubes (150mm edge), respectively. The table below
lists concrete compressive strengths traditionally applied in
different countries.

As a measure to increase the low tensile strength of concrete,
steel reinforcing elements (bars, mesh, etc.) may be cast into the
concrete member. Their function is to withstand tensile loads
within the structure, which may otherwise lead to extensive
crack formation within the tensile zone. Reinforcement does not
guarantee elimination of cracking in this so-called crack zone.

It does, however, limit the size of cracks significantly, ultimately
leading to an admissable crack size of no greater than 0.3 mm.
Cracks usually assume a wedge form, terminating in the region
of the neutral axis within the concrete structure cross-section.

Products approved for use in cracked concrete
R-HPTII-A4, R-HPTII-ZF, R-SPLII, R-DCA, R-DCL, R-RBL, R-RBP,
R-KER, R-KEX II

Characteristic Characteristic

Great Britain

Germany France Poland

compressive compressive

Grade CE Mean compressive Mean compressive Mean resistance,
strquth Fac strength F,, strength, tested  strength, tested  tested (cylinder PN-B-03264:2002
(cylinder) (cube) (150mm cube) (200mm cube) 16x32cm)
C12/15 12 15 20 19 17 B15
C16/20 16 20 25 24 21 B20
C20/25 20 25 30 29 25 B25
C25/30 25 30 35 33 30 B30
C30/37 30 37 42 40 35 B37
C35/45 35 45 50 48 40 B45
C40/50 40 50 55 54 45 B50
C45/55 45 55 60 57 50 B55
C50/60 50 60 65 62 55 B60
MASONRY

Masonry walls are multi-layer substrates consisting of blocks
of heterogeneous material, built in to the desired structure
using mortar.

The compressive strength of the block material is usually
higher than that of the mortar. Thus the connectors should,
as arule, beinstalled within the body of the block.

Blocks may take several forms:

Solid blocks with compact structure. Blocks of various
dimensions, without internal cavities, made from ceramic
(ceramic or clinker bricks) or sand-lime (silica) materials. These
possess relatively high compressive strength.

»

v

»

4

Hollow blocks with compact structure. Blocks of various
dimensions and shapes, with several internal cavities. Blocks
possess reasonably low compressive strength, despite being
made from relatively high compressive strength materials
(ceramic or silica).

49
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Solid blocks with porous structure. Blocks of various dimen-
sions, without internal cavities but with high concentrations of
pores or inclusions of other materials. Examples include aerated
concrete or solid blocks of lightweight concrete. Materials of
this category possess low compressive strengths.

Hollow blocks with porous structure. Similarly to solid porous
blocks these elements have low compressive strength,
weakened further by internal cavities. In most cases these
blocks are made from lightweight concrete.

4

Products with Approval for masonry and hollow walls:

R-KEM Il and RM50
,g_\x(‘{ P <
‘ .

hollow block

solid brick lightweight hollow brick
(ceramic concrete
orsilica)
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= ‘ Choosing an asymmetrical placement I
allows you to shift the force application point v e am
relative to the base’s center of gravity 4 HH 4 o
Fledbeles @
Wiad it e Breaeraier g bt s
20 basepite s siminsie,

Selecting Lever arm T

allows you to calculate the forces on the arm due
to the distance between the base plate and the ground
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DESIGN SOFTWARE - MASONRY MODULE ~~
@EasyFix

ANCHORS - MASONRY MODULES - MANUAL

Fixture tab s

Input area

Allows selection of anchor layout from pre-defined layouts

Geometry
distances between anchors can be entered in the tab or

* Geomety

ot 200 mm

1 200mm

directly on the model by clicking on the dimension line

 Bongeted holes

£k

’—Q:: 77

Declaring elongated “bean” holes

changes the distribution of shear forces on the anchors

Asymmetric placement
determination of the offset of the anchor system from At g

===

@EasyFix

the centre of gravity of the base plate

Fixture tab
Input area

=

© (modfied)
The introduction of fire and seismic loads -
affects the filtering range of the anchors.
The suffix SUS applies to long-term loads

for screw-in anchors according to EN 1992-4 @

Static loads Ve o
calculated or characteristic, with user-defined ¥ Loads Design acieeFartored)
safety factors e . o
Ve Vy My

Load Variants 2 —

- Load variants
allows you to calculate load variants for o i e

i e b

a structure. It is possible to import load variants
from Robot (csv, xls)

Sabstrate | Fartare | Anchors | Losds | View

Lowds static/quasitatic

EanFind v, 455 (Mrsoray)

B E e

BEasyFix

Fixture tab
Input area

View
Clicking on a dimension line or force vector allows

IR0 T T e o

E rardata dicacklyioto tho o :
youto-enter-aataairectty intotne-arawing

=¥

EEasyFix

Anchors tab
Input area

By checking the box ETA only data it is possible
to use test data from Rawlplug

Design data

BEasyFix

¥ Designdata
Design method

Al REDM method usage O
ETAanly O

enables selection of the calculation method
and the program database

Mateiai

Type(2/2) All | Nene

Group (3/3) | Al | Name

Thiesd type (2/2) | Al

Sze(5/5) | Al | None

Eurcpe -

=
#

i3 /3) A

Nane

‘ A ey 2] tone
Filters
allow selection of anchors by design region, and type - Ay L
and material of construction Anchor RAEMIMIESS

haf 85 -mm
Selected anchors

. . . B . O| Part| R-KEMII-R-STUDS- 10138-FL -

makes it possible to specify the choice of anchor, to impose
the depth of anchorage ST

Ussstion - Tension o W%

Utilisation

summary results window for the selected anchor

Ukilisation - Shiear
Combined

® 63%

8 851%
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DESIGN SOFTWARE - MASONRY MODULE ~~
asyrix

ANCHORS - MASONRY MODULES - MANUAL

= =

BEasyFix

Anchors tab -
Result area ity

Calculate all anchors
calculation of all anchors for a given load

Anchors tab
Result area

= =

BEasyFix

JSr—

= ’ ” "

N
om
Resulting forces in o
anchors - gives values for pull-out and shear forces acting 26010
on individual anchors T
- 3%
Tensile loads o[o%
percentage strain of the anchor system from tensile forces el s
in individual failure images L
Shear loads o1 L
percentage stress of the anchor system from shear forces : ::j
in individual failure images a m
Combined action ———
* Combined - Tension/Shear ©
shear and tensile interaction Combined e
Anchor tab s
BEasyrFix
Information area o :
* inatadaton dats = —
Fp—
Installation data TR
installation parameters for the designed anchor :a ::Qnm‘
Cloited i, i ks i)
oT—
Jakor o ) ry
fasi—
—
INERP—
‘Show photo
Links to: = — = |[@TechnicalLibrary
= Technical Library . - —
= BIM Library = EBIM
= RTH Technical Help Tochoitsl quentions I
Fixture tab r >
BEasyrFix
Input area o —— :
= =
ETechnicallibrary
. . BIM
Print option Tt s

enables generation of a calculation report
in pdf extension
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BASICS OF ANCHORING - MATERIALS ~ BASICS OF ANCHORING - ANCHOR INSTALLATION ~

ANCHOR MATERIAL DRILLING

Steel The method of drilling a hole for the installation of an A drill bit is a tool, which is subject
Durability characteristics of screws and bolts are determined by anchor depends on the type of substrate material. There are to wear - its degree and frequency
appropriate mechanical property classes from 3.6 to 12.9. drilling techniques: is a derivative of the hardness of the
This classification system consists of two numbers separated substrate material. The harder the
with a dot, e.g. » rotary drilling - drilling by rotation and without percus- substrate, the greater the wear of

the drill bit. Be sure to monitor wear
and replace the drill bit whenever
necessary.

sion (or hammer action), recommended for drilling in
materials of low mechanical strength such as bricks &
aerated concrete due to the fact that it does not enlarge
the hole, nor damage the structure of the material;

5.6

The first number corresponds to the value of 0.01 R _of the
finished part in MPa. The second number determines the value
of 0.1 of R /R_percentage ratio, as follows:

In the process of drilling a hole for
embedding an anchor it is important
to be aware of and achieve the cor-
rect diameter and depth of the hole.

»

v

percussive drilling — drilling by rotation with multiple light
strikes with the drill bit into the substrate; recommended
for drilling materials with high mechanical strength and
solid structure such as concrete & solid brick;

The strength classes of nuts are marked 4, 5, 6, 7, 8, 10 & 12 which Nut classes shall correspond to screw or bolt classes; therefore, After the drilling is finished it is es-
corresponds with the value of 0.01 of R of nut steelin MPa. for class 5.6 screws or bolts, class 5 (or greater) nuts shall be used. » hammer drilling — drilling by rotation with a small number sential to clear the hole of dust and
of high energy strikes with the drill bit into the substrate; drill debris. Failure to do this can be
recommended for drilling in extremely hard structures the cause of improper anchoring of
such as concrete; the fastener in the substrate.

R,=500MPa | R/R_ =60% | R =300MPa

4

ANCHOR SPACING AND EDGE DISTANCES

Due to the expansion forces induced by the functioning of » distance of connections from the edge (c,, c,)
anchorage connections, the following parameters shall be and corners (c,) of the base material.
taken into account while determining load bearing capacity for ANCHOR INSTALLATION METHODS
a particular product: Overlapping of tension cones of neighbouring anchorages
» thickness of base material in concrete reduces the load bearing capacity of such fasteners. 1. Push-through installation — convenient and time-efficient drill hole diameter are different. Our RAWLBOLT (R-RBP) and
(determined by fixing's effective embedment depth h,;) method, which allows user to drill and install directly through all bonded anchors are examples of products that require
» spacing of anchored joints (s) the fixture without marking out hole locations and pre-po- pre-positioning.
sitioning anchors. If the fixture is pre-drilled then it may be
used as a drilling template, before the anchors are installed 3.Stand-off installation —attachment of the fixture at an offset
directly through the clearance holes. RAWLPLUG® R-XPT, distance from the surface of the base material. One common
R-XPTIl and R-HPTII throughbolt families are all examples of offset application is the use of internally threaded anchors
push-through fixings. with long rods, studs or bolts. The anchor is installed in the
base material before assembling with threaded rod or bolt.
2. Pre-positioning installation - this method requires the instal- The RAWLPLUG® internally threaded wedge anchors - R-DCA,
lation of the anchors in the base material, before the fixture R-DCA-A4 & R-DCL - may be used for stand-off applications.
is moved into place. In this case the anchor diameter and the

BASICS OF ANCHORING - TORQUE & BENDING MOMENTS

BASICS OF ANCHORING - SPACING & EDGE DISTANCES

TIGHTENING TORQUE
Reduction of anchor spacing and edge distances Effective embedment of fixing h All data related to a load bearing capacity given in the pres-
In some cases the anchor spacing and distance from edges For each connection the minimum fixing depth is determined, When using expanding anchors, it is necessary to apply a re- ent specification and design guide account for this torque
and corners can be reduced. Such a reduction will impact the which ensures safe load resistance. Some types of anchors can quired tightening torque of the magnitude given herein, in relaxation behaviour.
anchor’s load bearing capacity and, in order to account for the be fixed at greater depth, which increases the load bearing capa- order to ensure optimal expansion and achieve the load-bear-
impact, one or more reduction factors will have to be applied. bility (R-SPL, in particular). For more information, please contact ing capacities given in tables in the next chapter (we recom- BENDING MOMENT
RAWLPLUG® technical consultant. mend using a calibrated torque wrench). Torque transmits to
2 q a pre-tensioning force, influencing the initial expansion of the In the case of some applications, anchored connections are
ey 2 § & 5 anchor. Moreover, the tightening torque applied will clamp subject to the influence of bending moments. Generally, this
E ug LO"T; E @g §= 8% o 3 the fixed element to the base material. applies when fixed elements are offset from the base materi-
. 8258 £28, g E al. Applied load is, as a result, not purely in the shear direction
n 5; ? f >3 g 5%‘5 E’% 3 “g % §E g The values of tightening torque given in the specification and - significant tension is also present. It is necessary to ensure
g3 g g e 8 Eo 72 3 :‘; 2 g 5% ° design guide should not be exceeded. the bending moment induced by such loads is not higher than
E o ‘% ;z-i_ gé’* ‘é :>§ 3 E % g < ;% 8% allowable bending moment (given for each type and diameter
83 g R gg ; R 3 gz v 2 J‘:g;;é g After initial application of the tightening torque, relaxation oc- of anchor).
238 gzgcs gzg8 g2 RS- curs causing a reduction in tension and therefore clamping force.

I=e +0.5t, +0.5d

tensile shear
REDUCED DESIGN RESISTANCE OF ANCHOR
with clamping to the base material without clamping to the base material
Frgrec = Frg fs - Fcy - fe, Frared = Fsg
F., — design resistance according to the technical data tables herein, M =Vx —— [Nml
fs, fc,, fc, — reduction factors of axial spacing of anchors and distance to the edge of the base material. v Ay
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INSTALLATION OF ANCHORS

Installation guidelines are attached to all packaging for our
anchors. We recommend strict adherence to all of the in-
structions contained therein. Debris and dust must always be
removed from the hole before the anchor is installed in order
to avoid risk of limiting the anchorage depth. Hole cleaning

is particularly important for bonded anchors, because any
debris or dust will decrease the load bearing capacity of the
anchorage.

BASICS OF ANCHORING - REBAR CONNECTIONS ~

POST-INSTALLED REBAR CONNECTIONS

Using chemical resin, rebar can be post-installed in concrete to
act as structural reinforcement or, alternatively, to create an
anchorage. The role depends on the application, installation
type and also the feasibility of use of a specified resin.

RAWLPLUG® offer resin products that can provide a solution
in both scenarios.

REBAR INSTALLED WITH CHEMICAL RESIN AS AN ANCHOR

In many applications rebar installed with chemical resin must
be designed to act as an anchorage. This scenario may arise
for a number of reasons: the rebar may not be carrying the full
tensile load as it would in structural reinforcement (i.e. the
concrete must resist an element of the tensile loading), there
may be an absence of existing cast-in reinforcement (i.e. no
overlap splice to take up tensile loads), or the rebar anchorage
may be subject to shear loading.

The characteristic failure mode for this type of anchorage -
similarly to chemical anchors using threaded rods - is concrete
cone failure, or a combination of concrete cone failure and

fixture

a, = 1.0 when element (fixture)  a,, = 2.0 when element (fixture)
is not fixed and can rotate freely s fixed and cannot rotate

pull-out. Itis therefore important to keep appropriate spacing
and edge distances.

Embedment depths are generally smaller, compared with
cases of rebar acting as structural reinforcement. They can,
however, vary and for some types of RAWLPLUG® resins
deeper embedments can be employed, facilitating higher
performance.

Depending on the type of resin, various diameters of rebar and
grades of steel can be applied.

REBAR INSTALLED WITH CHEMICAL RESIN AS STRUCTURAL REINFORCEMENT

Introduction

Both for new reinforced concrete construction requiring con-
nection with an existing structure, and for the reinforcement,
modernisation or upgrading of an existing structure, there can
be a requirement to create permanent connections between
new and existing construction elements. In these applications
post-installed rebar connections are very useful. The afore-
mentioned scenarios can arise when joining slabs, beams and
columns, reinforcing nodes, walls and when building balconies
and cantilevers.

Figure 1.1: Anchorage
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Depending on the type of existing construction and its rein-
forcement, two different types of connections can be de-
scribed - anchorage (Figure 1.1), and overlap splice with existing
construction rebar (Figure 1.2)

Figure 1.2: Overlap splice
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BASICS OF ANCHORING - REBAR CONNECTIONS ~

Various applications (Figures 1-5) are covered by Technical
Report TR 023 “Assessment of post-installed rebar connections”,
which, alongside European standard Eurocode 2 “Design of con-
crete structures” Part 1-1 “General rules and rules for buildings”,
is a fundamental document for the design and testing of these
types of anchorages.

Examples of post-installed rebar applications

Figure 1 Figure 2
Overlap joint for rebar connections of Overlap joint at a fou
slabs and beams

Figure 4 Figure 5
Rebar connection for components
stressed primarily in compression. The
rebars are stressed in compression

2 "
" 2Noner . al:‘

REBARS

Rebars are key elements of reinforced concrete constructions.
Their role is to bear tension loads due to the fact that concrete
possesses high compressive strength but very low tensile
strength.

In the applications previously described, depending on construc-
tion type and implementation, rebars can form either an overlap
splice effect, where new bars will extend the effect of existing
rebar, or an anchorage.

In the case of post-installed rebar, loads are transferred into the
concrete via the adhesion of the resin, which simultaneously
dovetails with the ribs of the rebar (equivalent to the effect at the
rebar-concrete interface in cast-in rebar solutions). The resin reacts
like compressive struts at an angle of 45°in a strut-and-tie model.

RESIN CHARACTERISTICS

Load bearing capacity is determined by adhesion forces at the
rebar-resin and resin-concrete interfaces, as well as the strength
characteristics of the steel elements used. Of subsequent im-
portance is the resin bond strength, which should be equal to or
greater in strength than the concrete. Accordingly, to permit the
use of a given resin in the applications described previously, it
needs to be tested according to TR 023 “Assessment of post-in-
stalled rebar connections” to obtain Technical Approval. TR 023
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column or wall where the rebars are
stressed in tension

Anchoring of reinforcement to cover
the line of acting tensile force.

RN G

\,\ The shear transfer between old and

Figures 1-5 (below) show applications in which resins with rebar
can be used successfully.

Figure 3
End anchoring of slabs or beams
designed as simply supported

ndation of a

Note to Figure 1-5

In the figures transverse reinforce-
ment is not shown, however, the
transverse reinforcement as required
acting tesnsile force by EC2 shall be present.

new concrete shall be designed ac-
cording to EC2.

Cooperation between bars in overlap splice is possible be-
cause of load transference between them based on a 45° truss
model. Similarly to the above scenario, resin and concrete act
as compressive struts.

One possible failure mode in the case of post-installed rebar
is pull out failure, when resin wedges are sheared causing
the rebar to act like a smooth bar (performance is deter-
mined only by friction and adhesion, as the dovetailing effect
is eliminated). Another is concrete splitting failure caused by
naturally occurring cracks, which run from the rebar ribs in
the direction of the concrete surface. Consequently, it is im-
portant to ensure correct concrete cover and rebar spacing.

covers post-installed rebar connections designed in accordance
with the EN standard Eurocode 2

“Design of concrete structures”, Part 1-1 “General rules and
rules for buildings”, on the assumption that only tension loads
can be transferred, shear loads are not considered and trans-
verse reinforcement should be designed in addition, based on
Eurocode 2. The base material is non-carbonated concrete of
class C12/15 - C50/60. Post-installed rebar are straight rein-
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forcing bar with properties according to Eurocode 2, Annex C,
with classes B and C recommended. The Technical Report does
not cover fire resistance, fatigue, dynamic or seismic loading

of post-installed rebar connection. Among others, tests include:
tests for bond resistance in C20/25 and C50/60, installation safe-
ty tests in dry and wet concrete, functioning under sustained
loads, functioning under freeze/thaw conditions, installation

at maximum embedment depth, and correct injection. Proof is
required that post-installed rebar connections function like cast-
in rebar — with comparable load transference and displacement
behaviour.

A

18.4
17.2
15.9
14.5

This is demonstrated by achieving appropriate bond resistance
f...- Figure 6: Design according to EC2 without limitation com-
pared with cast-in rebar bond strength. The necessary bond
resistance for connections designed according to Eurocode 2
for different concrete classes is shown in Figure 6. For resins
having a bond resistance smaller than that assumed, values
based on testing and decreased according to levels from TR
023 should be included in the technical approval.

19.5

18.4 i

17.2

13.1
11.6
10.0
8.6
7.1

C12/15 C16/20 C20/25  C25/30 C30/37

1.6 2.0 2.3 2.7 3.0

DESIGN OF ANCHORAGE AND SPLICE OVERLAP CONNECTIONS

Connections should be designed in accordance with obligatory
rules for the design of reinforced concrete structures, taking
into account the load distribution on the construction and

its nodes. It is very important to determine and factor in the
existing reinforcement layout.

Technical Approvals, obtained based on Technical Report TR 023,
and Eurocode 2, Part 1-1 are the primary reference documents
for determining internal load distribution in sections and for the
design of these types of connections.

v

C35/45  C40/50 (C45/55 (C50/60  Concrete class

3.4 3.7 4.0 43 f,,[N/mm?

An approval contains bond resistance values depending

on concrete class and rebar diameter, data for concrete cover,
minimum and maximum embedment depth and lap splice,

as well as general rules for rebar arrangement.

Meanwhile Eurocode 2 covers the design of reinforced
concrete structures, facilitating determination of internal load
distribution and calculation of embedment depth or overlap
splice, taking into account factors such as: bond conditions,
rebar shape, concrete cover and transverse reinforcement.

The Ffirst value calculated in the design process,
according to Eurocode 2, is basic anchorage length:

@, , Os
lb,rqd :(Z)( :

)

de

where:
@ —anchorage rebar diameter
o, — design stress of the bar

f,,— design value of the ultimate bond resistance according to corresponding ETA
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DESIGN ANCHORAGE LENGTH FOR ANCHORAGES

The next value to consider is the design anchorage length
calculated as follows.

ls = a,9,0,a,a,, rqd

a,-a, - coefficients acc. to EC2, Tab. 8.2

a, - effect of the form of the bars assuming adequate cover
(1.0 for straight bar in tension and in compression)

a, - effect of concrete minimum cover (acc. to EC2, Figure 8.3)

0.7<a,<1.00

c -
a,=1-0.15 d@ @_ rebar in tension

a, = 1.0 — rebar in compression

Cy= min {0.53; < C} — for straight bars (acc. to EC2, Figure 8.3)

a, - the effect of confinement by transverse reinforcement not
welded to main reinforcement
a,=1.0 when no transverse reinforcement or no influence

0.7<a,<1.00

a,=1-Kx A = rebar in tension

Cl3 =1.0 —rebarin compression

K — values for beams and slabs acc. to EC2, Figure 8.4

DESIGN EMBEDMENT LENGTH FOR OVERLAP SPLICE

a.a.l

l,=a,a,0,a,0, b,rqd

a,-a,-as above
a, —influence of overlap splice relative to the total cross-section area

a,=yPi1.0sq,<15
25

p, — percentage of reinforcement lapped within 0.65 |, from the
centre of the lap length considered, acc. to EC2, Tab.8.3

Design lap splice length must be in the range between minimum
and maximum lap splice length:

lo,min — Minimum lap splice length
lg min = MaX {0.3(1slb,rqd ;15@ ;200 mm}
, max — Maximum embedment depth, from ETA

¢, — concrete cover at frontal concrete surface

Embedment depth for lap splice connections:

=, +c

» The clear distance between lapped bars should not be greater
than 4g, or else the lap length should be increased by a length
equal to the difference between the clear space and 4@
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Z A, -cross-sectional area of the transverse reinforcement along
the design anchorage length |,

Z A, .- cross-sectional area of the minimum transverse rein-
forcement

A, -area of a single anchored bar with maximum bar diameter
a,-influence of one or more welded transverse bars along the
design anchorage length,

a,=1.0 when no transverse reinforcement or no influence
a,-the effect of the pressure transverse to the plane of splitting
along the design anchorage length

07<a,<1.0

a;=1-10.04 p (only rebar in tension)

P — transverse pressure at ultimate limit state along |,

Product of a,a,a, must fulfil: a,a,a, > 0.7

Design anchorage length must be in the range between minimum
and maximum anchorage length:

L

<l =<l
b,min = "bd T “v,max

- minimum anchorage length

= max {0.3lb,r 4108 ;100 mm} - rebar in tension
=max{0.6l, .,; 108 ; 100 mm} - rebar in compression
= maximum embedment depth, from ETA

b,min

L

I'b min
) )

L

» Minimum concrete cover is stated in appropriate ETA, whilst
minimum cover should also be kept acc. to EC2, chapter 4.4.1.2
Transverse reinforcement should be designed acc. to EC2,
chapter 8.7.4

Connections between existing and new concrete should be
designed according to EC2

Minimum clear spacing between bars is kept according to
ETA requirements

»

4

»

4

»

4

Connections between existing and new concrete
Connections between existing and new concrete should be
designed according to EC2.

The surface of the joint should be prepared, for example
roughened to expose aggregate. If the surface of the existing
concrete is carbonated, the layer should be removed in the area
of the new reinforcing bar prior to installation.

The above directions may be disregarded in cases where build-
ing components are new, not carbonated and the environ-
ment conforms to dry condition criteria.

Design process using RAWLPLUG® EasyFix software
The EasyFix program functions as a helpful tool in the design
of post-installed rebar connections, both in cases of chemical
anchorage and structural reinforcement. The program includes
a Calculator for calculation and selection of anchors, a Resin
Consumption Calculator for chemical resins and a Post-Installed
Connection module for anchorage and lap splices, for use in
both new and existing structures.
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BONDED ANCHORS - DESIGN SOFTWARE ~~
@Easyrix

ANCHORS - POST INSTALLED REBAR - MODULES - MANUAL

Defining of
The existing construction

G20/25 ~
€12/15

 Bsting construction

| i C16/20
Determining of the concrete strength class: Ii E m

€25/30

Selecting from the list:

Thickness (T}
Concrete strength class according to standard EN 206 G0z
X . Ll c32/40 Tsm
Option , by user”: SISO L — ——
Possibility of manual input of characteristic compressive strength of cylinder f . 4 Hrnces i v g
or . L . Characterie i songhion] L 20 o |soomps - 20 MPa
Possibility of manual input of characteristic compressive strength of cube f,, cube C45/55 Wt " focube
clecul

C50/60

Defining of =

The existing construction

@Easyrix ~ g [—————

Determining of the yield steel strength: . ——
POST INSTALLED Selecting from the list: @“ 400 MP2

Reinforcement according to standard EN 1992-1-1:2008 410 MPa

REBAR Module Option , by user": e T ot BE T

Possibility of manual input yield steel strength f, and its safety factory, Length (1 490 MPa 15m Epe——
according to national requirements Comcreteichass gy @ - r
_ _ _ By customer
ANCHORS - POST INSTALLED REBAR - MODULES - MANUAL sy srengh ol eorement i 0| S00Mpa_ =
By customer
By customer [v/]
f)* 500 MPa
Bieron o =% Safety factor yg 115
Selection CE0 ¥ @EasyFix
of The product category i Defining of
Designing methods: The new construction e e
i P T ur— @EasyFix|
EUROCODE 2 | EN 1992-1-1 Determining and defining the geometry of a new B e s R — =
PIRR | Post Installed structure requires the knowledge of details, i.e., the &
Rebar Rawlplug steel yield strength, dimensions of the element, layout
and diameter of the anchored rebars.
Determining of the construction type: T
Depending on the geometry of the existing =
construction, there is a choice between: o
p——r Plate | Beam | Wall | Column e
Determining of the structure dimensions: P = | ‘
The geometry of the structure can be specified in the MKMML:‘:‘M, e
side panel or on the model ‘ i ‘
Determining the position of the structure:
Inputting a possible shift of the new
Defining of structure in relation to the existing one

The existing construction

Determining and defining the geometry of the existing
structure requires knowledge of the details

of the concrete in which to anchor. In example concrete
class, steel yield strength, element dimensions.

Determining of the yield steel strength:
Entering data by selecting from the list or the option “by user”

L

: nina o Plate - Plate | Beam =

- Defining o =N -
Determining of the construction type: T r— The new construction i g ; ﬁ =
Plate | Beam [Wall | Column | Foundation i I l = Determining of the construction type: |
Determining of the structure dimensions: e == Depending on the geometry of the existing

— construction, there is a choice between: Wall - Plate | Beam | Wall

The geometry of the structure can be specified iy R
in the side panel or on the model , et

‘mmumwv.mw.“ m ‘

Plate - Plate | Beam | &2 E :
Beam - Beam | Plate = i fj
Wall - Plate | Beam | Wall |

Column - Beam | Column

Foundation -Wall | Column Column - Beam | Column Foundation — Wall | Column

Determining of the yield steel strength: _‘ﬁ [ j alJ |
Entering data by selecting from the list or the option “by user” SRR | ) I

Determining of the concrete strength class:
Entering data by selecting from the list or the option “by user”
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BONDED ANCHORS - DESIGN SOFTWARE -~ BONDED ANCHORS - DESIGN SOFTWARE -~
@Easyrix @Easyrix =
ANCHORS - POST INSTALLED REBAR - MODULES - MANUAL e ANCHORS - POST INSTALLED REBAR - MODULES - MANUAL o
Defining of = Conditions
. - . ¥ Instzllation
The new construction S00MPa of The Installation
R Dl'illfng method Hammer drilling -
* Newconsucion o Determining of drilling method: Drilling aid
g' .‘ 4 480 MPa Selecting from the list: In-service temperature @ | Hammer drilling with hollow drill bit
o X . 1 | ¥ 490 MPa = Hammer drilling G d air drill
Determining of the yield steel strength: - - Hammer drilling with hollow drillbit Wiz i o Arenifetmpd érnpresse Valr rilling
Selecting from the list: o S = Compressed air drilling Diamand drilling
Reinforcement according to standard EN 1992-1-1:2008 ~ = Diamond drilling
Option ,by user”: Offsety (Oy) Qmm Selecting from the list of results filters the ¥ Installation
Possibi'lity of mapual input'yield steel strength I’yk and its safety factor y, Chisradteristc yiek Shenifh Rl emaboneonent iy @ :W MPa = proper anchor group Drilling method @ | Hamimer drilling -
according to national requirements. y Atomer - N
{ Dnlllng aid With d;ilii_n_g-ai«_:_l_
Cyp— In-service temperature g .With drilling aid
fik 500 MPa Max. short/long term temperature: Nong Without drilling aid
Safety factor g 115
Defining L Conditions v Installation
. . . . [EEasyFix| . - .
of Construction and its application I~ = of The Installation Drilling methad g Hammer drilling g
The Application panel is used to detail the type Doilirie)aid | With

.. . -40/80°C
Determining of service temperature range

Selecting from the list:
= -40°C++40°C ‘ Max. short/long term temperature: None
= -40°C++80°C
= -40°C++120°C

of structure and its use. Here we define
information on the cooperation of the existing
and new elements

‘ In-service temperature

-40/120°C

For the appropriate range, the program displays information ¥ Installation
about the range of short and long-term work. e -
= Aephction Selecting from the list of results filters the proper anchor grou Pk meind ® HemE G -
Determining of the type of construction: 9 prop group S T p—
Depending on the type of structure, determining E [ [ I ice 1 t =
the exact work of the structure along with edlphiess o il b fee i
the required dimensions. ‘ I, Max. short/long term temperature: None
T
Defining The structure without support Elongation of the structure Rsltr;‘Force'msnt eructi T EiEasyFi;(
of Construction and its application ot the existing construction e e SR e e
Defining reinforcement in an existing structure L T = —
enables entering data in a simplified or detailed T . -
way. The detail model allows you to move the e
The structure with support Compression of the structure reinforcement in relation to the appropriate axis. | 77 e
Determining of the type of construction: —— e —— Top and bottom reinforcement is defined il — -
Depending on geometry of existing for each layer. Topcom o Hnm
structure: :.:m"mm“. av
= The structure without support . . . G - =|
= The structure with support Deﬁmng the input data: of | ey e

= The structure simply supported . Longitudinal bars: B err——

= Elongation of the structure The structure simply supported « The diameter of the bars (e o~
= Compression of the structure « Cover thickness - top| bottom L 2m

= Calculation of lap length o o e

e = Spacing | number of bars

Bettom covms gy B

= Sotion rinkcement - Tansverse @ o

Transverse bars:

e s
= The diameter of the bars L o -
« Spacing i
Conditions Reinforcement
of The installation of the existing construction pplication | Existing jon | Mew jon | Loads | View | v Top reinforcement - Longitudinal @
Determination and defining of the drilling method Layout of bars Siupfied layonit of bars, = Bar size o0 -
in the existing structure. The selection of the drilling ﬁEasy"Fi;( Determination of bars layer: Reinforcement type et I ki 200 mm
method affects on the thickness of the concrete cover. e = Selecting from the list: . Ay S— Bor ofset 0mm
The choice of the service temperature determines the = « Simplified bars layout Bar spocing in construction,/ M AAANGY esetal T P
minimum and maximum temperature of the substrate = Detailed bars layout. Detailed layout of bars Tohio 6 T
at the time of installation of the anchor. It allows to move the reinforcement

in relation to the appropriate axis

S on | Existing jon | Mew jon | Loads | View |
ﬁ . . op e . 5 =
Determining of drilling method: - Determination of positioning of rebar: - Al giers Simplified layoutof bers, =
Selecting f gth list g : ':'""“""‘"“ o ] - Selecting from the list: LRE'MDKE'"EM P | | Top and bottom reinforcement
electing from the list: ] e
o . el dniy = Top and bottom reinforcement Symmetric layout Top and bottom reinforcement
Hammer | Diamond =g = Top reinforcement B spacing incomstructd R
Elidtert - = Bottom reinforcement op:Leitorcemant
Determining of service temperature: T — * None Bottom reinforcement
Selecting from the list of results filters # Lo fog it Nene
the proper anchor group I
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Reinforcement

of the existing construction

Application | Existing construction | New construction | Loads | View

‘ ¥ Top reinforcement / Bottom reinforcement - Longitudinal @

| Simpiified layoutof bars. = ‘

Lo b Bar e T ‘
Symmetric layout: Reinforcemen type e W et 200 mm
Selecting this option allows to enter Symmetric layout I ‘ Number of bars 5
da'ta for the top an.d bottom ‘ Bar spacing in construction /1 m Axial pasition = ‘ Top cover / Battom cover g 30 mm ‘
reinforcement, which have the same
layer system, at the same time. ‘ ¥ Top rei / Bottom reinforcement - Transverse @ |V
fication | Existing ion | New o | Loads | View
= Placement lnside -
Determination of reinforcement spacing: | ==tefte (ol Iyt bors. = Bac size o -
Selecting from the list: LRE'"fmcement type fcpapd bottam eeRforEe et Bar spacing 200 mm
= Axial spacing Symmetric layout [ Asxial position M
= Number of bars Bar spacing in construction /1 m Axial position

Number of bars

Reinforcement

* Top reinforcement - Longitudinal @

of the existing construction

Bar size @10
. e 200
The diameter of longitudinal reinforcement i
‘ Covertofoce g -
Thickness of concrete cover face r e Fra o
* Top reinforcement - Transverse © v/ =
Thickness of top and bottom concrete cover [ = -
Bar size 10
Bar spacing 200 mm
Reinforcement
¥ Top reinforcement / Bottom reinforcement - Transverse @ |/
of the existing construction . | T
Positionin benmne g -~ Qutside
of the transverse reinforcement:
Internal | External of longitudinal reinforcement e e
The diameter Placement sde = )
of the transverse reinforcement or stirrups W Bar size @1 - |- e
T
The spacing | Barspacing 200 mm L

of the transverse reinforcement

Determination of reinforcement
In the new construction

Defining reinforcement in a new structure enables
entering data in a simplified or detailed manner.
The detail model allows to move the reinforcement
in relation to the appropriate axis. Top and bottom
reinforcement is defined for each layer. Possibility
to add an additional row of bars in each layer.

Defining the input data:

S
o8- - B G Ees v

Appicaton | Exssng coratrctian | e comircn | Loat i

Lapest o bars Smpifes imotof tars =

s ow
Bar spacing X
Mumberof tayers e
Topcoer @ S

Longitudinal bars:

= The diameter of the bars
= Cover thickness - top| bottom
= Spacing | number of bars

= Bomom endorcament - Lengtudinsi ®

s o -
B ppacing oy
Mumber of apers DR
Bottom cover g T

Determination of reinforcement
In the new construction

ication | Existing ion | New construction | Loads | View ‘ * Top rei 1t / Bottom reir = dinal @
Determining of bars layers: Lavout ofbars B o0 -
ing from the list: 7
Select' g .t:J the list Rk aerk s T romrye——— Bar spacing 333 mm
= Simplified bars layout ‘ Bar offset 150 mm
= Detailed bars layout. Syrethetic Lyt
; . . o : Number of bars 5
It allows to move the reinforcement in relation to Bar spacing in canstruction /1 m Axialposion
the appropriate axis. Number of layers Onelayer  ~
Existing ion | New Loads | View T s - o
.. e . Layout of bars Simplified layoutof bars =
Determining of positioning of rebar: -
i ; [rammrementope | |ttt
Selecting from the list: - .
) S— Top and bottam reinforcement
= Top and bottom reinforcement O acton /1 Top reinforcement
:  spacing in canstruction /1 m
= Top reinforcement Bottom feinforcement

= Bottom reinforcement
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Determination of reinforcement
In the new construction

Symmetric layout:

Application | Existing construction | New construction | Loads | View.

Selecting this option allows to enter data for the ‘
top and bottom reinforcement, which have the

‘ ¥ Top reinforcement / Bottom reinforcement - Longitudinal @

‘ Bar size. @10 =

same layer system, at the same time.

Determining of reinforcement spacing: " —
Selecting from the list: [Fl
mmetric lyou ‘

= Axial spacing ‘
= Number of bars

Bar spacing in construction /1m

Axial position

Layout of bars Simplified layout of bars

Reinforcement type Top and bottom reinforcement = | | Bar spading 333 mm
‘ Symmetric layout [ ‘ faraffck 150 mm

Bar spacing in construction /1 m Adal posiion ‘ Number of bars 3
Number of layers Onelayer =
———— Top cover / Bottom cover g SO i
Existing i | New Loads | View
Layout of bars Simplified layout of bars

Determination of reinforcement
In the new construction

The diameter

of longitudinal reinforcement

Determination of number
of concrete cover face

Thickness of

top | bottom concrete cover

* Top reil 1t / Bottom rei - Longitudinal @
o size g0~ \'
T Bar spacing 233 mm
Bar offset 150 mm
Number of bars 3
4Numberufiayers Ohelayer = ‘
v Layerd
‘ Top cover / Bottom cover g 50 mm ‘
T
‘ Top cover / Bottom cover g 50 mm ‘

Defining
of acting load
Defining of the load depends on the type

of structure or the constructor’s assumptions.

Itis also possible to enter loads from the
model level. Depending on the work of the
structure, it is also possible to take into
account the transverse reinforcement and
transverse pressure. According to the theory
described in Eurocode 2 (EN 1992-4) Part 1

Determination of input data:

R

e

P el

Load defieon
Tenson i 1 m ()
Sheariond 1 m ()

Bening ot 1 m M)

Aggscation Tasbog conetrchon | New corsiricton - (oads - View

s e

[

Surtoces we clnied g

an equnatent

O R ——

A surtace with atMeas 3 o roughness a about 40 im spacing:
achievic by raking, @apoting o4 SCAGAN or GEher Mathass giing

Rough

By cuntomen

o

Selecting from the list:

= Acting load per meter | cross section
= Acting load per bar
= Load peryield strength

Including the transverse pressure

LI

Including the transverse shear

reinforcement in the

new structure

Defining
of acting load

Acting load per meter | cross section

Acting load per bar

Defining of load per yield strength

65

\ioad definition Yo i ‘ Load definition T =
Tension load /1 m (N) Tension load /1 m {N) 10 kN
Per bar
Shear Ioad /1 m (V) | ( Shearload /1m{) 0N
Par bar yield strength [ = e
Bending moment /1 m (M) TN Bending mement /1 m (M) 10 kNm }
Eﬂﬂd definition Par bar - ‘ ¥ Top reinforcement
Tension load /1 m (N) Becpisiet ‘ Per bar (N) 30 kN
Shear Bad 7T (V] =
Per bar yield strength ¥ _Bottom reinforcement
Hending moment /1 m (M) TR v ‘ Per bar (N) BT
:
e
Llﬂﬂd definition Perbaryield strength = z
2
Tension load /1 m (N) i =
Perbar
Shear load /1 m (V)
B Per bar yield strength
Bending moment /1 m (M) A0 kNm. g
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Defining

o

of acting load °

¥ Include the transverse shear reinforcement in the new structure @ v

90" b

242" i

urfaces ore dassihied @

Including the transverse shear

Rough = Surfaces are classified g

By customer

| Rough

¥ Include the transverse shear reinforcement in the new structure @ v

Very smooth

reinforcement in the new structure

= a-the angle between shear reinforcement

A surface with at least 3 mm roughness at about 40 mm spacing,
achieved by raking, exposing of aggregate or other methods giving

and the main tension chord an equivalent behaviour

= 3 -the angle between concrete compression
struts and the main tension chord

Including Roughness of old concrete surface

Asurface with at least 2 mm roughness at about 4( Smooth

achieved by raking, exposing of aggregate or othe 1
an equivalent behaviour 4‘“

Indented
3 Tus

Analysis
of the results

In the results panel, we can choose a design
method between the calculation of the anchorage
according to the standards contained in Eurocode
2 and the PIRR engineering method.

In addition, it is possible to filter products and the
region in which the products will be used.

Panel of filters:

Design method @

Behae K

Fogon Fuiape

* Top reimorcenert.
v Layerd
User seleced embedment depth smech
Design entedment depth @ | 557
Sicking load pes bar wan
Stee isation pe o 6%
m—
User selected embedment degth suitch
Desinerbednentdepth @ | 550mm
Actng koed per bar s

Steal utlisation per bar

* Botis winlorcement

User selected embedment depth suich

= Design method
= Type of resin
= Region

Results of top reinforcement

Design embedment depth g 258

Acting load per bar 2090

Stee utisation per bar gy

Shear . s

The seiection and design of the renforcenent with

For both layers, if there's more then one

Results of bottom reinforcement

regard to the shear o cross-section shauld b checked
in accondance with £8 1992-1-1 with Mational Annexes.

Verification of shear loads 7

For both layers, if there's more then one

The results depends on the influence of the transverse

shear reinforcement in the new structure.

Analysis Result

Result

of the results Design method | @ (R e B_=
Anchor R EC2 Anchor R-KEXH =
Design method Region Europe | PRR | [Region | Europe ~|
= Eurocode 2 ﬁ
= Post Installed Rebar Rawlplug Result | ¥ Top reinforcement =
Selecting a product Designmethiod: g B2~ ¥ laver) | Africa
from the list available for a given region j Anchor RKEKl - User selected embedment depth st North America
; | South Ameri
‘ Region Europe - Design embedment depth g ““‘1 i ‘
. . = Austrpli
Selecting the region i i
where the product will apply
Analysis ‘ * Top reimforcement . ‘ ‘ ¥ Bottom reinforcement
! [
of the results ‘ ¥ layeri ‘ User selected embedment depth switch v
User selected embedment depth switch pessseleedemb s ntce gt | 600 mm| |
The results are shown separately for each layer Design embedment depth g 557 mm Design embedment depth g 600 mm
Admgload per bar e ‘ teel utimisation per bar A45%
Steel utilisation per bar 16.5%
¥ layer2 ‘
User selected embedment depth switch
Possibility to enter the declared anchorage depth, Design embedment depth g 550 mm
not less than the calculated value
Acting load per bar B3 kN
Steel utilisation per bar 16.5%
Generation 5 -

The printout

Print option

BEasyFix

Enables you to generate a document
in a pdf format
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RAWLPLUG EASYFIX
IS AN INNOVATIVE APPLICATION

Making it possible to run design calculations for the fixing of
different construction elements using Rawlplug brand products.

The individual program modules are dedicated to specific
segments of construction works. Each of them enables real-time
calculations, giving the user virtually unlimited possibilities of
matching fixings and the elements to be fixed to the actual
needs at the given time.

In addition, program modules covering the individual areas
contain installation elements chosen taking into account the
particular needs resulting from the diverse applications found
in construction projects.

= Anchoring elements in various substrates
= Constructive pasting of rebar

= Wind calculations

= Road and bridge calculations

= Calculations for joining timber elements

RAWLPLUG EASYFIX IS INTENDED
FOR PROFESSIONAL USE BY:

RAWLPLUG EASYFIX
IS AN ORIGINAL TOOL

Developed by a specialised team of experts working with
industry professionals on a daily basis, watching them in action
and tracking their expectations. EasyFix stems from discussions
about the personal and business-related needs of our custom-
ers, about their experiences and about the solutions they seek.

Rawlplug EasyFix is created on the basis of latest design
guidelines in accordance with EAD, ETAG and Eurocodes, which
guarantees compliance with the standards, accuracy and top
utility value.

It is also important is that the program is updated and improved
on a systematic basis, taking into account amendments to the
applicable regulations, the latest tests of Rawlplug’s products,
as well as current market trends.

This is precisely what makes EasyFix a complementary response
to real-life needs of architects, design engineers and contractors.

RAWLPLUG EASYFIX APPLICATION

Designers Designing fixings for concrete
substrates.
Architects
Contractors
Designing post-installed
rebar anchoring in concrete
WHAT FOR? substrates.

Designing structures using reliable fixings, regardless of the
type and scale of the investment.

WHY?

Functionality and comfort are the two most straightforward
words that summarise the advantages which the EasyFix ap-
plication offers. It is good to know more about the key ones.
Firstly, Individual EasyFix modules contain comprehensive
information based on up-to-date guidelines intended for the
given solution. Secondly, the program’s interface is easy-to-
use, transparent and very intuitive. Thirdly, what you receive
is real-time display of results, meaning that on-screen re-
sults of the calculations you rely on are shown immediately
after each modification of input data. Fourthly, the available
set of both typical and highly specific filters allows you to
find the optimum solution. Fifthly, the program’s additional
features enable optimisation of the elements to be fixed at
an early stage of design work. And sixthly, the application
enables you to pick items from an extensive database of BIM
and CAD models and Technical drawings rendered available
by the BIM Rawlplug software, which makes both programs
fully complementary.

Calculations pertaining to specific aspects are conducted using
modules dedicated to individual segments of construction
works. Each offers specific features that enable quick, precise
and highly useful calculations which take the nature of the
given scope of works into consideration.
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Designing fixings taking
into account wind load.

K N e

Designing fixings in timber
structures.

Y,
L]

Designing road and bridge
construction fixings.

~
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RAWLPLUG EASYFIX APPLICATION

CALCULATION MODULE COMPLIANCE OF MODULES
CATEGORIES TYPE WITH THE APPLICABLE GUIDELINES
CONCRETE Two modules used for the calculation of structural fixings
ANCHORS in concrete substrates. The calculations are based on
I - BALUSTRADE guidelines included in EN-1992-4, ETAG 001 Annex C,
designing structural fixings us TR 029 CEN/TS-1992-4, FIB and ACI 318-11.
using threaded rods, rebars
and threaded sleeves in con- Calculations based on EOTA Technical Report TR 029,
crete and masonry substrates. MASONRY ETAG 020, for masonry substrates made of materials
classified in categories B, C, D.
This module makes it possible to determine the required
REBAR design rebar anchorage length in reinforced concrete

STRUCTURAL REBAR JOINTS

—designing rebars in concrete
substrates.

structures based on the guidelines included in EN 1992-1-
1 and in Technical Report TR 023.

CONCRETE INTERFACE
REINFORCEMENT

The task of the module is to calculate the reinforcement
at the interface between concrete elements cast at dif-
ferent times based on PN-EN 1992-1-1.

WIND CALCULATIONS
—designing fixings taking into
account the loads resulting
from the action of wind on
roof and facade elements.

ROOF module

FACADE

SHEET METAL SCREWS

COMPOSITE PANEL SCREWS

The modules in this category are used to perform calculations
for elements fixing materials exposed to direct wind action.

The calculations are based on the European wind standard
EN 1991-1-4 taking into account the national annexes and
other national standards for wind action on structures.

ROAD & BRIDGE
CALCULATIONS

—designing fixings for
infrastructural elements of
roads and bridges in concrete
substrates.

PLINTH ANCHOR

CONCRETE INTERFACE
REINFORCEMENT

BALUSTRADE

CRASH BARRIER

LAMPPOST

NOISE BARRIER

Modules in this category make it possible to perform
calculations for road and bridge infrastructure element
joints taking into account the specific nature of such
construction works. The calculations are based on EN
1991-1-4 taking into account standards dedicated to road
engineering: EN 1991-2, EN 40-3-1 and EN 1794-1.
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THERE ARE TWO WAYS OF ACCESSING THE SOFTWARE:

INSTALL THE EASYFIX APPLICATION

You can use the EasyFix application free of charge, and you
can download it from two sources: under the Services /EasyFix
tab on www.rawlplug.com or from the dedicated website
www.easyFfix.rawlplug.com. To access the program, just

UPDATED THE SOFTWARE

The installed software automatically checks for module
and database updates. You only need internet access and

you have to accept the update terms and conditions.

download the installation file by clicking the Download EasyFix
button - the installation will start automatically when the file

is opened. The program is available for Windows and iOS. A
short registration process is required to use all the advanced
program functions. It only takes a moment to set up an account
- go to the Register tab, which can be found at www.easyfFix.
rawlplug.com. Enter your e-mail address and a password of
your choice in the fields provided. Submission of additional
information, such as occupation, company or phone number,

is optional: it will be used exclusively for further development
of the program, as knowledge about the most frequently oc-
curring job profile of the users will make it possible to develop
specific functions of the application. After filling in the form,

you will receive an e-mail confirming your registration and an
individual access key. Entering the key in the program will give

you access to all of its functions for an unlimited time.

I°PRAWLPLUG® BRI

Technical Helpdesk

Technical Advisory
Design Request
Site Testing
Technical FAQ

Design & Software

BIM Rawlplug

EasyFix

Technical Library

Fixings & Fasteners Selector

Services v

Rawlplug Academy v

Point of Sale System

POS Essential
Labelling
Packaging

Sustainable Rawlplug v

References & News

News

Site References

Contact v é] Q @

STRUCTURAL SCREWS FOR
TIMBER

— calculation and selection of
screws for timber substrates

PRIMARY CONNECTIONS

PRIMARY TO SECONDARY BEAM
CONNECTIONS

SUPPORT REINFORCEMENT

BREAK REINFORCEMENT

RAFTER INSULATION

Screw selection and calculations are based on EN 1995-1-
1 for timber and wood-based substrates classified in the

EN 338 and EN 14080 standards.

Different types of joints found in timber structures are

listed here.

EXAMPLE

BEasyrix

Weasyrix Ae sebee——

DBEasyFix

CONCRETE MODULE

BALUSTRADE MODULE

68

REBAR MODULE

& DOWNLOAD THE SOFTWARE FROM
WWW.RAWLPLUG.COM

https://easyfix.rawlplug.com/download-easyfix/

REGISTRATION INSTRUCTION - MANUAL

Where to find the website?

Location
EasyFix website

Click on the active link:
www.easyfix.rawlplug.com

EasyFix — professional modules, optimised
solutions, reliable results
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How to register correctly?

Registration
EasyFix website

Thanks to registration you will receive a personalized EasyFix
license key. The key is free and lifetime for all program updates.
Click the “Register” button to go to the registration form

The license key must be entered into the EasyFix program within 30 days of installing
the software - otherwise access to the program will be automatically blocked until

the key is entered.

Bl Register

PRAWLPLUG*

Register - create your Rawlplug ID

Dtasyfix

How to register correctly?

Registration form
EasyFix website

Fillin all required Fields and create an account
After creating the account you will receive an e-mail to

the e-mail address provided.

How to register correctly?

E-mail
EasyFix website

Confirm your registration by clicking the activation button

in the e-mail sent to you.
If you cannot see the message in your inbox check your “Junk Email” folder.

Verity your email

. ety umwdpis o
PRAWLPLUG

Welcome to Easyfix

Thank You for

@EasyFix

addres by using link balow,

Comprg by K

T,
‘Cotpedarcey. KRG: COUORA1S3T, NP E0E- W-87-820, Regue SECTY

SWEN Login SR

How to log in correctly?

Login
EasyFix website

After first time logging you will receive a personalized

EasyFix license key.

Click the “Log in” button to go to the login form

After clicking the activation button in the e-mail you will be automatically

redirected to the login form.

How to log in correctly?

Login
EasyFix website

Log in using the data you provided during registration.
If you have forgotten your password use the “Forgot your password?” function.

IPRAWLPLUG® | @EasyFix

Login

Aemembar me on this devce

a

Don't have an account?

Susgiatration will glhe you scoess 10 8l the
Functions and tools EeyFi has to affer

@D WEasyFix

WEGISTER

semrestyFID
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mEasyFix heniiad M. whiiaedl| Suoed Gorladt

How to get the key?

Account
EasyFix website

After the First successful login the page with your
EasyFix key will be displayed. Your key will also
be sent automatically to your e-mail. ooty

Click on the “copy the key to the clipboard” option to save the key in the computer’s Tramenr
memory and then paste it directly into the EasyFix program.

@EasyFix Doi TIME Wy oson  Contkt

How to download EasyFix?

Download EasyFix

Thelatest o
e and Paice {1010 Yusarite or pewer)

Thank you for downloading EasyFix!

Downloading

EasyFix website
v.4.4.9

Go to the “download EasyFix"” section and click
on the software icon to download the appropriate
EasyFix installation File.

While the software is downloading you can refer to the installation
instructions in the window that will be displayed automatically after
the download starts.

|
|
& e fo o - 31T LTS e ——

Revision history

v.4.49

A service that begins
d
ﬂg_ on the drawing boar

FRAPLUC

How to install EasyFix?

Installation
EasyFix software

Find the installation file on your computer and install
the EasyFix program.

IF you cannot find the installation file on your computer, check the '05 WLPLUG EasyFix4 @ 2019 KOELNER RAWLPLUG IP sp. z 0.0.
“downloads” folder or search for the file named “easyfix4-setup”. *

fixd-setup.exe

EEasyFix First run of the program

Starting up
EasyFix software

Start the EasyFix program and go to the key tab to
enter your key.

Remember that you need an active internet connection to verify the key.

L=8o b @EasyFix
Entering the key =
Key —

EasyFix software e e =

P

Enter the activation key and confirm changes. e

You can find the key in the e-mail or after logging in by the account tab on the
website www.easyfix.rawlplug.com.
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The notations and symbols frequently used in catalogues are given
below. Further notations are given in the text.

APPROVALS AND CERTIFICATES SYMBOLS

IPRAWLPLUG © | BASICS TO ANCHORING
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European Technical Approval / European Technical Assessment (ETA)

C

m

CE marking (conformity with ETA or harmonised standard)

Polish Construction Sign

Resistance to fire exposure

A/ Design resistance in case of concrete edge failure (shear load)
Veder Design resistance of an anchor in case of failure by pry-out (shear load)
Veds Design resistance in case of steel failure (shear load)
SAFETY FACTORS
Ve Partial safety factor for concrete cone failure
Vs Partial safety factor for steel failure

Factory Mutual Research Corporation (FM) approved

CONCRETE AND STEEL (MECHANICAL PROPERTIES)

® HoE

Earthquake Resistant

Fo Characteristic steel yield strength (nominal value)

. Characteristic steel ultimate tensile strength (nominal value)

A, Stressed cross-sectional area of steel

w, Elastic section modulus calculated from the stressed cross-sectional area of steel
M s Characteristic bending resistance of an individual anchor

M Allowable bending moment

CHARACTERISTIC VALUES OF ANCHORS

INDICES
c Concrete
cp Concrete pry-out
d Design value
k Characteristic value
M Material
P Pull-out
R Resistance
s Steel
S Action
sp Splitting
u Ultimate
y Yield
LOADS
N Normal force (positive: tension load, negative: compression load)
N, Characteristic value of resistance of a single anchor or an anchor group (tension load)
Neep Characteristic resistance in case of failure by pull-out (tension load)
Nec Characteristic resistance in case of concrete cone failure (tension load)
Nis Characteristic resistance of an anchor in case of steel failure (tension load)
N, Design value of resistance of a single anchor or an anchor group (tension load)
Neop Design resistance of an anchor in case of failure by pull-out (tension load)
Neac Design resistance for an anchor or an group of anchors in the case of concrete cone failure (tension load)
Neas Design resistance of an anchor in case of steel failure (tension load)
\' Shear force
Vo, Characteristic resistance of a single anchor or an anchor group (shear load)
Vee Characteristic resistance in case of concrete edge failure (shear load)
Ve Characteristic resistance in case of failure by pry-out (shear load)
Vis Characteristic resistance in case of steel failure (shear load)
\/ Design resistance of a single anchor or an anchor group (shear load)

[ Edge distance
C, Edge distance (tensile resistance)
<, Edge distance (shear resistance)
c, Edge distance for ensuring the transmission of the characteristic resistance
c Edge distance fqr gnsurir!g the_transmission. . _
erN of the characteristic tensile resistance of a single anchor without spacing and edge effects
Edge distance for ensuring the transmission
eV of the characteristic shear resistance of a single anchor without spacing and edge effects
Coin Minimum allowable edge distance
d Diameter of anchor bolt or thread diameter
d Drill hole diameter in fixture
d, Drill hole diameter in substrate
h Thickness of substrate
h.. Minimum thickness of substrate
h, Effective anchorage depth
hoon Embedment depth
h, Minimum drilled hole depth
k Factor to be taken from the relevant ETA (pry-out failure)
L Anchor length
s Spacing of anchors in a group
s, Spacing for ensuring the transmission of the characteristic resistance
S Minimum allowable spacing
. Spacing for ensqrirjg the Fransrpission . ' '
erN of the characteristic tensile resistance of a single anchor without spacing and edge effects
t.. Fixture thickness
T Installation torque

inst
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S0NDED ANCHOR

SONDED ANCHOR R'KEX ”
R-KER || | "

HYBRID RESIN

PRAWLPLUC

EONDED ANCHOR

RKEM Il

380 ml

Bonded Anchors

R-KEX-Il with Threaded Rods 82
2 R-KEX-I with Threaded Rods 89
g R-KER-II | R-CFS+KER-Il with Threaded Rods 95
g R-CAS-V Spin-In Capsule with Threaded Rods 102
F R-HAC-V Hammer-In Capsule with Threaded Rods 106
R-KEM-II | RM50 with Threaded Rods for Concrete 110
E R-KEX-1I with Sockets 116
§ R-KER-II | R-CFS+KER-II Hybrid resin with Sockets 120
R-KEX-II with Rebar as an Anchor 126
z  R-KEX-I with Rebar as an Anchor 132
g R-KER-1I | R-CFS+KER-II with Rebar as an Anchor 137
R-HAC-V Hammer-In Capsule with Rebar 143
g R-KEX-Il with Post-installed rebar 147
2 é R-KEX-I with Post-installed rebar 156
g R-KER-II-S | R-CFS+KER-II-S with Post-installed rebar 164
z
g R-KEM-II | RM50 with Threaded Rods for Masonry 171
=
Accessories 176




I2RAWLPLUG ® | BONDED ANCHORS I°?PRAWLPLUG® | BONDED ANCHORS

OVERVIEW OF OUR RANGE - BONDED ANCHOR SELECTOR ~ OVERVIEW OF OUR RANGE - BONDED ANCHOR SELECTOR ~~

R-KEX-11 R-KEX-Il R-KEX-11 R-KEX-Il R-KEX-1 R-KEX-1 R-KEX-1 R-KER-II | R-KER-II | R-KER-II | R-KER-II-S | R-KEM I | R-KEM II |
BONDED ANCHOR SYSTEM: with threaded rods with ITS with rebar with post with threaded rods with rebar with post R-CFS+KER-II R-CFS+KER-II R-CFS+KER-II R-CFS+KER-1I-S CFS+RM-50 CFS+RM-50
as an anchor -installed rebar as an anchor -installed rebar with threaded rods with ITS with rebar as an anchor with post-installed rebar in concrete in masonry
&I 5.8 STEEL CLASS, ZINC PLATED ™M - - - M - - M - - - M M
=
w 8.8 STEEL CLASS, ZINC PLATED ™ - - - ™ - - ™ - - R v ™
<
2 STAINLESS STEEL ™ - - - ™ - - | - ol ol
o
T  REBAR - - | | - | ™ - - ™ ™ - -
z
< RITS - | - - - - - - ™ - - - -
CONCRETE ~ 4| ~ 4| ~ 4| ™~ ™~ ™~ ™~ ™~ | -
CRACKED CONCRETE ™ - ™ ™M ™ ™M ™ ™M ™M ™M ™ - -
i
E SILICATE BRICK - - - - - - - - - - - - |Z[
g
g SOLID BRICK - - - - - - - - - - - - M
2
HOLLOW BRICK - - - - - - - - - - - - ™M
LIGHTWEIGHT |Z’
CONCRETE BLOCKS B - B - - - B - B B B B
@ C€ M M 4 | M M e M M M M M M
Option 1 Option 7 Option 1 ETA Option 1 Option 1 ETA Option 1 Option 1 Option 1 ETA Option 7 001
|
: : : : @ : : : @ @ : :
PN
g | - | | - - - | - - . . ;
o
s @
POLISH ROADS AND BRIDGES
CONSTRUCTION INSTITUTE M M M M B - B ] ] ] 4] 4] 4]
[kN] NRd NRd NRd NRd NRd NRd NRd NRd NRd NRd NRd NRd NRd
10
20
30
40
50
60
70
£ 80
E 90
(%)
2 100
o 110
- 120
4
o 130
(%]
b4 140
w
= 150
160
170
180
190
200
210
220
230
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OVERVIEW OF OUR RANGE - BONDED ANCHOR SELECTOR ~~

I°?PRAWLPLUG® | BONDED ANCHORS

OVERVIEW OF OUR RANGE - BONDED ANCHOR SELECTOR ~~

BONDED ANCHORS - RESIN TYPES

PURE EPOXY HYBRID VINYLESTER POLYESTER STYRENE FREE POLYESTER

» Most suitable for construction, »

Most common product The most contemporary gene- » Suitable for medium-duty

4

as well as for deep anchorages.

for construction.

ral use bonded anchor.

fixings in non-cracked concrete.

‘ 3 » Designed for heavy-duty » Intended for medium and he- » Intended for medium duty
anchorages in cracked and avy-duty anchorages in cracked fixings in 15 types of substrate.
B B non-cracked concrete. and non-cracked concrete. . .
i i » Low odour suitable for indoor
§ § » Suitable for use in dry and wet » Suitable for use in low tempe- applications.
- 1-3 substrates as well as holes and ratures (down to -20° for winter . .
. . » Product with wide spectrum
substrates covered with water. option) enables use throughout of use in the medium load
R-CAS-V R-HAC-V R-HAC-V the year. N
BONDED ANCHOR SYSTEM: with threaded rods with threaded rods with rebar capacity area.
as an anchor » Suitable for use in dry and wet
substrates as well as holes and
&: 5.8 STEEL CLASS, ZINC PLATED M M - substrates covered with water.
@
i 8.8 STEEL CLASS, ZINC PLATED | | -
<
E STAINLESS STEEL ™ ™ -
o &
I REBAR - - |Z[
g FRAWLPLUC
< | RS - - - e . iexi
- PRAWLPLUC
CONCRETE | ™M ™ REKEMIT
CRACKED CONCRETE - - -
wn
w
E SILICATE BRICK - - -
o
=
g SOLID BRICK - - -
2
HOLLOW BRICK - - - BONDED ANCHORS ARE OFFERED IN A WIDE RANGE OF SYSTEMS
LIGHTWEIGHT CONCRETE BLOCKS F . . . GLASS CAPSULES CARTRIDGES FOILS
_ Glass capsules containing both the resin Tubular plastic cartridges containing resin. CFS+ (Cartridge Free System)
™ ™ ™ and hardener, which mix and set after Various formats depending on resin compo- Innovative resin dispensing system with
Option 7 Option 7 Option 7 the stud or socket is driven in to the hole. nents, which are kept separate within cartridge  unique packaging solution, which reduces
wn until delivered via mixer nozzle. overall waste. Resin components contained
:tl _ _ _ » Foil cartridge system CHUBAPAC separately within foil until delivered via mixer
> » coaxial cartridge system COX nozzle.
g » cartridge system side by side SBS
a 4dNA
s - - -
<
POLISH ROADS AND BRIDGES
CONSTRUCTION INSTITUTE IZ[ M M
[kN] NRd NRd NRd
10
20
30
40
50
60
70
£ 80
z 90
0
a 100
g 110
b} 120 FEATURES & BENEFITS OF DELIVERY SYSTEMS
4
o 130 » Quick and easy to install » For all substrates, including deep » For all substrates, including deep
0 140 » Only solid substrates anchorages anchorages
E » Minimal packaging waste - Whole capsule » Many applications from one cartridge » Easy to dispense
= 150 installed in hole » Ability to resume use after stoppages » Less waste - Recyclable packaging
160 » No waste resin » Small cartridges are compatible with stan- » The cost-effective solution for many
70 » No special tools required dard, low-cost silicone guns customers
» No time limitations - Resin only begins » Simple to store and transport
180 to set after stud, rod or rebar is inserted
190 RESIN PRODUCTS AVAILABLE IN EACH SYSTEM
200
VINYLESTER: R-HAC-V, R-CAS-V PURE EPOXY: R-KEX Il POLYESTER: RM50, RP30
210 HYBRID VINYLESTER: R-KER-Il VINYLESTER: RV200
220 POLYESTER: R-KEM I, R-KF2
230
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BONDED ANCHORS - DESIGN SOFTWARE
asyrix

CONCRETE MODULE

The filters and optimisation functions make it possible to choose the
right type and size of fixing in a simple and quick way.

The module also makes it possible to calculate the required thickness
of the slab.

A wide range of options for placing the fasteners on the element

to be fixed is available. Option of using the original REDM (Rawlplug
Engineering Design Method) based on the many years of experience
of RAWLPLUG's engineers and on European guidelines. This makes it
possible to design more complex anchoring systems.

Possibility of entering design loads, characteristic loads with
region-specific safety factors, seismic and fire loads.

Possibility of designing according to different calculation standards,
US and European ones (e.g. EN, ETAG, ACl) and Rawlplug’s original
method. This allows the calculations to be adjusted to the needs
and legal requirements of all global markets. Australian and Russian
standards are planned to be included in the program.

@EasyFix

80

BEasyFix

BALUSTRADE MODULE

Makes it possible to design fixings intended for concrete substrates.

Includes diagrams that match the systems used when installing
safety barriers.

The module makes use of a simplified model for entering load
parameters.

They are assumed on the basis of the guidelines laid down in the
EN 1991-1-1 standard which recommends the range of characteristic
loads for different use categories.

BEasyFix

I2RAWLPLUG® | BONDED ANCHORS WITH REBAR

BONDED ANCHORS - DESIGN SOFTWARE
@EasyFix

MASONRY MODULE

Includes the possibility of designing in masonry substrates made
of materials classified in groups B, C and D according
to ETAG 020 and ETAG 029.

Makes it possible to define substrates at the user’s discretion.

Makes it possible to use different brick layouts, so that
designs can be made for new structures and for renovation
of existing ones.

The filters and optimisation functions make it possible to choose the
right type and size of fixing in a simple and quick way.

Possibility of entering design loads and characteristic loads, with region
-specific safety factors.

@EasyFix

CONCRETE INTERFACE
REINFORCEMENT MODULE

The task of the module is to calculate the reinforcement that bonds
concrete elements cast at different times

The calculation basis is the EN 1992-1-1 standard.

The module offers the possibility of performing different calculation
variants:

= calculation of the bar spacing for the set bar diameter;
= calculation of the bar diameter for the set bar grid spacing;
= testing connection strength for the set bar diameter and spacing.

Information is also provided on the amount of resin required
for all the fixings.

REBAR MODULE

Designing post-installed rebar anchoring in concrete substrates.

Simple and user-friendly designing process for reinforcement continuity
in accordance with the EUROCODE 2 guidelines.

Offers a number of different combinations for the installation of existing
or new reinforcement elements, depending on the user’s needs, as well
as the possibility of defining the existing reinforcement.

An important function involves the calculation of internal forces
in cross-sections of existing rebars and post-installed rebars.

It is also possible to enter loads for a single bar, for the structure cross-
section or to calculate the maximum forces transmitted by the joint
taking into account the steel strength.

The wide range of existing steel and concrete grades and the possibility of
defining the user’s own data make this module open up virtually unlimited
design opportunities.

A EEasyFix

PLINTH ANCHOR MODULE

This module makes it possible to calculate and select the element
connecting the bridge deck overhang to the bridge load-carrying
structure.

The procedure is based on EN 40-3-1, EN 1991-2, EN 1991-1-4

You can choose an overhang with a fascia panel or with a solid edge
beam.

Different barrier systems can be taken into account in the
design of the fixings.

Anchor placement in one or two rows.

Possibility of taking into account the impact of lampposts
and noise barriers fixed to the plinth.

The filters and optimisation functions make it possible to choose the
right type and size of fixing in a simple and quick way.

@EasyFix
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R- KEX-I I WITH THREADED RODS R- KEX-I I WITH THREADED RODS

Premium pure epoxy resin approved for use in cracked and non-cracked concrete INSTALLATION GUIDE (cont.)

PRAWLPLUC

ANCHORING

JONDED ANCHOFR

R-KEX I
‘:"

Drill hole to the required diameter and depth for stud size being used.

Clean the hole thoroughly with brush and hand pump at least four times before installation.

Insert cartridge into gun and attach nozzle.

Dispense to waste until even colour is obtained.

Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled
to 70% of its depth.

Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around the hole before it
sets and leave it undisturbed until the curing time elapses.

7. Attach fixture and tighten the nut to the required torque.

uhwnN =

o

PRODUCT INFORMATION ~~

Volume

Product Code Description / Resin Type
* kA * Kk
ETA-13/0455 A OI0
3 5 Q19K R-KEX-1I-385 385
ETA-21/0244 % e R R-KEX Il Epoxy Resin
R-KEX-11-600 600
FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~ R-STUDS
= Seismic gategory _C1 and C2 ) = Safety barriers Approved for use in: . - -
= Installation direction D3 (downward and horizontal and upwards = Formwork support systems = Cracked concrete
installation) = Structural steelwork C20/25-C50/60 Max. thickness t;, for:
= Diamond and hamm_er drilling . ] Stree_t lamp; = Non-cracked concrete el AR En T Steel grade A4
= Approved for use with threaded rods for use in cracked = Curtain walling C20/25-C50/60
and non-cracked concrete (EAD 330499-00-0601) = Racking systems
= The strongest resin in the epoxy resin class = Balustrading e R-STUDS-08110 R-STUDS-08110-88 R-STUDS-08110-Ad 8 110 9 4 4
= Suitable for use in dry and wet substrates including flooded holes ] Barrle.rs . S STURSARE ) TSR B - 5 - 5
(use category 11 & 12) = Cladding restraints
o . . . L . R-STUDS-10130 R-STUDS-10130-88 R-STUDS-10130-A4 10 130 12 - -
= Minimal shrinkage provides option of use in diamond-drilled holes = Masonry support
and oversized holes = Heavy machinery EAC FESUDEIOI 19 170 i12 B3 28
= Very high chemical resistance - suitable for applications exposed = Platforms R-STUDS-10190 - - 10 190 12 58 58
to influence of various agents (industrial or marine environment) R-STUDS-12160 R-STUDS-12160-88 R-STUDS-12160-A4 12 160 14 1 1
= Extended working time ensures easy installation of metal R-STUDS-12190 . R-STUDS-12190-A4 12 190 14 31 31
compon_ents (UP to 30 min. in 20°C) M12 R-STUDS-12220 - - 12 220 14 61 -
= For use in positive temperatures
R-STUDS-12260 - - 12 260 14 101 101
R-STUDS-12300 R-STUDS-12300-88 R-STUDS-12300-A4 12 300 14 141 141
R-STUDS-16190 R-STUDS-16190-88 R-STUDS-16190-A4 16 190 18 - -
INSTALLATION GUIDE ~~ R-STUDS-16220 R-STUDS-16220-88 - 16 220 18 9 9
M16 R-STUDS-16260 - - 16 260 18 49 49
- R-STUDS-16300 - - 16 300 18 89 89
Z R-STUDS-16380 - - 16 380 18 169 169
<Zt R-STUDS-20220-88
w 20 R-STUDS-20260 R-STUDS-20260-88 R-STUDS-20260-A4 20 260 22 - -
|
(v R-STUDS-20300 R-STUDS-20300-88 - 20 300 22 37 37
g R-STUDS-20350 - - 20 350 22 87 87
< M24 R-STUDS-24300 R-STUDS-24300-88 R-STUDS-24300-A4 24 300 26
*ZJ M30 R-STUDS-30380 R-STUDS-30380-88 - 30 380 32
a
=
(-4
(a]
(&)
r4
N
o
(=]
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R-KEX-I I WITH THREADED RODS

INSTALLATION DATA ~

R-STUDS

% ) B hF;'IiI'I S ]

).

S T e

e hnom . a 91O i
g ho ERNE
T e e
A .
Thread diameter d [mm] 8 10 12 16 20 24 30
Hole diameter in substrate d, [mm] 10 12 14 18 24 28 35
Hole diameter in fixture d, [mm] 9 12 14 18 22 26 32
Min. hole depth in substrate h, [mm] hpon +5 hoom +5 hoom + 5 hoomt5 hoon+5 hoom +5 hoom + 5
f g hont302 h_+302 h_ +302
Min. substrate thickness hoi [mm] " 00 " 00 " 00 hont2d, ho +2d, h  +2d; h  +2d
Installation torque T [Nm] 10 20 40 80 120 180 200
Min. spacing i [mm] 40 40 40 50 60 70 85
Min. edge distance [ [mm] 40 40 40 50 60 70 85
MINIMUM EMBEDMENT DEPTH
Min. installation depth Do min [mm] 60 70 80 100 120 140 165
MAXIMUM EMBEDMENT DEPTH

Min. installation depth h, [mm] 160 200 240 320 400 480 600

nom, max

Minimum working and curing time

Resin temperature Concrete temperature Curing time* Working time
I T T O T
5 5

2880 150
10 10 1080 120
20 20 480 35
25 30 300 12

* For wet concrete the curing time must be doubled

MECHANICAL PROPERTIES ~\~

R-STUDS Metric Threaded Rods - Steel Class 5.8

Nominal ultimate tensile strength - tension [ [N/mm?] 500 500 500 500 500 500 500
Nominal yield strength - tension s [N/mm?] 400 400 400 400 400 400 400
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
Elastic section modulus W, [mm?] 31.2 62.3 109.2 277.5 541 935 1868
Characteristic bending resistance MO [Nm] 19 37 65 166 324 561 1124
Design bending resistance M [Nm] 15 30 52 133 259 449 899
Allowable bending resistance M. [Nm] 11 21 37 95 185 321 642
R-STUDS Metric Threaded Rods - Steel Class 8.8
Nominal ultimate tensile strength - tension Fo [N/mm?] 800 800 800 800 800 800 800
Nominal yield strength - tension . [N/mm?] 640 640 640 640 640 640 640
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
Elastic section modulus W, [mm?3] 31.2 62.3 109.2 277.5 541 935 1868
Characteristic bending resistance MO [Nm] 30 60 105 266 519 898 1799
Design bending resistance M [Nm] 24 48 84 213 416 718 1439
Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028
R-STUDS Metric Threaded Rods - A4
Nominal ultimate tensile strength - tension F [N/mm?] 700 700 700 700 700 700 700
Nominal yield strength - tension [y [N/mm?] 450 450 450 450 450 450 450
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
Elastic section modulus w, [mm?3] 31.2 62.3 109.2 277.5 541 935 1868
Characteristic bending resistance MCs [Nm] 26 52 92 233 454 786 1574
Design bending resistance M [Nm] 17 34 59 149 291 504 1009
Allowable bending resistance M [Nm] 12 24 42 107 208 360 721
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R- KEX-I I WITH THREADED RODS

BASIC PERFORMANCE DATA ~
R-STUDS

Performance data for single anchor without influence of edge distance and spacing

e e e O e

Substrate Non-cracked concrete Cracked concrete

MEAN ULTIMATE LOAD

TENSIONLOAD N,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 1890 30.45 44.10 67.50 88.73 111.81143.06 18.90 27.82 33.99 47.50 62.44 76.68 100.67
Maximum embedment depth [kN] 1890 30.45 44.10 81.90 128.10 184.80 294.00 18.90 30.45 44.10 81.90 128.10 184.80 294.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 2865 39.53 4833 67.50 88.73 111.81 143.06 22.08 27.82 33.99 47.50 62.44 76.68 100.67
Maximum embedment depth [kN] 3045 4830 70.35 132.30 205.80 296.10 471.05 30.45 4830 70.35 132.30 205.80 196.10471.45
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 2730 39.53 4830 67.05 88.73 111.81143.06 22.08 27.82 33.99 47.50 62.44 76.68 100.67
Maximum embedment depth [kN] 2730 43.05 61.95 11550 179.55 259.35 412.65 27.30 43.05 61.95 115.50 179.55 259.35412.65
SHEARLOADV,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 1134 1827 26.46 49.14 76.86 110.88176.40 11.34 1827 26.46 49.14 76.86 110.88176.40
Maximum embedment depth [kN] 1134 1827 26.46 49.14 76.86 110.88176.40 11.34 1827 26.46 49.14 76.86 110.88176.40
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 1827 28.98 4221 79.38 123.48 177.66 282.87 18.27 28.98 42.21 79.38 123.48 153.37201.35
Maximum embedment depth [kN] 1827 28.98 4221 79.38 123.48 177.66 282.87 18.27 28.98 42.21 79.38 123.48 177.66282.87
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 1638 1638 37.17 69.30 107.73 155.61247.59 16.38 25.83 31.17 69.30 107.73 155.61201.35
Maximum embedment depth [kN] 1638 1638 37.17 69.30 107.73 155.61 247.59 1638 25.83 31.17 69.30 107.73 155.61 47.59

CHARACTERISTIC LOAD

TENSION LOAD N,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN]  18.00 28.81 3520 49.19 64.67 81.49 104.26 12.06 17.59 21.11 34.44 4527 57.04 72.98
Maximum embedment depth [kN]  18.00 29.00 42.00 78.00 122.00 176.00 280.00 18.00 29.00 42.00 78.00 122.00 176.00 280.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN]  22.86 2881 3520 49.19 64.67 81.49 104.26 12.06 17.59 21.11 34.44 4527 57.04 72.98
Maximum embedment depth [kN]  29.00 46.00 67.00 126.00 196.00 282.00 449.00 29.00 46.00 63.33 112.59 175.93 217.15 282.74
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth kNl 22.86 28.81 3520 49.19 64.67 81.49 104.26 12.06 17.59 21.11 34.44 4527 57.04 72.98
Maximum embedment depth [kN]  26.00 41.00 59.00 110.00 171.00 247.00 393.00 26.00 41.00 59.00 110.00 171.00 217.15 282.74
SHEAR LOAD V,,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN]  9.00 14.00 21.00 39.00 61.00 88.00 140.00 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Maximum embedment depth [kN]  9.00 14.00 21.00 39.00 61.00 88.00 140.00 9.00 14.00 21.00 39.00 61.00 88.00 140.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 1500 23.00 34.00 63.00 98.00 141.00208.53 15.00 23.00 34.00 63.00 90.53 114.08 145.98
Maximum embedment depth [kN] 1500 23.00 34.00 63.00 98.00 141.00224.00 15.00 23.00 34.00 63.00 90.53 114.08224.00
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN]  13.00 20.00 29.00 5500 86.00 124.00 196.00 13.00 20.00 29.00 55.00 86.00 114.08 145.98
Maximum embedment depth [kN]  13.00 20.00 29.00 55.00 86.00 124.00 196.00 13.00 20.00 29.00 55.00 86.00 124.0 196.0

DESIGN LOAD

TENSION LOAD N,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 12.00 19.21 23.47 32.80 43.11 5433 69.51 8.04 11.73 14.07 22.96 30.18 38.03 48.66

Maximum embedment depth [kN] 12.00 19.33 28.00 52.00 81.33 117.33 186.67 12.00 19.33 28.00 52.00 81.33 117.33186.67
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8

Minimum embedment depth [kN] 15.24 19.21 23.47 32.80 43.11 5433 69.51 8.04 11.73 14.07 22.96 30.18 38.03 48.66

Maximum embedment depth [kN] 19.33 30.67 44.67 84.00 130.67 188.00 299.33 19.33 30.67 42.22 75.06 117.29 144.76 188.50
R-STUDS METRIC THREADED RODS - A4

Minimum embedment depth [kN] 13.90 19.21 23.47 32.80 43.11 5433 69.51 8.04 11.73. 14.07 22.96 30.18 38.03 48.66

Maximum embedment depth [kN] 13.90 21.93 31.55 58.82 91.44 132.09 210.16 13.90 21.93 31.55 58.82 91.44 132.09 188.50
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R-KEX-I I WITH THREADED RODS

BASIC PERFORMANCE DATA (cont.) v

e e e T e e e

SHEARLOAD V,,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.00 7.20 11.20 16.80 31.20 48.80 70.40 97.31
Maximum embedment depth [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.00 7.20 11.20 16.80 31.20 48.80 70.40 112.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 12.00 18.40 27.20 50.40 78.40 108.65139.02 12.00 18.40 27.20 45.91 60.36 76.06 97.31
Maximum embedment depth [kN] 12.00 18.40 27.20 50.40 78.40 112.80 179.20 12.00 18.40 27.20 50.40 78.40 112.80179.20
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 833 12.82 18.59 35.26 55.13 79.49 125.64 833 12.82 18.59 35.26 55.13 76.06 97.31
Maximum embedment depth [kN] 833 12.82 18.59 35.26 55.13 79.49 125.64 833 12.82 18.59 35.26 55.13 79.49 125.64
TENSIONLOAD N
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 8.57 13.72 16.67 23.43 30.79 38.80 49.65 574 838 10.05 16.40 21.56 27.16 34.75
Maximum embedment depth [kN] 8.57 13.81 20.00 37.14 58.10 83.81 133.33 8.57 13.81 20.00 37.14 58.10 83.81 133.33
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 8.57 13.72 16.67 23.43 30.79 38.80 49.65 574 838 10.05 16.40 21.56 27.16 34.75
Maximum embedment depth [kN] 13.81 21.90 31.90 60.00 93.33 134.29 213.81 13.81 21.90 30.16 55.62 83.78 103.40 134.64
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 9.93 13.72 16.76 23.43 30.79 38.80 49.65 574 838 10.05 16.40 21.56 27.16 34.75
Maximum embedment depth [kN] 9.93 15.66 22.54 42.02 6532 9435 150.11 9.93 1566 22.54 42.02 6532 94.35 134.64
SHEARLOADV,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 514 8.00 12.00 22.29 34.86 50.29 80.00 5.14 8.00 12.00 22.29 34.86 50.29 69.51
Maximum embedment depth [kN] 514 8.00 12.00 22.29 34.86 50.29 80.00 5.14 8.00 12.00 22.29 34.86 50.29 80.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 77.61 99.30 8.57 13.14 19.43 32.80 43.11 54.33 69.51
Maximum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 80.57 128.00 8.57 13.14 19.43 36.00 56.00 80.57 128.00
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 5.95 9.16 13.28 25.18 39.38 56.78 89.74 595 9.16 13.28 25.18 39.38 54.33 69.51
Maximum embedment depth [kN] 595 9.16 13.28 25.18 39.38 56.78 89.74 595 9.16 13.28 25.18 39.38 54.33 89.74

DESIGN PERFORMANCE DATA ~
R-STUDS

TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Neis [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Nege [kN] 29.00 46.00 67.00 126.00 196.00 282.00 448.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Nees [kN] 26.00 41.00 59.00 110.00 171.00 247.00 392.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87

WORKING LIFE 50 YEARS

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 17.00 16.00 17.00 15.00 15.00 13.00 12.00

Sustained load factor we_. - 0.75 0.75 0.75 0.75 0.75 0.75 0.75
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 15.00 14.00 15.00 13.00 13.00 12.00 10.00

Sustained load factor wo . = 0.72 0.72 0.72 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 8.00 8.00 7.00 7.00 7.00 6.00 5.00

Sustained load factor we . = 0.75 0.75 0.75 0.75 0.75 0.75 0.75
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tac [N/mm?] 7.00 7.00 6.00 6.00 6.00 5.00 4.00

Sustained load factor we . - 0.72 0.72 0.72 0.72 0.72 0.72 0.72
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WORKING LIFE 100 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance T, [N/mm?] 17.00 16.00 17.00 15.00 15.00 13.00 12.00

Sustained load factor we . - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 15.00 14.00 15.00 13.00 13.00 12.00 10.00

Sustained load factor we . - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 8.00 8.00 6.50 7.00 7.00 6.00 5.00

Sustained load factor we . - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 6.5 7.00 6.00 6.00 6.00 5.00 4.00

Sustained load factor we . - 0.6 0.6 0.6 0.6 0.6 0.6 0.6

TENSION LOAD

COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Increasing factors for N, - C30/37 W - 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Increasing factors for N, - C40/50 W - 1.07 1.07 1.07 1.07 1.07 1.07 1.07

Increasing factors for N_, - C50/60 W - 1.09 1.09 1.09 1.09 1.09 1.09 1.09

Rdp c

CONCRETE CONE FAILURE

Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Factor for cracked concrete K - 7.70 7.70 7.70 7.70 7.70 7.70 7.70

Factor for non-cracked concrete Kyern = 11.00 11.00 11.00 11.00 11.00 11.00 11.00

Edge distance Gy [mm] 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Spacing Seen [mm] 3.00 3.00 3.00 3.00 3.00 3.00 3.00
CONCRETE SPLITTING FAILURE

Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SHEAR LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm Vaes [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Ductility factor k, = 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Mees [Nm] 19.00 37.00 65.00 166.00 324.00 561.00 1124.00
Partial safety factor Vs - 1.25 1.25 125 125 1.25 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vaes [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00
Ductility factor k, - 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Mees [Nm] 30.00 60.00 105.00 266.00 519.00 898.00 1799.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Vs [kN] 13.00 20.00 29.00 55.00 86.00 124.00 196.00
Ductility factor k, = 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Meie [Nm] 26.00 52.00 92.00 233.00 454.00 786.00 1574.00
Partial safety factor Vs - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k S 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter (< [mm] 8.00 10.00 12.00 16.00 20.00 24.00 30.00
Effective length of anchor b G %oom) st Sioom) it goom) gt gioom) st %oom) st fdoom) st Sioom)
Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Combined pull-out and concrete cone failure:

(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, - = n*d*h_*t,,

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, - = g, *n*d*h *t,, where y_ =y° +1-a <1(7.143,b)).
Concrete cone failure:

(acc. TR 029, p.5.2.2.4. acc. to formula (5.33) - N°, =k, *F, . ***hef'?

Acc. EN 1992-4,p.7.2.1.4. acc. to formula (7.2) - N, =k, *F, %**h "9).
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DESIGN PERFORMANCE DATA (cont.) High performance pure epoxy resin approved for cracked and non-cracked concrete.

. . - Available in Asia-Pacific region
Allowable values for resistance in case of Seismic performance category C1

TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

PRAWLPLUG

Characteristic resistance Neye [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00 o ion

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Nees [kN] 29.00 46.00 67.00 126.00 196.00 282.00 448.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Negs [kN] 25.00 40.00 59.00 109.00 171.00 247.00 392.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Ty [N/mm?] 6.00 7.00 6.50 7.00 6.00 5.50 4,00
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 5.00 6.50 5.50 6.00 5.50 5.00 3.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor Vinse - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

STEEL FAILURE; STEEL CLASS 5.8
Characteristic resistance without lever arm Ve [kN] 6.30 10.10 14.70 27.30 42.70 61.60 98.00 ETA-18/0994 c €
Partial safety factor Ve - 1.25 1.25 1.25 1.25 1.25 1.25 1.25

e TSI E AR FEATURES AND BENEFITS APPLICATIONS BASE MATERIALS
Characteristic resistance without lever arm Vs [kN] 10.20 16.10 23.50 44.10 68.60 98.70 156.80 = High-performance epoxy resin for concrete = Safety barriers Approved for use in:
Partial safety factor Ve - 1.25 1.25 1.25 1.25 1.25 1.25 1.25 = Approved for use with threaded rods for use in non-cracked = Formwork support systems = Cracked concrete

STEEL FAILURE; STEEL GRADE A4-70 concrete (EAD 330499-00-0601) = Structural steelwork C20/25-C50/60
Characteristic resistance without lever arm Ve, kN] 010 14.40 20.70 38.50 50.90 86.50 137.40 = Suitable for use in dry and wet substrates including flooded " StreeF lampg = Non-cracked concrete
Partial safety factor Vissu, seisct - 1.56 1.56 1.56 1.56 1.56 1.56 1.56 holes (uée caFego['y 1 &12) . i Curta_ln walling C20/25-C50/60

: = |nstallation direction D3 (downward and horizontal and upwards = Racking systems
installation) = Balustrading
Allowable values for resistance in case of Seismic performance category C2 = Very high chemical resistance - suitable for applications exposed = Barriers
to influence of various agents (industrial or marine environment). = Cladding restraints
size M12 M16 M20 M24 = Extended working time ensures easy installation of metal = Masonry support
iorking with Bustlessarl - duling: ingi - patme e
= Working with Dustlessdrill - drlling and hole cleaning in one step = Platforms

SEEL FAIM 2 S EEL 60 = Wide offer of rods under diameters and types of anticorrosive
Characteristic resistance Noe [kN] 42.00 78.00 122.00 176.00 coating: A4, ZP, HDG, ZF and HCR
Partial safety factor Yoss - 1.50 1.50 1.50 1.50

STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance Negs [kN] 67.00 126.00 196.00 282.00 INSTALLATION GUIDE
Partial safety factor Vs - 1.50 1.50 1.50 1.50

STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance Nos [kN] 59.00 109.00 171.00 247.00 (C)
Partial safety factor Vs - 1.87 1.87 1.87 1.87 E

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C) E
Characteristic bond resistance Ty, [N/mm?] 5.65 3.93 5.18 3.65 I._I'J

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C) v
Characteristic bond resistance Tae [N/mm?] 5.03 3.50 4.61 3.25 %

COMBINED PULL-OUT AND CONCRETE CONE FAILURE <
Installation safety factor Vinst - 1.00 1.00 1.00 1.00 g
o

STEEL FAILURE; STEEL CLASS 5.8 [
Characteristic resistance without lever arm Vs [kN] 11.60 13.70 26.30 47.00 8
Partial safety factor [V Re—— - 1.25 1.25 1.25 1.25

STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm ' [kN] 18.50 22.00 42.10 75.10
Partial safety factor Y r— - 1.25 1.25 125 1.25 (&)

STEEL FAILURE; STEEL GRADE A4-70 E
Characteristic resistance without lever arm Vs [kN] 15.80 19.20 36.90 66.00 (o}
Partial safety factor Y Rre—— - 1.56 1.56 1.56 1.56 8
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INSTALLATION GUIDE (cont.)

I°PRAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

INSTALLATION DATA ~

HIGH-PERFORMACE EPOXY
RESIN THREADED RODS

HIGH-PERFORMACE EPOXY
RESIN THREADED RODS

R-STUDS
U - 0
z . EARY “ s e
(4 Wl . S hmins 5w
o B e ‘L’ K a e .
3 P — .
z o 1.
< o L
>, e hnom .« ¥1B| | .~
’ ho c e
R s
1. Drill hole to the required diameter and depth for stud size being used.
2. Clean the hole thoroughly with brush and hand pump at least four times before installation. see | w | w0 | M2 we | | M | Mo
3.Insert cartridge into gun and attach nozzle. O Y —— d [mm] s 10 12 16 20 24 30
4. Dispense to _VV_aSte until even colour is obtained. L. . . . Hole diameter in substrate d, [mm] 10 12 14 18 24 28 35
5.Insert the mixing nozzle to the far end of the hole and inject resin, slowly withdrawing the nozzle as the hole Hole diameter i Fixt g - 0 - 4 18 5 2 5
. . . ole dilamecter In Fixture mm
is filled to 70% of its depth. !
6. Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around Min. hole depth in substrate h, [mm] Poom*5  hu+5  h+#5  h+5  h 45  h +5  h  +5
the hole before it sets and leave it undisturbed until the curing time elapses. it Sl M s b ] hm%go 2 hnnm1’(f)g° 2 hm1830 > hos2d, h_+2d, h_+2d, h_ +2d,
7. Attach fixture and tighten the nut to the required torque.
Installation torque L. [Nm] 10 20 40 80 120 180 200
Min. spacin S mm 40 40 40 40 50 50 60
PRODUCT INFORMATION ~\~ pacing [mm]
Min. edge distance [ [mm] 40 40 40 40 50 50 60
Volume MINIMUM EMBEDMENT DEPTH
Product Code Description / Resin Type Min. installation depth o [mm] 60 60 70 80 90 9% 120
) MAXIMUM EMBEDMENT DEPTH
R-KEX-1-600 R-KEX | Epoxy Resin 600
Min. installation depth S [mm] 160 200 240 320 400 480 600
R-STUDS
Minimum working and curing time
I
10 10 72h 120
R-STUDS-08110 R-STUDS-08110-88 R-STUDS-08110-A4 8 110 9 4 4
M8 20 20 10h 35
R-STUDS-08160 - R-STUDS-08160-A4 8 160 9 57 57
25 30 5h 20
R-STUDS-10130 R-STUDS-10130-88 R-STUDS-10130-A4 10 130 12 - -
25 40 4h 20
M10 R-STUDS-10170 - - 10 170 12 38 38
R-STUDS-10190 ) ) 10 190 12 58 58 For wet concrete the curing time must be doubled
R-STUDS-12160 R-STUDS-12160-88 R-STUDS-12160-A4 12 160 14 1 1
R-STUDS-12190 - R-STUDS-12190-A4 12 190 14 31 31 MECHANICAL PROPERTIES ~
M12 R-STUDS-12220 - - 12 220 14 61 -
R-STUDS-12300 R-STUDS-12300-88 R-STUDS-12300-A4 12 300 14 141 141 R-STUDS Metric Threaded Rods - Steel Class 5.8
R-STUDS-16190 R-STUDS-16190-88 R-STUDS-16190-A4 16 190 18 - - Nominal ultimate tensile strength - tension [ [N/mm?] 500 500 500 500 500 500 500
R-STUDS-16220 R-STUDS-16220-88 - 16 220 18 9 9 Nominal yield strength - tension R [N/mm?] 400 400 400 400 400 400 400
M16 R-STUDS-16260 - - 16 260 18 49 49 Cross sectional area - tension A, [mm?] 37 58 84 157 245 353 560
R-STUDS-16300 - - 16 300 18 89 89 Elastic section modulus W, [mm?] 31 62 109 278 541 935 1868
R-STUDS-16380 - - 16 380 18 169 169 Characteristic bending resistance MO [Nm] 19 37 65 166 324 561 1124
R-STUDS-20220-88 Design bending resistance M [Nm] 15 30 52 133 259 449 899
2 R-STUDS-20260 R-STUDS-20260-88 R-STUDS-20260-A4 20 260 22 - - Allowable bending resistance M., [Nm] 11 21 37 95 185 321 642
M
R-STUDS-20300 R-STUDS-20300-88 - 20 300 22 37 37 R-STUDS Metric Threaded Rods - Steel Class 8.8
R-STUDS-20350 - - 20 350 22 87 87 Nominal ultimate tensile strength - tension F [N/mm?] 800 800 800 800 800 800 800
e FOUCESEENY [SUCEE 2N SIS HENSA e 200 ds Nominal yield strength - tension f, [N/mm?] 640 640 640 640 640 640 640
GED R-STUDS-30380 R-STUDS-30380-88 - 30 380 32 Cross sectional area - tension A, [mm?] 37 58 84 157 245 353 560
Elastic section modulus w, [mm?] 31 62 109 278 541 935 1868
Characteristic bending resistance MO [Nm] 30 60 105 266 519 898 1799
Design bending resistance M [Nm] 24 48 84 213 416 718 1439
Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028
R-STUDS Metric Threaded Rods - A4
Nominal ultimate tensile strength - tension fl [N/mm?] 700 700 700 700 700 700 700
Nominal yield strength - tension i [N/mm?] 450 450 450 450 450 450 450
Cross sectional area - tension A, [mm?] 37 58 84 157 245 353 560
Elastic section modulus w, [mm?3] 31 62 109 278 541 935 1868
Characteristic bending resistance M. [Nm] 26 52 92 233 454 786 1574
Design bending resistance M [Nm] 17 34 59 149 291 504 1009
Allowable bending resistance M [Nm] 12 24 42 107 208 360 721

91




RAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

R KEX HIGH-PERFORMACE EPOXY R KEX HIGH-PERFORMACE EPOXY
- - RESIN THREADED RODS - - RESIN THREADED RODS
BASIC PERFORMANCE DATA BASIC PERFORMANCE DATA (cont.)
RSTUDS | s [ ws w0 M2 mis | 2o m2e w0 | ma w0 | Miz | mis | w20 | m2s | mao)
Performance data for single anchor without influence of edge distance and spacing SHEARLOAD V,,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Size M8 | M10 | M12 | M16 | M20 | M24 | M30 | M3 | M10 | M12 | M16 | M20 | M24 | M30 Minimum embedment depth [kN] 720 112 168 312 488 617 862 720 112 168 312 392 432 604
Substrate Non-cracked concrete Cracked concrete Maximum embedment depth kN] 720 112 168 312 488 704 1120 7.20 112 168 312 488 704 1120
TENSION LOAD N, Minimum embedment depth [kN] 120 184 272 469 560 617 862 120 184 264 329 392 432 604
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Maximum embedment depth [kN] 120 184 272 504 784 1128 1792 120 184 272 50.4 784 112.8 179.2
Minimum embedment depth [kN] 18.90 30.45 44.10 67.50 88.73 111.81143.06 18.90 27.82 33.99 47.50 62.44 76.68 100.67 R-STUDS METRIC THREADED RODS - A4
Maximum embedment depth [kN] 1890 30.45 44.10 81.90 128.10 184.80 294.00 18.90 30.45 44.10 81.90 128.10 184.80 294.00 Minimum embedment depth [kN] 833 128 186 353 551 617 862 833 128 186 329 551 432 604
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Maximum embedment depth [kN] 833 128 186 353 551 795 1256 833 128 186 353 551 795 1256
Maximum embedment depth [kN] 30.5 4830 70.4 132.3 2058 296.1 471.1 30.5 483 70.4 132.3 2058 296.1 4715 TENSION LOAD N___
R-STUDS METRIC THREADED RODS - A4 R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 273 314 395 483 576 635 887 221 221 27.8 340 40.0 447 624 Minimum embedment depth [kN] 857 13.72 16.67 23.43 30.79 38.80 49.65 574 8.38 10.05 16.40 21.56 27.16 34.75
Maximum embedment depth [kN] 273 431 620 1155 179.6 259.4 4127 273 431 620 1155 179.6 259.4 4127 Maximum embedment depth [kN] 8.57 13.81 20.00 37.14 58.10 83.81 133.33 8.57 13.81 20.00 37.14 58.10 83.81 133.33
SHEARLOAD V,, R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Minimum embedment depth [kN] 857 13.72 16.67 23.43 30.79 38.80 49.65 574 838 10.05 16.40 21.56 27.16 34.75
Minimum embedment depth [kN] 113 183 265 491 769 1109 1764 113 183 265 491 769 894 1249 Maximum embedment depth [kN] 13.81 21.90 31.90 60.00 93.33 134.29 213.81 13.81 21.90 30.16 55.62 83.78 103.40 134.64
Maximum embedment depth [kN] 113 183 265 491 769 1109 1764 113 183 265 491 769 1109 176.4 R-STUDS METRIC THREADED RODS - A4
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Minimum embedment depth [kN] 9.93 13.72 16.76 23.43 30.79 38.80 49.65 574 838 10.05 16.40 21.56 27.16 34.75
Minimum embedment depth [kN] 183 29.0 422 794 1153 127.0 1775 183 29.0 422 680 81.1 894 1249 Maximum embedment depth [kN] 9.93 15.66 22.54 42.02 6532 9435 150.11 9.93 15.66 22.54 42.02 6532 94.35 134.64
Maximum embedment depth [kN] 183 29.0 422 79.4 1235 177.7 2829 183 29.0 422 79.4 1235 177.7 2829 SHEARLOAD V.,
R-STUDS METRIC THREADED RODS - A4 R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 164 164 372 693 1077 127.0 1775 164 258 372 680 81.1 894 1249 Minimum embedment depth [kN] 514 800 12.00 2229 34.86 50.29 80.00 514 8.00 12.00 22.29 34.86 50.29 69.51
Maximum embedment depth [kN] 164 164 372 693 107.7 177.6 2476 164 258 372 69.3 107.7 155.6 247.6 Maximum embedment depth [kN] 514 800 12.00 2229 34.86 50.29 80.00 514 8.00 12.00 22.29 34.86 50.29 80.00
TENSION LOAD N, Minimum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 77.61 99.30 857 13.14 19.43 32.80 43.11 54.33 69.51
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Maximum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 80.57 128.00 8.57 13.14 19.43 36.00 56.00 80.57 128.00
Minimum embedment depth [kN] 18.00 229 288 352 420 463 647 113 141 198 246 294 324 453 R-STUDS METRIC THREADED RODS - A4
Maximum embedment depth [kKN] 1800 29.0 420 780 122.0 1760 280.0 18.00 29.0 420 780 122.0 176.0 280.0 Minimum embedment depth [kN] 595 916 13.28 2518 39.38 56.78 89.74 595 9.16 1328 25.18 39.38 5433 69.51
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Maximum embedment depth [kN] 595 9.16 13.28 25.18 39.38 56.78 89.74 595 9.16 13.28 25.18 39.38 54.33 89.74
Minimum embedment depth [kN] 229 229 288 352 420 463 647 113 141 198 246 294 324 453
Maximum embedment depth [kN] 29.0 46.0 67.0 120.6 196.0 282.0 449.0 29.0 46.0 67.0 120.6 1885 2352 3393 DESIGN PERFORMANCE DATA
R-STUDS METRIC THREADED RODS - A4 R-STUDS
Minimum embedment depth [kN] 229 229 288 352 420 463 647 1206 17.59 21.11 34.44 4527 57.04 72.98
Maximum embedment depth [kN] 260 41.0 59.0 110.0 171.0 247.0 393.0 26.0 41.0 59.0 110.0 171.0 2352 339.3 M8 M10 M12

SHEAR LOAD V,, TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 9.00 14.0 210 390 610 880 1293 9.00 140 21.0 390 588 648 90.5 L .
Characteristic resistance Nes [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00
Maximum embedment depth [kN] 9.00 140 21.0 390 61.0 880 140.0 9.00 140 21.0 39.0 61.0 88.0 140.0 X ’
Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
STEEL FAILURE; STEEL CLASS 8.8
Minimum embedment depth [kN] 15.0 23.0 340 63.0 84.0 925 1293 150 23.0 43.0 493 588 648 905 . .
Characteristic resistance News [kN] 29.00 46.00 67.00 126.00 196.00 282.00 448.00
Maximum embedment depth [kN] 15.0 23.0 34.0 63.0 98.0 141.0 2240 150 23.0 43.0 63.0 98.0 141.0 224.0 . :
Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
R-STUDS METRIC THREADED RODS - A4
STEEL FAILURE; STEEL GRADE A4-70
Minimum embedment depth [kN] 13.0 20.0 290 55.0 840 925 1293 13.0 20.0 290 493 588 648 905 . .
Characteristic resistance Nes [kN] 26.00 41.00 59.00 110.00 171.00 247.00 392.00
Maximum embedment depth [kN] 13.0 200 29.0 550 86.0 1240 196.0 13.0 20.0 29.0 55.0 86.0 124.0 196.0 . :
Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87
CESEN AR COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
TENSION LOAD N,, Characteristic bond resistance To [N/mm?] 16.00 15.00 16.00 13.00 12.00 12.00 12.00
RS A AT A A [R5 = S ELAEE 5 Sustained load factor wo_ - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Minimum embedment depth [kN] 120 152 192 23,5 28.0 309 431 7.54 942 132 164 196 216 30.2 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Maximum embedment depth [kN] 12.0 193 28.0 520 813 1173 186.7 120 193 280 520 813 1173 186.7 Characteristic bond resistance To [N/mm?] 16.00 15.00 16.00 13.00 12.00 12.00 12.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Sustained load factor wo_ - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Minimum embedment depth [kN] 152 192 192 235 280 309 431 7.54 942 132 164 196 216 302 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Maximum embedment depth [kN] 19.3  30.7 447 840 130.7 188.0 2993 193 30.7 447 804 1257 156.8 226.2 Characteristic bond resistance To [N/mm?] 7.50 7.50 7.50 7.50 7.50 6.50 6.00
R-STUDS METRIC THREADED RODS - A4 Sustained load Factor wo_ - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Minimum embedment depth [kN] 139 152 192 235 28.0 309 431 754 942 132 164 196 216 302 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Maximum embedment depth [kN] 139 219 316 588 914 1321 2102 139 219 316 588 914 1321 210.2 Characteristic bond resistance T, [N/mm?] 7.50 7.50 7.50 7.50 7.50 6.50 6.00
Sustained load factor we . - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
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- =0 RESIN THREADED RODS

DESIGN PERFORMANCE DATA (cont.)

Size M8 M10 M12 M16 M20 M24 M30
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Increasing factors for N, - C30/37 W, - 1.00 1.00 1.00 1.00 1.04 1.04 1.04
Increasing factors for N, . - C40/50 W = 1.00 1.00 1.00 1.00 1.07 1.07 1.07
Increasing factors for N, - - C50/60 W - 1.00 1.00 1.00 1.00 1.09 1.09 1.09
CONCRETE CONE FAILURE
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Factor for cracked concrete Ken - 7.70 7.70 7.70 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Kyern - 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Edge distance Con [mm] 150*h,  1.50*h,  1.50*h,  1.50*h,  1.50*h,  1.50*h,  1.50*h,
Spacing S [mm] 3.0 *h,; 3.0 *h, 3.0 *h 3.0 *h, 3.0 *h, 3.0 *h,; 3.0 *h,
CONCRETE SPLITTING FAILURE
Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SHEAR LOAD
STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm % [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Ductility factor k, o 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Mgy [Nm] 19.00 37.00 65.00 166.00 324.00 561.00 1124.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vs [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00
Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Mgy [Nm] 30.00 60.00 105.00 266.00 519.00 898.00 1799.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Vs [kN] 13.00 20.00 29.00 55.00 86.00 124.00 196.00
Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Meye [Nm] 26.00 52.00 92.00 233.00 454.00 786.00 1574.00
Partial safety factor Vs - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k o 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Installation safety factor A - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter doom [mm] 8.00 10.00 12.00 16.00 20.00 24.00 30.00
Effective length of anchor b mml 7 goom) et fdoom) it g_zoom) st Sdoom) st goom) it goom) et gzoom)
Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Combined pull-out and concrete cone failure:
(EN 1992-4:2018, p.7.2.1.6., 7.14 - N°,,_=y°_ ¥t *n*d*h,).

sus
= N
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HYBRID RESIN
WITH THREADED RODS

High strength and versatile application in cracked and non-cracked concrete with threaded rods

PRAWLPLUC

BONDED ANCHOR

R-KER II

HYBRID RESIN

ETA-17/0594 m
ETA-21-0242 %

FEATURES AND BENEFITS ~

= For faster curing winter version of the resin can be used

= Approved for 3 types of hole cleaning (including use of dustless
drill bit)

= Special nozzle with longer mixer for more comfortable and preci-
se application

= Approved for use with threaded rods in cracked and non-cracked
concrete

= Suitable for use in dry or wet substrates and water filled holes

= Suitable for multiple use. Partly used product can be reused after
fitting new nozzle

= Very high load capacity

INSTALLATION GUIDE ~~

Drilling with automatic cleaning with the hollow Dustlessdrill bit

APPLICATIONS ~~

= Curtain walling

= Balustrading

= Handrails

= Canopies

= Cable conduits and trays

= Fencing & gates manufacturing
and installation

= Pipework/ductwork supports

= Platforms

= Pipelines systems

T lT

Drilling with automatic clea ssdrill bit
T

DRILLING AND CLEANING

= Passenger lifts

= Safety barriers

= Formwork support
systems

= Structural steelwork

= Street lamps

= Racking systems

= Barriers

= Cladding restraints

= Heavy machinery

BASE MATERIALS ~

Approved for use in:

= Cracked concrete
C20/25-C50/60

= Non-cracked concrete
C20/25-C50/60




RAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS

R-KER-Il | R-CFS+KER-II

INSTALLATION GUIDE (cont.)

N i

HYBRID RESIN
WITH THREADED RODS

DOZING

RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

R-KER-Il | R-CFS+KER-II

PRODUCT INFORMATION (cont.)

Diameter Hole diameter Max. thickness t,. for:

HYBRID RESIN
WITH THREADED RODS

Steel grade A4

Steel class 5.8 Steel class 8.8

R-STUDS-12260 - 101 101 185

Mz R-STUDS-12300 R-STUDS-12300-88 R-STUDS-12300-A4 12 300 14 141 141 225
R-STUDS-16190 R-STUDS-16190-88 R-STUDS-16190-A4 16 190 18 - - 111
R-STUDS-16220 R-STUDS-16220-88 = 16 220 18 9 9 141

M16 R-STUDS-16260 - - 16 260 18 49 49 181
R-STUDS-16300 = = 16 300 18 89 89 221
R-STUDS-16380 - - 16 380 18 169 169 301
R-STUDS-20220-88 = 20 220 22 = = 117

R-STUDS-20260 R-STUDS-20260-88 R-STUDS-20260-A4 20 260 22 37 37 157

M20 R-STUDS-20300 R-STUDS-20300-88 = 20 300 22 87 87 197
R-STUDS-20350 - - 20 350 22 - - 247

M24 R-STUDS-24300 R-STUDS-24300-88 R-STUDS-24300-A4 24 300 26 = = 176
M30 R-STUDS-30380 R-STUDS-30380-88 - 30 380 32 - - 226

INSTALLATION DATA ~

ANCHORING

nhwN =

is filled to 70% of its depth.

o

Drill hole to the required diameter and depth for stud size being used.

Clean the hole thoroughly with brush and hand pump at least four times before installation.
Insert cartridge into gun and attach nozzle.

Dispense to waste until even colour is obtained (min. 10 cm).

Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole

it sets and leave it undisturbed until the curing time elapses.
7. Attach fixture and tighten the nut to the required torque.

PRODUCT INFORMATION ~~

Product Code Description / Resin Type “

R-KER-1I-300 300
R-KER-1I-345 R-KER-II R-KER Il Hybrid Resin 345
R-KER-1I-400 400
R-KER-II-300-S RKERIS R-KER Il Hybrid Resin for High Temperature (Summer) / 300
R-KER-1I-400-S Slow Cure Styrene Free Hybrid Resin 400
R-KER-I-300-W R-KER Il Hybrid Resin for Low Temperature (Winter) / 300
R-KER-II-W 5 . N
R-KER-II-400-W Rapid Cure Styrene Free Hybrid Resin 400
R-KER-1I-300-SV R-KER-II R-KER Il Hybrid Resin 300
R-CFS+KERII-300 R-KER-II Styrene Free Vinylester Resin 300
R-CFS+KERII-300-S R-KER-II-S High Temperature (Summer) / Slow Cure Styrene Free Vinylester Resin 300
R-CFS+KERII-300-W R-KER-II-W Low Temperature (Winter) / Rapid Cure Styrene Free Vinylester Resin 300

PRODUCT INFORMATION ~~
R-STUDS

Steel class 5.8

Steel class 8.8

Steel grade A4

Max. thickness t,

Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around the hole before

R-STUDS-08110 R-STUDS-08110-88 R-STUDS-08110-A4 110
M8 R-STUDS-08160 = R-STUDS-08160-A4 8 160 9 54 54 90
R-STUDS-10130 R-STUDS-10130-88 R-STUDS-10130-A4 10 130 12 - - 58
M10 R-STUDS-10170 o o 10 170 12 38 38 98
R-STUDS-10190 - - 10 190 12 58 58 118
R-STUDS-12160 R-STUDS-12160-88 R-STUDS-12160-A4 12 160 14 1 1 85
M12 R-STUDS-12190 - R-STUDS-12190-A4 12 190 14 31 31 115
R-STUDS-12220 o o 12 220 14 61 o 145

96

R-STUDS

|Sw|

Thread diameter d [mm]

Hole diameter in substrate d, [mm] 10 12 14 18 24 28 35

Hole diameter in fixture d; [mm] 9 12 14 18 22 26 32

Min. hole depth in substrate h, [mm] hoon+5 hoon+5 hoom + 5 hoon+5 hoom+5 hoom+5 hoon+5

Min. substrate thickness hoin [mm]  h_.+302100 h_ +302100 h_ +302100 hom 200 om+ 20y o+ 20y hom 200

Installation torque T [Nm] 10 20 40 80 120 160 200

Min. spacing Siin [mm] 40 40 40 40 40 50 60

Min. edge distance Coin [mm] 40 40 40 40 40 50 60
MINIMUM EMBEDMENT DEPTH

Min. installation depth — [mm] 60 60 60 60 80 96 120
MAXIMUM EMBEDMENT DEPTH

Min. installation depth [mm] 160 200 240 320 400 480 600

nom, max

Minimum working and curing time

R-KER-II

Resin
temperature

Concrete
temperature

R-KER-1l W

R-KER-1I S

R-KER-11

Working time [min]

R-KER-1I W

5 -20 - - 1440 - - 100
5 -15 - - 960 - - 60
5 -10 - - 480 - - 40
5 -5 1440 240 - 40 20
5 0 - 180 120 - 30 14
5 5 720 90 60 40 15 9
10 10 480 60 45 20 8 5.5
15 15 360 60 30 15 5 3
20 20 240 45 15 10 2.5 2
25 25 180 45 10 9.5 2 1.5
25 30 120 45 10 7 2 1.5
25 35 120 30 5 6.5 1.5 1
25 40 90 30 5 6.5 1.5 1
*For wet concrete the curing time must be doubled
97
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BASIC PERFORMANCE DATA (cont.)
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R-KER-Il | R-CFS+KER-II

MECHANICAL PROPERTIES ~\~

= e e e [ e e [

R-STUDS Metric Threaded Rods - Steel Class 5.8

HYBRID RESIN
WITH THREADED RODS

HYBRID RESIN
WITH THREADED RODS

CHARACTERISTIC LOAD
i 1 i1 - i 2
Nominal ultimate tensile strength - tension f [N/mm?] 500 500 500 500 500 500 500 TENSION LOAD N,
Nominal yi h - tensi f N/mm? 4 4 4 4 4 4 4
ominal yield strength - tension - [N/mm?] 00 00 00 00 00 00 00 RSTUDS METRIC THREADED RODS - STEEL CLASS 5.8
) R .
(G5 Seifontl| AT - FensEn A, (i) 366 58 843 157 245 | 3528 | 55938 Minimum embedment depth [kN]  18.00 22.86 22.86 22.86 3520 46.27 64.67 1508 16.00 16.00 16.00 24.64 32.39 4527
" . 3
Elastic section modulus Wa [mm?] dlz Gz B2 2S5 i Maximum embedment depth [kN]  18.00 29.00 42.00 78.00 122.00 176.00 280.00 18.00 29.00 42.00 78.00 122.00 176.00 280.00
Characteristic bending resistance MO [Nm] 19 37 65 166 324 561 1124 R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Design bending resistance M [Nm] 15 30 52 133 259 449 899 Minimum embedment depth [kN]  22.86 22.86 22.86 22.86 3520 46.27 64.67 1508 16.00 16.00 16.00 24.64 32.39 4527
Allowable bending resistance M [Nm] " 21 37 95 185 321 642 Maximum embedment depth [KN]  29.00 46.00 67.00 126.00 196.00 282.00 448.0 29.00 46.00 67.00 126.00 188.50 253.34 282.74
R-STUDS Metric Threaded Rods - Steel Class 8.8 R-STUDS METRIC THREADED RODS - A4
Nominal ultimate tensile strength - tension i [N/mm?] 800 800 800 800 800 800 800 Minimum embedment depth [kN] 22.86 22.86 22.86 22.86 35.20 46.27 64.67 15.08 16.00 16.00 16.00 24.64 32.39 45.27
Nominal yield strength - tension . [N/mm?] 640 640 640 640 640 640 640 Maximum embedment depth [kN] 26.00 41.00 59.00 110.00 171.00 247.00 392.00 26.00 41.00 59.00 110.00 171.00 247.00 282.74
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8 SHEAR LOAD V
Elastic section modulus W, [mm?] 31.2 62.3 109.2 277.5 541 935 1868 R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Characteristic bending resistance Mo [Nml] 30 60 105 266 519 898 1799 Minimum embedment depth [kN] 9.00 14.00 21.00 39.00 61.00 88.00 129.33 9.00 14.00 21.00 32.01 49.28 64.78 90.53
s
Design bending resistance M [Nm] 24 48 84 213 416 718 1439 Maximum embedment depth [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028 R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
R W W e B Minimum embedment depth [kN] 15.00 23.00 34.00 4573 70.40 92.54 129.33 1500 23.00 32.01 32.01 49.28 64.78 90.53
o S f, IN/mm] 200 200 700 700 700 700 700 Maximum embedment depth [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00 15.00 23.00 34.00 63.00 98.00 141.00 224.00
R-STUDS METRIC THREADED RODS - A4
Nominal yield strength - tension . [N/mm?] 450 450 450 450 450 450 450
: : Minimum embedment depth [kN] 13.00 20.00 29.00 45.73 70.40 92.54 129.33 13.00 20.00 29.00 32.01 49.28 64.78 90.53
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
Maximum embedment depth [kN] 13.00 20.00 29.00 55.00 86.00 124.00 196.00 13.00 20.00 29.00 55.00 86.00 124.00 196.00
Elastic section modulus W, [mm?3] 31.2 62.3 109.2 277.5 541 935 1868
DESIGN LOAD
Characteristic bending resistance MO [Nm] 26 52 92 233 454 786 1574
: TENSION LOAD N,
Design bending resistance M [Nm] 17 34 59 149 291 504 1009
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Allowable bending resistance M. [Nm] 12 24 42 107 208 360 721 .
Minimum embedment depth [kN] 12.00 1524 1524 1524 23.47 30.85 43.11 10.05 10.67 10.67 10.67 16.43 21.59 30.18
Maximum embedment depth [kN] 12.00 19.33 28.03 52.03 81.33 117.33 186.7 12.00 19.33 28.00 52.00 81.33 117.33 186.67
BASIC PERFORMANCE DATA ~ R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
R-STUDS Minimum embedment depth [kN] 15.24 1524 15.24 1524 23.47 30.85 43.11 10.05 10.67 10.67 10.67 16.43 21.59 30.18
; data for sinal h ithout infl  edae di d . Maximum embedment depth [kN] 19.33 30.67 44.67 84.00 130.67 188.00 298.67 19.33 30.67 44.67 84.00 125.66 168.89 188.50
Performance data for single anchor without influence of edge distance and spacing B LI D CRES
Maximum embedment depth [kN] 13.90 21.93 31.55 58.82 91.44 132.09 209.63 13.90 21.93 31.55 58.82 91.44 132.09 188.50
Substrate Non-cracked concrete Cracked concrete SHEAR LOAD V,,
MEAN ULTIMATE LOAD R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
TENSION LOAD N, . Minimum embedment depth [kN] 720 11.20 16.80 30.48 4693 61.70 86.20 7.20 11.20 16.80 21.34 32.85 43.19 60.63
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Maximum embedment depth [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.0 7.20 11.20 16.80 31.20 48.80 70.40 112.00
Minimum embedment depth [kN]  22.00 2820 2820 2820 43.40 57.00 79.70 20.10 20.10 20.10 20.10 30.90 40.60 56.80 (SRS [ STHE U A AD (el = SE A E S G
Maximum embedment depth [kN]  22.00 34.80 50.60 94.20 147.00 211.70 335.90 22.00 34.80 50.60 94.20 147.00 211.70 335.90 Minimum embedment depth [kN]  12.00 1840 27.20 30.48 46.93 61.70 8622 12.00 1840 21.34 21.34 3285 43.19 60.36
I A T 0 Can S~ L @GS 00 Maximum embedment depth [kN] 12.00 18.40 27.20 50.40 78.40 112.80 179.20 12.00 18.40 27.20 50.40 78.40 112.80 179.20
Minimum embedment depth [kKN] 2820 2820 28.20 2820 43.40 57.00 79.70 20.10 20.10 20.10 20.10 30.90 40.60 56.80 R,SIUDSIMETRICITHREADEDIRODS A%
) Minimum embedment depth [kN] 833 12.82 1859 30.48 4693 61.70 8622 833 12.82 1859 2134 32.85 43.19 60.36
Maximum embedment depth [kN] 3290 5220 75.90 141.30 220.50 317.50 503.80 32.90 52.20 75.90 141.30 220.50 317.50 503.80
Maximum embedment depth [kN] 833 12.82 18.59 3526 55.13 79.49 125.64 833 12.82 1859 3526 55.13 79.49 125.64
R-STUDS METRIC THREADED RODS - A4
RECOMMENDED LOAD
Minimum embedment depth [KN] 2820 28.20 2820 2820 43.40 57.00 79.70 20.10 20.10 20.10 20.10 30.90 40.60 56.80
TENSION LOAD N, .
Maximum embedment depth [kN] 2890 4580 66.60 124.00 193.60 278.70 442.20 28.90 45.80 66.60 124.00 193.60 278.70 442.20
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
SHEARLOAD V,
= Minimum embedment depth [kN] 8.57 10.89 10.89 10.89 16.76 22.03 30.79 7.18 7.62 7.62 7.62 11.73 1542 21.56
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 -
Maximum embedment depth [kN] 857 13.81 20.00 37.14 58.10 83.81 133.33 857 13.81 20.00 37.14 58.10 83.81 133.33
Mini bedment depth kN 11.00 17.40 2530 47.10 73.50 105.80 167.90 11.00 17.40 2530 47.10 73.50 105.80 135.70
VD) GG W kN] R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Maximum embedment depth [kN] 11.00 17.40 2530 47.10 73.50 105.80 167.90 11.00 17.40 2530 47.10 73.50 105.80 167.90 Minimum embedment depth k] 10.89 | 10.89 | 10.89 | 10.89 | 16.76 | 22.03 | 3079 | 748 | 7.62 | 7.62 | 762 | 11.73 | 15.42 | 21.56
(SRS LS E A [ele = S AL ELAE Maximum embedment depth kN]  13.81 21.90 31.90 60.00 9333 1343 21329 13.81 21.90 31.09 60.00 89.76 120.64 134.64
Minimum embedment depth [kN] 16.50 26.10 37.90 70.70 110.30 158.80 194.30 16.50 26.10 37.90 64.30 84.80 114.10 115.00 TR (T E T =0 s CE RS o)
Maximum embedment depth [kN] 16.50 26.10 37.90 70.70 110.30 158.80 240.40 16.50 26.10 37.90 70.70 110.30 158.80 226.90 T e kN] 10.89 10.89 10.89 10.89 16.76 22.03 3079 748 7.62 7.62 7.62 1173 1542 21.56
R-STUDS METRIC THREADED RODS - A4 Maximum embedment depth [kN] 9.93 15.66 22.54 42.02 6532 9435 149.73 9.93 1566 22.54 42.02 6532 94.35 134.64
Minimum embedment depth [kN] 14.50 22.90 3330 62.00 96.80 139.40 221.10 14.50 22.90 33.30 62.00 85.30 114.30 170.70 SHEARLOAD V.
Maximum embedment depth [kN] 14.50 22.90 3330 62.00 96.80 139.40 221.10 14.50 22.90 33.30 62.00 96.80 139.40 221.10 R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 514 800 12.00 21.77 33.52 4407 61.59 514 800 12.00 1524 23.47 30.85 43.11
Maximum embedment depth [kN] 514 800 12.00 2229 34.86 50.29 80.00 514 800 12.0 2229 34.86 50.29 80.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 8.57 13.14 19.43 21.77 33.52 4407 61.59 857 13.14 1524 1524 23.47 30.85 43.11
Maximum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 80.57 128.00 8.57 13.14 19.43 36.00 56.00 80.57 128.00
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 595 916 13.28 21.77 33.52 44.07 61.59 595 9.6 1328 1524 23.47 30.85 43.11
Maximum embedment depth [kN] 595 9.16 13.28 25.18 39.38 56.78 89.74 595 9.16 13.28 25.18 39.38 56.78 89.74
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DESIGN PERFORMANCE DATA
R-STUDS

TENSIO AD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Noyo [kN] 18.00 29.00 42.00 78.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Nos [kN] 29.00 46.00 67.00 126.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Noys [kN] 26.00 41.00 59.00 110.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87

WORKING LIFE 50 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 16.00 15.00 15.00 13.00
Sustained load factor we . - 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 16.00 15.00 15.00 13.00
Sustained load factor we_ . - 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (120°C/80°C)
Characteristic bond resistance Tae [N/mm?] 8.50 8.00 8.00 7.00
Sustained load factor we_, - 0.61 0.61 0.61 0.61
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 10.00 11.00 11.00 9.50
Sustained load factor we . - 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 10.00 11.00 11.00 9.50
Sustained load factor we_ - 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)
Characteristic bond resistance Tae [N/mm?] 5.00 6.00 6.00 5.00
Sustained load factor e - 0.61 0.61 0.61 0.61

sus

WORKING LIFE 100 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Ty [N/mm?] 15.00 15.00 14.00 13.00
Sustained load factor we_ . - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance i [N/mm?] 15.00 15.00 14.00 13.00
Sustained load factor we_. - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 9.50 10.00 10.50 9.50
Sustained load factor we, - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 9.50 10.00 10.50 9.50
Sustained load factor we_ - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Installation safety factor A - 1.00 1.00 1.00 1.00
Increasing factors for N, - C30/37 W - 1.05 1.04 1.04 1.04
Increasing factors for N, - - C40/50 W - 1.07 1.07 1.07 1.07
Increasing factors for N, - - C50/60 W, - 1.09 1.09 1.09 1.09
CONCRETE CONE FAILURE
Installation safety factor Y, - 1.00 1.00 1.00 1.00
Factor for cracked concrete Keon - 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Kieon - 11.00 11.00 11.00 11.00
Edge distance Capy [mm] 1.50 1.50 1.50 1.50
Spacing S [mm] 3.0 3.0 3.0 3.0
CONCRETE SPLITTING FAILURE
Installation safety factor Y, - 1.00 1.00 1.00 1.00
100

122.00
1.50

196.00
1.50

171.00
1.87

10.00
0.72

10.00
0.72

5.50
0.61

7.50
0.72

7.50
0.72

4.00
0.61

10.00
0.6

10.00
0.6

7.50
0.6

7.50
0.6

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.50
3.0

1.00

176.00
1.50

282.00
1.50

247.00
1.87

10.00
0.72

10.00
0.72

5.50
0.61

7.00
0.72

7.00
0.72

4.00
0.61

9.50
0.6

9.50
0.6

7.00
0.6

7.00
0.6

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.50
3.0

1.00

280.00
1.50

448.00
1.50

392.00
1.87

8.00
0.72

8.00
0.72

4.50
0.61

5.00
0.72

5.00
0.72

3.00
0.61

8.00
0.6

8.00
0.6

5.00
0.6

5.00
0.6

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.50
3.0

1.00

R-KER-Il | R-CFS+KER-II U Reses rovs

DESIGN PERFORMANCE DATA (cont.)

SHEAR LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm Vs [kN] 9.00 14.00 21.00 39.00
Ductility factor k, - 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Mgy [Nm] 19.00 37.00 65.00 166.00
Partial safety factor Vs - 1.25 1.25 1.25 125
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vs [kN] 15.00 23.00 34.00 63.00
Ductility Factor k, - 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Mgy [Nm] 30.00 60.00 105.00 266.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Vs [kN] 13.00 20.00 29.00 55.00
Ductility Factor k, - 0.80 0.80 0.80 0.80
Characteristic resistance with lever arm Mg, [Nm] 26.00 52.00 92.00 233.00
Partial safety factor Vs - 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k o 2.00 2.00 2.00 2.00
Installation safety factor Y, - 1.00 1.00 1.00 1.00

CONCRETE EDGE FAILURE
Anchor diameter d [mm] 8.00 10.00 12.00 16.00

min(300; min(300; min(300; min(300;
' [mml  h2d ) hgl2d_) hgt2d_) h12d

Installation safety factor 'A - 1.00 1.00 1.00 1.00

Effective length of anchor 2

o) o) N 120,51

Combined pull-out and concrete cone failure:
(acc. TR 029, p.5.2.2.3. acc. to formula (5.23) - N°, = n*d*h_*t,

acc. EN 1992-4,p.7.2.1.6. acc. to formula (7.14) - NS, _ = p_ *n*d*h *t, where y_ = y° +1-a_ <1 (7.14a,)).

Concrete cone failure:
(acc. TR 029, p.5.2.2.4. acc. to formula (5.33) - N°, =k, *F, , °*hef s
Acc. EN 1992-4, p.7.2.1.4. acc. to formula (7.2) - N°, =k *F, %*h '9).

<~ CuerN

DESIGN PERFORMANCE DATA

Allowable values for resistance in case of Seismic performance category C1

TENSION LOAD

61.00
0.80
324.00
1.25

98.00
0.80
519.00
1.25

86.00
0.80
454.00
1.56

2.00
1.00

20.00

min(300;
h.12d

. 12d,,)

1.00

88.00
0.80
561.00
1.25

141.00
0.80
898.00
1.25

124.00
0.80
786.00
1.56

2.00
1.00

24.00

min(300;
h,s12d

e 12d,0,)

1.00

140.00
0.80
1124.00
1.25

224.00
0.80
1799.00
1.25

196.00
0.80
1574.00
1.56

2.00
1.00

30.00

min(300;
h.12d

. 12d,,)

1.00

= e e [ee [ [ [ e

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance N [kN] 18.00 29.00 42.00 78.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Nos [kN] 29.00 46.00 67.00 126.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance N [kN] 26.00 41.00 59.00 110.00

Partial safety factor Yins - 1.87 1.87 1.87 1.87
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 8.00 10.00 10.00 9.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tac [N/mm?] 8.00 10.00 10.00 9.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance T, [N/mm?] 4.50 5.00 6.00 5.00
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor Vinse - 1.00 1.00 1.00 1.00

122.00
1.50

196.00
1.50

171.00
1.87

7.50

7.50

4.00

1.00

176.00
1.50

282.00
1.50

247.00
1.87

7.00

7.00

4.00

1.00

280.00
1.50

448.00
1.50

392.00
1.87

4.00

4.00

4.00

1.00

SHEAR LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm Vs [kN] 6.30 10.10 14.70 27.30

Partial safety factor [V —- - 125 125 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance without lever arm \ [kN] 10.20 16.10 23.50 44.10

Partial safety factor VR - 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance without lever arm Vees [kN] 9.10 14.40 20.70 38.50

Partial safety factor VA - 1.56 1.56 1.56 1.56

101

42.70
1.25

68.60
125

59.90
1.56

61.60
1.25

98.70
1.25

86.50
1.56

98.00
1.25

156.80
1.25

137.40
1.56




I°PRAWLPLUG® | BONDED ANCHORS WITH THREADED RODS I°PRAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS
R CAS v SPIN-IN CAPSULE R CAS SPIN-IN CAPSULE
- - WITH THREADED RODS - = WITH THREADED RODS

High-performance, quick-setting, styrene-free vinylester resin for concrete INSTALLATION DATA v~
REBARS AS ANCHORS

. ’ . R f!
J—— .
2 e hnom . 4 1) | ~

g o .
T . L
hd AN

= T T e o @ [ e | ]
8 10 12 16 20 24 30

Thread diameter d [mm]
ETA-1 0/0108 Hole diameter in substrate d, [mm] 10 12 14 18 24 28 B85}

Capsule size [mm] 8 10 12 16 20 24 30
Capsule diameter d. [mm] 9.25 10.75 12.65 16.75 21.55 23.75 33.2
FEATURES AND BENEFITS ~\ APPLICATIONS ~ BASE MATERIALS ~ .
= pproved for use with threaded rods in non-cracked concrete = Threaded rods Approved for use in: Installation torque [ (Nm] 10 20 40 80 120 180 300
(ETAGO01 Option 7) = Balustrading = Non-cracked concrete Min. hole depth in substrate h, [mm] h,.+5 Byt 5 h,o,*+5 h,.*+5 Byt 5 h,o+5 hont5
= High performance for use safety critical application - heavy-duty = Railings C20/25-C50/60 o )
. . . . . . . Min. installation depth [mm] 80 90 110 125 170 210 270
fastenings with small spacing and edge distances = Heavy machinery Also suitable for use in: i i bom
= The system relies on the adhesion between the concrete and = Structural steel = Natural Stone Min. substrate thickness B [mm] 12 130 120 180 230 Z10 340
resin, which is free from expansion forces. This makes it an ideal = Steel columns (after site testing) Min. spacing S [mm]  05*h_ 240 05*h_>40 0.5*h_ 240 05*h_>40 0.5*h_ 240 05*h_>40 0.5*h_ 240
choice where close edge and spacing distances are required = Cladding restraints
= Capsule contains precise amounts of ingredients making it a very = Curtain walling Min. edge distance Coin [mm] 0.5*h 240 0.5*%h =240 05%h_ 240 05*h_ 240 0.5*h 240 05*h 240 05%h_ 240
consistent product = Fencing & gates manufacturing
= Suitable for dry or wet non-cracked concrete and installation Minimum working and curing time
= Styrene free - odourless = Formwork support systems

= Garage d.OOI'S Resin temperature Concrete temperature Curing time* Working time
" Guard rails rcl [min] Lm0
min

5 -5 480 -
INSTALLATION GUIDE ~\~ 5 i 21 )
= 5 5 150 -
= 10 10 120 -
<z 15 15 90 -
g =z 20 20 45 -
= 5 25 30 20 -
i 25 40 10 -
g v * For wet concrete the curing time must be doubled
MECHANICAL PROPERTIES ~
(&)
E Size M8 M10 M12 M16 M20 M24 M30
o] R-STUDS Metric Threaded Rods - Steel Class 5.8
5 Nominal ultimate tensile strength - tension [y [N/mm?] 500 500 500 500 500 500 500
E Nominal yield strength - tension Fyk [N/mm?] 400 400 400 400 400 400 400
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
. . . . . Elastic section modulus W, [mm?3] 31.2 62.3 109.2 271.5 541 935 1868
1. Drill hole to the required diameter and depth for capsule size being used. =
. . . . Characteristic bending resistance MO o [Nm] 19 37 65 166 324 561 1124
2. Clean the hole thoroughly with brush and hand pump at least four times before installation. ) ; ) :
. e . . . . Design bending resistance M [Nm] 15 30 52 133 259 449 899
3. Insert capsule into the hole. Connect stud to drilling machine using appropriate driver system. Allowable bending resistance M., (Nm] " 21 37 95 185 321 612
4. Position the stud into the glass capsule then switch on the drilling machine and drive stud into the capsule. R-STUDS Metric Threaded Rods - Steel Class 8.8

Switch off the drilling machine as soon as the bottom of hole is reached.

Nominal ultimate tensile strength - tension [y [N/mm?] 800 800 800 800 800 800 800
5. Leave the anchor undisturbed unitl the curing time elapses. O p— f [N/mm?] 0 - 0 G - G -
6. Attach fixture and tighten the nut to the required torque. Cross sectional area - tension A, [mm?] 366 58 843 157 245 3528 55938
Elastic section modulus w, [mm?3] 31.2 62.3 109.2 277.5 541 935 1868
PRODUCT INFORMATION ~~ Characteristic bending resistance M e [Nm] 30 60 105 266 519 898 1799
“ Design bending resistance M [Nm] 24 48 84 213 416 718 1439
Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028
M8 RCASV-08 R-STUDS Metric Threaded Rods - A4
RS RESVAI Nominal ultimate tensile strength - tension [ [N/mm?] 700 700 700 700 700 700 700
B2 RCASV-12 Nominal yield strength - tension . [N/mm?] 450 450 450 450 450 450 450
SIS REASHHE Styrene Free Vinylester Resin Cross sectional area - tension A [mm?] 366 58 843 157 245 3528 5598
M20 R-CAS-V-20 Elastic section modulus w, [mm?] 31.2 62.3 109.2 2775 541 935 1868
M24 R-CAS-V-24 Characteristic bending resistance M, [Nm] 26 52 92 233 454 786 1574
M30 R-CAS-V-30 Design bending resistance M [Nm] 17 34 59 149 291 504 1009
Allowable bending resistance M. [Nm] 12 24 42 107 208 360 721
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I°PRAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS
R CAS SPIN-IN CAPSULE
- = WITH THREADED RODS

DESIGN PERFORMANCE DATA (cont.)

= o [ [e [we [ [ [

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

SPIN-IN CAPSULE
WITH THREADED RODS

Performance data for single anchor without influence of edge distance and spacing

Size M8 M10 M12 M16 M20 M24 M30
Characteristic bond resistance Tae [N/mm?] 13.00 12.00 12.00 11.00 10.00 9.00 8.50
Substrate Non-cracked concrete Sustained load factor wo - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Effective embedment depth h,, [mm] 80 90 110 125 170 210 270 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
MEAN ULTIMATE LOAD Characteristic bond resistance T, [N/mm?] 13.00 12.00 12.00 11.00 10.00 9.00 8.50
TENSION LOAD Nlm,m Sustained load factor W"m - 0.60 0.60 0.60 0.60 0.60 0.60 0.60
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 18.90 3045 44.10 82.90 128.20 171.00 259.56 COMBINED PULL-OUT AND CONCRETE CONE FAILURE
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 30.45 40.72 59.72 82.94 128.18 171.00 259.56 Installation safety factor Y, - 1.20 1.20 1.20 1.20 1.20 1.20 1.20
R-STUDS METRIC THREADED RODS - A4 [kN] 2730 40.72 59.72 82.94 128.18 171.00 259.56 Increasing factors for N, - C30/37 W - 1.04 1.04 1.04 1.04 1.04 1.00 1.00
SHEARLOADV, Increasing factors for N, - C40/50 W - 1.07 1.07 1.07 1.07 1.07 1.00 1.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 11.34 18.27 26.46 49.14 76.86 110.88 176.40 Increasing factors for Ny, - C50/60 W - 1.09 1.09 1.09 1.09 1.09 1.00 1.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 18.27 29.98 42.21 79.38 123.48 177.66 282.87 CON R ECONERAILURE
R-STUDS METRIC THREADED RODS - A4 IkN] 1638 25.83 3747 69.30 107.73 155.61 247.59 Installation safety factor v, - 120 120 1.20 1.20 1.20 120 1.20
CHARACTERISTICLOAD Factor for non-cracked concrete Kyer - 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Edge distance Con [mm] 1.50 1.50 1.50 1.50 1.50 1.50 1.50
TENSION LOAD N, ) ’
Spacing Sy [mm] 3.00 3.00 3.00 3.00 3.00 3.00 3.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 18.00 29.00 42.00 68.75 106.81 142.50 216.30 CONCRETE SPLITTING FAILURE
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 26.14 33.93 49.76 68.75 106.81 142.50 216.30 S — v, i 120 120 120 120 120 120 120
R-STUDS METRIC THREADED RODS - A4 [kN] 26.00 33.93 49.76 68.75 106.81 142.50 216.30 SHEAR LOAD
SHEARLOAD V,,
STEEL FAILURE; STEEL CLASS 5.8
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00 Characteristic resistance without lever arm Vs [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Ductility Fact k - 0.80 0.80 0.80 0.80 0.80 0.80 0.80
R-STUDS METRIC THREADED RODS - A4 kN] 13.00 2000 29.00 55.00 86.00 124.00 196.00 Sl ldsely 7
Characteristic resistance with lever arm Mg [Nm] 19.00 37.00 65.00 166.00 324.00 561.00 1124.00
DESIGNEOAS Partial safety Fact: ' 1.25 1.25 1.25 1.25 1.25 1.25 1.25
artial sarety ractor Vs o o o a o o o a
IENSIONILORDIN STEEL FAILURE; STEEL CLASS 8.8
REMURE HEATRIE THNEAPEDROPS-SIHALALEE S8 | [0 12.00 18.85 2765 38.19 59.34 7917 12047 Characteristic resistance without lever arm Ve, [kN] 15.00 23.00 34.00 63.00 98.00 14100 224.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 14.52 18.85 27.65 38.19 59.34 79.47 12017 Ductility Factor K B 0.80 0.80 0.80 0.80 0.80 0.80 0.80
R-STUDS METRIC THREADED RODS - A4 [kN] 13.90 18.85 27.65 38.19 59.34 7917 120.17 Characteristic resistance with lever arm Mg [Nm] 30.00 60.00 105.00 266.00 519.00 898.00 1799.00
SHEARLOAD V,, Partial safety factor Ve - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.00 STEEL FAILURE; STEEL GRADE A4-70
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 12.00 18.40 27.20 50.40 78.40 112.80 179.20 Characteristic resistance without lever arm Voo [kN] 13.00 20.00 29.00 55.00 86.00 124.00 196.00
R-STUDS METRIC THREADED RODS - A4 [kN] 8.33 12.82 18.59 35.26 55.13 79.49 125.64 Ductility factor k, - 0.80 0.80 0.80 0.80 0.80 0.80 0.80
RECOMMENDED LOAD Characteristic resistance with lever arm Mees [Nm] 26.00 52.00 92.00 233.00 454.00 786.00 1574.00
TENSION LOAD N,_, Partial safety factor Vs - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 8.57 13.46 19.75 27.28 42.39 56.55 85.83
Factor k - 2.00 2.00 2.00 2.00 2.00 2.00 2.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 10.37 13.46 19.75 27.28 42.39 56.55 85.83
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
R-STUDS METRIC THREADED RODS - A4 [kN] 9.93 13.46 19.75 27.28 42.39 56.55 85.83
CONCRETE EDGE FAILURE
SHEARLOAD V, :
Anchor diameter dom [mm] 8.00 10.00 12.00 16.00 20.00 24.00 30.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 5.14 8.00 12.00 22.29 34.86 50.29 80.00 )
Effective length of anchor 2 [mm] 80.00 90.00 110.00 125.00 170.00 210.00 270.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 8.57 13.14 19.43 36.00 56.00 80.57 128.00 Installation safety factor v i 100 100 100 100 100 100 100
R-STUDS METRIC THREADED RODS - A4 [kN] 5.95 9.16 13.28 25.18 39.38 56.78 89.74

Combined pull-out and concrete cone failure:
(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, = m*d*h *t,,

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - Nop = y  Fn*d*h *t, wherey  =u +1-a .<1(7.143,b)).
Concrete cone failure:

(acc. TR 029, p.5.2.2.4. acc. to formula (5.3a) - N°, =k, *
Acc. EN 1992-4, p.7.2.1.4. acc. to formula (7.2) - N°, =k

DESIGN PERFORMANCE DATA
R-STUDS

= e e e e [ e [ om ]

Effective embedment depth hye [mm] 80.00 90.00 110.00 125.00 170.00 210.00 270.00

TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Noye [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00

Partial safety factor Vis - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance N [kN] 29.00 46.00 67.00 126.00 196.00 282.00 448.00

Partial safety factor Viss - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Nos [kN] 26.00 41.00 59.00 110.00 171.00 247.00 392.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87




I°PRAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R'HAC' WITH THREADED RODS

Heavy duty anchor with small spacing and edge distances, simply installed by hammering the threaded rods

HAMMER-IN

I2RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

HAMMER-IN

R'HAC' WITH THREADED RODS

INSTALLATION DATA ~
R-STUDS

LA, < i .
Tinst dr R L I
: ?Q i DAL ST ORI |
N
f /Ytﬂx P o g i
NSRRI g
<o -
a . * Pin
Size M8 M10 M12 M16 M20 M24 M30
ETA-11/0002 Thread diameter d [mm] 8 10 12 16 20 24 30
Hole diameter in substrate d, [mm] 10 12 14 18 24 28 35
Capsule size [mm] 8 10 12 16 20 24 30
FEATURES AND BENEFITS ~ APPLICATIONS ~ BASE MATERIALS ~ = PEp——. ‘ ] s praquen pray pypuns oy Py p—
= High performance anchor, for use in safety critical applications = Balustrading & handrails Approved for use in: KA ALY s | uiw ’ : : : : : :
= The system relies on the adhesion between concrete and resin, = Cable trays = Non-cracked concrete Installation torque e [Nm] 10 20 40 80 120 180 300
which is free from expansion forces. This makes it an ideal choice = Guard rails C20/25-C50/60 Min. hole depth in substrate hy, [mm]  h_ +5 Boom* 5 hon* 5 hon*5 ho*+5 hoo*+5 hon+5
where close edge and spacing distances are required = Heavy machinery Also suitable for use in: Min. installation depth o [mm] 80 20 110 125 170 210 270
* Capsule contaigs precise amounts of ingredients making it a very . T{\rgg.ded rods . Na'\:tural. Stone Min. substrate thickness h, [mml 120 130 140 180 230 270 340
con5|sFent product . * Cla .Ing resﬁramts (a tersite teStmg) Min. spacing S.n [mm] 05*hnom=40 0.5*hnom=40 0.5*hnom=40 0.5*hnom=40 0.5*hnom=40 0.5*hnom=40 0.5*hnom =40
= Adhesive bond strength is not affected by unpolluted water = Curtain walling
Min. edge distance C.n  [mm] 0.5*hnom=40 0.5*hnom=>40 0.5*hnom=>40 0.5*hnom=>40 0.5*hnom=40 0.5*hnom=40 0.5*hnom >40

= Suitable for dry or wet non-cracked concrete

= Low cost tooling required for installation, quick and easy to install

= Styrene free - virtually odourless

= Approved for use with threaded rods in non-cracked concrete

(ETAGO01 Option 7)

INSTALLATION GUIDE ~~

= Fencing & gates manufac-
turing and installation
= Reinforcement bars

Minimum working and curing time

Resin temperature

Concrete temperature

Curing time*

Working time

5 5 240 -
=} 10 10 180 -
Z9
<z 15 15 90 -
o= 20 20 45 :
Z<
iy 25 30 20 -
=
Y 25 40 10 -
(a) * For wet concrete the curing time must be doubled
T} MECHANICAL PROPERTIES ~
r4
E Size M8 M10 M12 M16 M20 M24 M30
g R-STUDS Metric Threaded Rods - Steel Class 5.8
(@) Nominal ultimate tensile strength - tension Fi [N/mm?] 500 500 500 500 500 500 500
E Nominal yield strength - tension Fyk [N/mm?] 400 400 400 400 400 400 400
Cross sectional area - tension A, [mm?] 36.6 58 843 157 245 352.8 559.8
. . . . . Elasti ti duls W, P 31.2 62.3 109.2 277.5 541 935 1868
1. Drill hole to the required diameter and depth for stud size being used. asticsection modutus o (mm’]
. . . . Characteristic bending resistance MO [Nm] 19 37 65 166 324 561 1124
2. Clean the hole thoroughly with brush and hand pump at least four times before installation. B
. Design bending resistance M [Nm] 15 30 52 133 259 449 899
3. Insert capsule into the hole. : )
. . . Allowable bending resistance M. [Nm] 1" 21 37 95 185 321 642
4. The stud is simply hammered through the capsule using a manual or mechanical hammer (M16-M30). S S WS sy WU P By
5. Leave the anchor undisturbed unitl the curing time elapses. Nominal ultimate tensile strength - tension Fe [N/mm?] 800 800 800 800 800 800 800
6. Attach fixture and tighten the nut to the required torque. Nominal yield strength - tension f [N/mm?] 640 640 640 640 640 640 640
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
PRODUCT INFORMATION ~~ Elastic section modulus w, [mm?] 312 62.3 1092 2775 541 935 1868
. ) Characteristic bending resistance MO [Nm] 30 60 105 266 519 898 1799
Product Code Description / Resin Type £
Design bending resistance M [Nm] 24 48 84 213 416 718 1439
M8 R-HAC-V-08 : :
Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028
M10 R-HAC-V-10
R-STUDS Metric Threaded Rods - A4
M12 R-HAC-V-12
Nominal ultimate tensile strength - tension fi [N/mm?] 700 700 700 700 700 700 700
M16 R-HAC-V-16 Styrene Free Vinylester Resin i . X
Nominal yield strength - tension Fyk [N/mm?] 450 450 450 450 450 450 450
M20 R-HAC-V-20 : -
Cross sectional area - tension A, [mm?] 36.6 58 843 157 245 352.8 559.8
M24 R-HAC-V-24
Elastic section modulus W, [mm?] 31.2 62.3 109.2 277.5 541 935 1868
M30 R-HAC-V-30 . 5 q
Characteristic bending resistance MO [Nm] 26 52 92 233 454 786 1574
Design bending resistance M [Nm] 17 34 59 149 291 504 1009
Allowable bending resistance M. [Nm] 12 24 42 107 208 360 721
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RAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS

HAMMER-IN

R'HAC' WITH THREADED RODS

BASIC PERFORMANCE DATA
R-STUDS

Performance data for single anchor without influence of edge distance and spacing

Size M8 M10

Substrate
TENSION LOAD N,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 18.90 30.545
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 26.54 37.32
R-STUDS METRIC THREADED RODS - A4 [kN] 26.5 373
SHEARLOADV,

R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 11.34 18.27
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 18.27 28.98
R-STUDS METRIC THREADED RODS - A4 [kN] 16.38 25.83

CHARACTERISTIC LOAD

TENSION LOAD N,

R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 18.00 29.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 22.12 31.10
R-STUDS METRIC THREADED RODS - A4 [kN] 22.12 31.10
SHEAR LOAD V,,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 9.00 14.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 15.00 23.00
R-STUDS METRIC THREADED RODS - A4 [kN] 13.00 20.00

DESIGN LOAD

TENSION LOAD N,

R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 10.53 14.81
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 10.53 14.81
R-STUDS METRIC THREADED RODS - A4 [kN] 10.53 14.81
SHEAR LOAD V,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 7.20 11.20
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 12.00 18.40
R-STUDS METRIC THREADED RODS - A4 [kN] 8.33 12.82
TENSION LOAD N,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 7.52 10.58
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 7.52 10.58
R-STUDS METRIC THREADED RODS - A4 [kN] 7.52 10.58
SHEARLOAD YV,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 5.14 8.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 8.57 13.14
R-STUDS METRIC THREADED RODS - A4 [kN] 5.95 9.16
108

M12

M16

M20

Non-cracked concrete

44.10
49.76
49.8

26.46
42.21
3717

41.47
41.47
41.47

21.00
34.00
29.00

23.04
23.04
23.04

16.80
27.20
18.59

16.46
16.46
16.46

12.00
19.43
13.28

75.40
75.40
75.4

49.14
79.38
69.30

62.83
62.83
62.83

39.00
63.00
55.00

29.92
29.92
29.92

31.20
50.40
35.26

21.37
21.37
21.37

22.29
36.00
25.18

115.36
115.36
115.4

76.86
123.48
107.37

96.13
96.13
96.13

61.00
98.00
86.00

45.78
45.78
45.78

48.80
78.40
55.13

32.70
32.70
327

34.86
56.00
39.38

M24

171.00
171.00
171.0

110.88
177.66
155.61

142.50
142.50
142.50

88.00
141.00
124.00

67.86
67.86
67.86

70.40
112.80
79.49

48.47
48.47
48.47

50.29
80.57
56.78

M30

213.75
213.7/5
213.8

176.40
282.87
247.59

178.13
178.13
178.13

140.00
224.00
196.00

84.82
84.82
84.82

112.00
179.20
125.64

60.59
60.59
60.59

80.00
128.00
89.74

I2RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R-HAC-V i
- - WITH THREADED RODS

DESIGN PERFORMANCE DATA

R-STUDS
Size M8 M10
Effective embedment depth h, [mm] 80.00 90.00

TENSION LOAD

M12

110.00

M16
125.00

M20

170.00

M24

210.00

M30
270.00

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Nos [kN] 18.00 29.00 42.00
Partial safety factor Vs - 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance I [kN] 29.00 46.00 67.00
Partial safety factor Viss - 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance Nos [kN] 26.00 41.00 59.00
Partial safety factor Vs - 1.87 1.87 1.87
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance T, [N/mm?] 11.00 11.00 10.00
Sustained load factor we_ . - 0.60 0.60 0.60
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 9.50 9.00 8.50
Sustained load factor we. - 0.60 0.60 0.60
COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Installation safety factor v, - 1.40 1.40 1.20
Increasing factors for N, - C30/37 W - 1.04 1.04 1.04
Increasing factors for N, - C40/50 W - 1.07 1.07 1.07
Increasing factors for N, - C50/60 W - 1.09 1.09 1.09
CONCRETE CONE FAILURE
Installation safety factor v, - 1.40 1.40 1.20
Factor of the influence of sustained load we. 0.6 0.6 0.6
Factor for non-cracked concrete k - 10.10 10.10 10.10
Factor for non-cracked concrete Kyernt - 11.00 11.00 11.00
Edge distance Con [mm] 1.50 1.50 1.50
Spacing Sen [mm] 3.00 3.00 3.00
CONCRETE SPLITTING FAILURE
Installation safety factor v, - 1.40 1.40 1.20

SHEAR LOAD

78.00
1.50

126.00
1.50

110.00
1.87

10.00
0.60

8.00
0.60

1.40
1.04
1.07
1.09

122.00
1.50

196.00
1.50

171.00
1.87

9.00
0.60

7.00
0.60

1.40
1.04
1.07
1.09

1.40
0.6
10.10
11.00

1.50

176.00
1.50

282.00
1.50

247.00
1.87

9.00
0.60

7.00
0.60

1.40
1.00
1.07
1.09

1.40
0.6
10.10
11.00

1.50

280.00
1.50

448.00
1.50

392.00
1.87

7.00
0.60

6.00
0.60

1.40
1.00
1.07
1.09

1.40
0.6
10.10
11.00

1.50

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm Vs [kN] 9.00 14.00
Ductility factor k, - 0.80 0.80
Characteristic resistance with lever arm Meie [Nm] 19.00 37.00
Partial safety factor Vs - 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vs [kN] 15.00 23.00
Ductility factor k, - 0.80 0.80
Characteristic resistance with lever arm Meys [Nm] 30.00 60.00
Partial safety factor Vs - 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Voes [kN] 13.00 20.00
Ductility factor k, - 0.80 0.80
Characteristic resistance with lever arm Meys [Nm] 26.00 52.00
Partial safety factor Vs - 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k - 2.00 2.00
Installation safety factor Y, - 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter d.. [mm] 8.00 10.00
Effective length of anchor A [mm] 80.00 90.00
Installation safety factor Y, - 1.00 1.00

Combined pull-out and concrete cone failure:
(acc. TR029, p.5.2.2.3. acc. to formula (5.2a) - Nn = n*d*h *t,,

21.00
0.80
65.00
1.25

34.00
0.80
105.00
1.25

29.00
0.80
92.00
1.56

2.00
1.00

12.00
110.00
1.00

39.00
0.80
166.00
1.25

63.00
0.80
266.00
1.25

55.00
0.80
233.00
1.56

2.00
1.00

16.00
125.00
1.00

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N“RKp =y, *n*d*h *t, wherew  =y° +1-a <1(7.14a,b)).

Concrete cone failure:
(acc. TR 029, p.5.2.2.4. acc. to formula (5.3a) - N°, =k, *F
Acc. EN 1992-4, p.7.2.1.4. acc. to formula (7.2) - N, =k,
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61.00
0.80
324.00
1.25

98.00
0.80
519.00
1.25

86.00
0.80
454.00
1.56

2.00
1.00

20.00
170.00
1.00

88.00
0.80
561.00
1.25

141.00
0.80
898.00
1.25

124.00
0.80
786.00
1.56

2.00
1.00

24.00
210.00
1.00

140.00
0.80
1124.00
1.25

224.00
0.80
1799.00
1.25

196.00
0.80
1574.00
1.56

2.00
1.00

30.00
270.00
1.00




R-KEM-II | RM5

Universal polyester (styrene free) resin - European Approval for 15 substrates

I2RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R-KEM-Il | RM50 rrconcrere "
- - FOR CONCRETE

INSTALLATION GUIDE (cont.) ~\

WITH THREADED RODS
FOR CONCRETE

(&)
z
o
o
T
(9}
PRAWLPLUG <zt
BONDED ANCHOR ®
m!l 1. Drill hole to the required diameter and depth for stud size being used.
2.Solid substrates: clean the drill hole thoroughly with brush and hand pump at least four times before installation.
3. Insert cartridge into gun and attach nozzle.
4. Dispense to waste until even colour is obtained.
5. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled
to 70% of its depth.
6. Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around the hole before it

sets and leave it undisturbed until the curing time elapses.
7. Attach fixture and tighten the nut to the required torque.

PRODUCT INFORMATION ~~

Volume
Product Code Description / Resin Type
R-KEM-II-175 175
RKEMAI300 R-KEMII Styrene Free Polyester Resi 200
o rene rree Polyester Resin
ETA-12/0394 R-KEM-I1-380 Y Y 380
R-KEM-II-410 410
R-KEM-II-175-W i ) i 175
FEATURES AND BENEFITS ./ APPLICATIONS ~ BASE MATERIALS ~\ D E T R-KEMII-W Low Temperature (Winter) / Rapid Cure Styrene Free Polyester Resin e
= The most convenient bonded anchor for general purpose use = Consoles Approved for use in: RKEMAI 755 175
= Quick, secure and simple installation = Staircases = Non-cracked concrete R-KEMII-S High Temperature (Summer) / Slow Cure Styrene Free Polyester Resin
= Product with wide spectrum of use in the medium load capacity = Gates €20/25-C50/60 SEHIEIES =00
i i i in: R-KEM-II-175-SET 175
area o ' . = High re?cklng Also suitable for use in: S AduEbend e
= |deal for applications where mechanical anchors are not suitable = Canopies = Natural Stone R-KEM-II-300-SET 300
= Easy dosage thanks to patented self-opening system and use of = Sanitary appliances (after site testing) R-KEM-1I-300-STONE l l . 300
manual or pneumatic gun = Steel constructions R-KEM-11-410-STONE EEEI\“;:: Stone colour Styrene free Polyester Resin 410
= Option of use standard manual silicone gun = Railings R-KEM-II-300-GREY 300
= Suitable for multiple use. Partly used product can be reused after = Handrails Yy Grey colour Styrene Free Polyester Resin 210
fitting new nozzle = Ladders .
R-KEM-II-300-SV Styrene Free Polyester Resin 300
= Cable trays
R-CFS+RM50-4 RM50 Styrene Free Polyester Resin 300
INSTALLATION GUIDE ~~
R-CFS+RM50-600-8 RM50 Styrene Free Polyester Resin 600

DRILLING AND
CLEANING

DOZING

o, o

110

R-STUDS

M8

M10

M12

M16

M20

M24
M30

Steel class 5.8

R-STUDS-08110
R-STUDS-08160
R-STUDS-10130
R-STUDS-10170
R-STUDS-10190
R-STUDS-12160
R-STUDS-12190
R-STUDS-12220
R-STUDS-12260
R-STUDS-12300
R-STUDS-16190
R-STUDS-16220
R-STUDS-16260
R-STUDS-16300
R-STUDS-16380
R-STUDS-20260
R-STUDS-20300
R-STUDS-20350
R-STUDS-24300
R-STUDS-30380

Product Code

Steel class 8.8

R-STUDS-08110-88

R-STUDS-10130-88
R-STUDS-12160-88
R-STUDS-16190-88
R-STUDS-20260-88
R-STUDS-24300-88
R-STUDS-30380-88

Steel grade A4

R-STUDS-08110-A4
R-STUDS-08160-A4
R-STUDS-10130-A4

R-STUDS-12160-A4
R-STUDS-12190-A4

R-STUDS-12300-A4
R-STUDS-16190-A4

R-STUDS-20260-A4

R-STUDS-24300-A4

111

Diameter

Length

Fixture

‘ Hole diameter

d L d
I N T
8 110 9
8 160 9
10 130 12
10 170 12
10 190 12
12 160 14
12 190 14
12 220 14
12 260 14
12 300 14
16 190 18
16 220 18
16 260 18
16 300 18
16 380 18
20 260 22
20 300 22
20 350 22
24 300 26
30 380 32




RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

WITH THREADED RODS

RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS

WITH THREADED RODS

R-KEM-II | RM5 R-KEM-II | RM5

FOR CONCRETE FOR CONCRETE
INSTALLATION DATA MECHANICAL PROPERTIES ~
R-STUDS R-STUDS
Som Tt ey ST R-STUDS Metric Threaded Rods - Steel Class 5.8
Tinst dr SR SSRE ! B B ;35 Nominal ultimate tensile strength - tension Fi [N/mm?] 500 500 500 500 500 500 500
, - o e L s
‘ . = = el Nominal yield strength - tension Fyk [N/mm?] 400 400 400 400 400 400 400
< ross sectional area - tension mm X X . .
C ional i A, g 36.6 58 84.3 157 245 352.8 559.8
f y tix e 3 . hingm R | P Elastic section modulus W, [mm?] 31.2 62.3 109.2 277.5 541 935 1868
' P ” e .%wf S B Characteristic bending resistance MCs [Nm] 19 37 65 166 324 561 1124
ot e P - Design bending resistance M [Nm] 15 30 52 133 259 449 899
' ) o ’ ’ Allowable bending resistance M. [Nm] 1" 21 37 95 185 321 642
Nominal ultimate tensile strength - tension [Fy. [N/mm2] 800 800 800 800 800 800 800
Thread diameter d [mm] 8 10 12 16 20 24 30 i X X
Nominal yield strength - tension fyk [N/mm?] 640 640 640 640 640 640 640
Hole diameter in substrate d, [mm] 10 12 14 18 24 28 35 . .
Cross sectional area - tension A, [mm?] 36.6 58 843 157 245 352.8 559.8
Hole diameter in Fixture d; [mm] 9 12 14 18 22 26 32 X .
Elastic section modulus W, [mm?] 31.2 62.3 109.2 271.5 541 935 1868
Min. hole depth in substrate h, [mm] hion £ Moo #5 hion®> hin £5 Moo £5 hion 5 M 75 Characteristic bending resistance M e [Nm] 30 60 105 266 519 898 1799
Min. substrate thickness hon [mm] homt 2d hoom+ 24, om+ 24 hom 2d wom T 24y hom* 2d, N oom* 24, Design bending resistance M [Nm] 24 48 84 213 416 718 1439
Installation torque Toa [Nm] 10 20 40 80 120 180 300 Allowable bending resistance M. [Nm] 17 34 60 152 297 513 1028
Min. spacing s [mm] 40 40 40 50 60 70 85 R-STUDS Metric Threaded Rods - A4
. . Nominal ultimate tensile strength - tension [Fy. [N/mm?] 700 700 700 700 700 700 700
Min. edge distance Coin [mm] 40 40 40 50 60 70 85
Nominal yield strength - tension fyk [N/mm?] 450 450 450 450 450 450 450
MINIMUM EMBEDMENT DEPTH
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245 352.8 559.8
Min. installation depth o, min [mm] 60 70 80 100 120 140 165
U e ED EIDEE, ' Elastic section modulus w, [mm?] 31.2 62.3 109.2 277.5 541 935 1868
L . . o
Min. installation depth N et 160 200 240 320 400 480 600 Characteristic bending resistance MCs [Nm] 26 52 92 233 454 786 1574
Design bending resistance M [Nm] 17 34 59 149 291 504 1009
Minimum working and curing time Allowable bending resistance M, [Nm] 12 24 42 107 208 360 721

Working time [min]

Resin Concrete
temperature temperature

Curing time* [min]

BASIC PERFORMANCE DATA ~

[°cl [°cl R-KEMII-S R-KEMII R-KEMII-W R-KEMII-S R-KEMII R-KEMII-W
5 20 - - 24h - B 45 R-STUDS
5 -15 - - 18h 5 5 30 Performance data for single anchor without influence of edge distance and spacing
5 -10 - - 8h - - 20
s o [ [ o owe o e [
5 =5 24h 8h Sh 180 70 11
s 0 18h h 2h 120 45 7 Substrate Non-cracked concrete
10 10 8h 90 45 45 15 2 TENSION LOAD N,
15 15 6h 60 30 25 9 15 R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
20 20 4h 45 15 15 5 1 Minimum embedment depth [kN] 18.90 26.39 40.72 63.35 88.73 111.81 143.06
25 30 1.5h 30 - 7 2 - Maximum embedment depth [kN] 18.90 30.45 44.10 81.90 128.10 184.80 294.00
25 35 1h . ) 6 ) ) R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
25 40 45 o a 5 - - Minimum embedment depth [kN] 21.11 26.39 40.72 63.35 88.73 111.81 143.06
Maximum embedment depth [kN] 30.45 48.30 70.35 132.30 205.80 296.10 471.45
*For wet concrete the curing time must be doubled
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 21.11 26.39 40.72 63.35 88.73 111.81 143.06
Maximum embedment depth [kN] 27.30 43.05 61.95 115.50 179.55 259.35 412.65
SHEARLOADV,
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 11.34 18.27 26.46 49.14 76.86 110.88 176.40
Maximum embedment depth [kN] 11.34 18.27 26.46 49.14 76.86 110.88 176.40
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 18.27 28.98 42.21 79.38 123.48 177.66 279.92
Maximum embedment depth [kN] 18.27 28.98 42.21 79.38 123.48 177.66 279.92
R-STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 16.38 25.83 3717 69.30 107.73 155.61 247.59
Maximum embedment depth [kN] 16.38 25.83 3717 69.30 107.73 155.61 247.59
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RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R-KEM-Il | RM50 NG *° R-KEM-Il | RM50 froncGer: *°°
- - FOR CONCRETE - - FOR CONCRETE
BASIC PERFORMANCE DATA (cont.) \ DESIGN PERFORMANCE DATA ~

= e T e e e [ [ | = e Tw e [w [ m
CHARACTERISTIC LOAD TENSION LOAD

TENSION LOAD N, STEEL FAILURE; STEEL CLASS 5.8
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Characteristic resistance Nos [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00
Minimum embedment depth [kN] 14.33 20.89 27.14 40.21 60.32 68.61 85.53 Partial safety factor \ - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Maximum embedment depth [kN] 18.00 29.00 42.00 78.00 122.00 176.00 280.00 SUEAL FALIIH S AL LS
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Characteristic resistance Neye [kN] 29.00 46.00 67.00 126.00 196.00 282.00 448.00
Minimum embedment depth (kN] 1433 20.89 27.14 40.21 60.32 68.61 85.53 Partial safety factor Vivs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Maximum embedment depth [kN] 29.00 46.00 67.00 126.00 196.00 235.24 311.02 SIEEC A IEURE S EE R GRE DTl
R-STUDS METRIC THREADED RODS - Ad Characteristic resistance Nos [kN] 26.00 41.00 59.00 110.00 171.00 247.00 392.00
Minimum embedment depth [kN] 1433 20.89 27.14 40.21 60.32 68.61 85.53 Partial safety factor Vs - 3w L8 L8 043 05w L8 L8
Maximum embedment depth [kN] 26.00 41.00 59.00 110.00 171.00 235.24 311.02 WORKINGIEIEESONERRS
SHEAR LOAD V COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Rk
h isti i T N 2 9. 9. 9. X .00 . .
TR T T AR D FORE - S L ALAGE 5.6 Characteristic bond resistance - [N/mm?] 50 50 00 8.00 8.0 6.50 5.50
. Sustained load factor Wo - 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Minimum embedment depth [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00 -
. COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Maximum embedment depth [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00 . X
Characteristic bond resistance T [N/mm?] 8.00 8.00 7.50 7.00 6.50 5.00 4.50
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Sustained load factor wo . - 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Minimum embedment depth [kN] 15.00 23.00 34.00 63.00 98.00 137.22 171.06
WORKING LIFE 100 YEARS
Maximum embedment depth [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
R-STUDS METRIC THREADED RODS - A4
= Characteristic bond resistance Tae [N/mm?] 9.00 9.00 8.50 7.50 7.50 6.00 5.00
Minimum embedment depth [kN] 13.00 20.00 29.00 55.00 86.00 124.00 171.06 Sustained load Factor W ) 06 06 06 06 06 06 06
Kaxinumiembedmentdept (kNI 3.0 20.00 2200 2200 H6.00 123,00 L2600 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
DESIGN LOAD Characteristic bond resistance T [N/mm?] 7.00 7.00 7.00 6.50 6.00 5.00 4.00
TENSION LOAD N, Sustained load factor W - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Minimum embedment depth [kN] 6.82 11.61 15.08 22.34 33.51 38.12 47.52 Installation safety factor Vinst = 1.40 1.20 1.20 1.20 1.20 1.20 1.20
Maximum embedment depth [kN] 12.00 19.33 28.00 52.00 81.33 117.33 172.79 Increasing factors for N, - C30/37 W, - 1.04 1.04 1.04 1.04 1.00 1.00 1.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Increasing factors for NM‘p - C40/50 W - 1.07 1.07 1.07 1.07 1.00 1.00 1.00
Minimum embedment depth [kN] 6.82 11.61 15.08 22.34 33.51 38.12 47.52 Increasing factors for N, - C50/60 W - 1.09 1.09 1.09 1.09 1.00 1.00 1.00
Maximum embedment depth [kN] 18.19 30.67 44.67 71.49 111.70 130.69 172.79 CONCRETE CONE FAILURE
R-STUDS METRIC THREADED RODS - A4 Installation safety factor Vinst = 1.40 1.20 1.20 1.20 1.20 1.20 1.20
Minimum embedment depth [kN] 6.82 11.61 15.08 22.34 33.51 38.12 47.52 Factor for non-cracked concrete kmN = 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Maximum embedment depth [kN] 13.90 21.93 31.55 58.82 91.44 130.69 172.79 Edge distance G [mm] 1.50 1.50 1.50 1.50 1.50 1.50 1.50
SHEARLOAD V,, Spacing Sin [mm] 3.00 3.00 3.00 3.00 3.00 3.00 3.00
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 CONCRETE SPLITTING FAILURE
Minimum embedment depth [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.00 Installation safety factor Vinse - 1.40 1.20 1.20 1.20 1.20 1.20 1.20
Maximum embedment depth [kN] 7.20 11.20 16.80 31.20 48.80 70.40 112.00 SHEAR LOAD
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 STEEL FAILURE; STEEL CLASS 5.8
Minimum embedment depth [kN] 12.0 18.40 27.20 50.40 78.40 91.48 114.04 Characteristic resistance without lever arm Vers [kN] 9.00 14.00 21.00 39.00 61.00 88.00 140.00
Maximum embedment depth [kN] 12.0 18.40 27.20 50.40 78.40 112.80 179.20 Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80 0.80
R-STUDS METRIC THREADED RODS - A4 Characteristic resistance with lever arm Mgs [Nm] 19.00 37.00 65.00 166.00 324.00 561.00 1124.00
Minimum embedment depth [kN] 8.33 12.82 18.59 35.26 55.13 79.49 114.04 Partial safety factor Ve > 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Maximum embedment depth [kN] 8.33 12.82 18.59 35.26 55.13 79.49 125.64 STEEL FAILURE; STEEL CLASS 8.8
RECOMMENDED LOAD Characteristic resistance without lever arm Vaes [kN] 15.00 23.00 34.00 63.00 98.00 141.00 224.00
TENSION LOAD N, Ductility factor k, - 0.80 0.80 0.80 0.80 0.80 0.80 0.80
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8 Characteristic resistance with lever arm Mavs [Nm] 30.00 60.00 105.00 266.00 519.00 898.00 1799.00
Minimum embedment depth [kN] 4.87 8.29 10.77 15.96 23.94 27.23 33.94 Partial safety factor Vs - 122 125 123 123 123 L= L=
Maximum embedment depth [kN] 5.87 13.81 20.00 37.14 58.10 83.81 123.42 SEEECESICURE STEECGRADERTSID
R-STUDS METRIC THREADED RODS - STEEL CLASS 8.8 Characteristic resistance without lever arm A\ [kN] 13.00 20.00 29.00 55.00 86.00 124.00 196.00
Minimum embedment depth [kN] 4.87 8.29 10.77 15.96 23.94 27.23 33.94 Pl ior ks . 280 80 oS0 080 080 080 O8O
h isti i ith M N 26. 2. 92. 233. 454 786. 1574.
e e e G TkN] 12.99 21.90 31.90 51.06 79.79 9335 123.42 @ ar‘acterlstlc resistance with lever arm ke [Nm] 6.00 52.00 00 33.00 54.00 86.00 574.00
LSTTUEE MR T A ED FmS A Partial safety factor Yis - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Minimum embedment depth [kN] 4.87 8.29 10.77 15.96 23.94 27.23 33.94
. Factor k = 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Maximum embedment depth [kN] 9.93 15.66 22.54 42.02 65.32 93.35 123.42
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SHEARLOAD YV
CONCRETE EDGE FAILURE
R-STUDS METRIC THREADED RODS - STEEL CLASS 5.8
. Anchor diameter dnom [mm] 8.00 10.00 12.00 16.00 20.00 24.00 30.00
Minimum embedment depth [kN] 5.14 8.00 12.00 22.29 34.86 50.29 80.00
X . min(300; min(300; min(300; min(300; min(300; min(300; min(300;
Maximum embedment depth [kN] 5.14 8.00 12.00 22.29 34.86 50.29 80.00 Effective length of anchor 2 [mm] hg12d_ ) hgi2d_) hgi2d_) hgi2d_) hgi2d_) hg12d ) h2d)
RIS MERIC WHREARLED [HOIE - S AL LA B Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Minimum embedment depth [kN] 8.57 13.14 19.43 36.00 56.00 65.35 81.46
. Combined pull-out and concrete cone failure:
Maximum embedment depth kN 8.57 13.14 19.43 36.00 56.00 80.36 128.0
P Ll (acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, - = n*d*h *t,,
R-STUDS METRIC THREADED RODS - A4 acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, = w, *n*d*h, *t, where g, = y°, +1-a <1 (7.14a,b)) .
Minimum embedment depth [kN] 5.95 9.16 13.28 25.18 39.38 56.78 81.46 Concrete cone failure:
Maximum embedment depth [kN] 5.95 9.16 13.28 25.18 39.38 56.78 89.74 (acc. TR 029, p.5.2.2.4. acc. to formula (5.38) - N, .=k, *f, .. ®**hef '*

' cube
Acc. EN 1992-4,p.7.2.1.4. acc. to formula (7.2) - N, =k, *F, %**h "9).
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I°PRAWLPLUG® | BONDED ANCHORS WITH THREADED RODS I°PRAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS
R KEX I I WITH INTERNALLY R KEX I I WITH INTERNALLY
- - THREADED SOCKETS (ITS) - - THREADED SOCKETS (ITS)

Premium pure epoxy resin approved for use with internally threaded sockets INSTALLATION GUIDE (cont.) ~~

. Drill hole to the required diameter and depth for socket size being used.

. Clean the hole thoroughly with brush and hand pump at least four times before installation.

.Insert cartridge into gun and attach nozzle.

. Dispense to waste until even colour is obtained.

- .Insert the mixing nozzle to the far end of the hole and inject resin, slowly withdrawing the nozzle as the hole is filled

PRAWLPLUC to 70% of its depth.

6. Immediately insert the socket, slowly and with slight twisting motion. Remove any excess resin around the hole before
it sets and leave it undisturbed until the curing time elapses.

. Attach fixture and tighten the bolt to the required torque.

UuTh WN =

WONDED ANCHOR

R-KEX Il
Wi

~

PRODUCT INFORMATION ~~

Volume
R-KEX-11-385 385
R-KEX Il Epoxy Resin
R-KEX-11-600 600

—= SOCKETS
M o
. g - - Socket Length Internal thread
diameter 9 length

75 24

@ ETA-13/0455

M6 R-ITS-Z-06075 R-ITS-A4-06075 10
v R-ITS-Z-08075 R-ITS-A4-08075 12 75 25
FEATURES AND BENEFITS APPLICATIONS ~\~ BASE MATERIALS RAITS-Z-08050 RAITS-A4-08090 12 9% 25
= Allows removal of bolt to leave a re-usable socket in place = Safety barriers = Approved for use in: -~ R-ITS-Z-10075 R-ITS-A4-10075 16 75 30 12
= Approved for use with sockets (ITS) for use in non-cracked con- = Temporary works/formworks Non-cracked concrete R-ITS-Z-10100 R-ITS-A4-10100 16 100 30 12
crete (EAD 330499-00-0601) . . support systems €20/25-C50/60 M12 R-TSZ-12100 R-TS-A4-12100 16 100 35 14
= Suitable for use in dry and wet substrates including flooded . Balu;tradlng m— RITSZ-16125 RITS-A2-16125 ” 125 0 18
holes (use category 11 &12) = Barriers
= Very high chemical resistance - suitable for applications exposed = Cladding restraints
to influence of various agents (industrial or marine environment) = Masonry support INSTALLATION DATA ~
= Extended working time ensures easy installation of metal com- = Heavy machinery
ponents (up to 30 min. in 20°C) = Platforms - . . “hmn s
= For use in positive temperatures = Structural steelwork T . L :
Tinst o Algmm‘A¢ st e . s
INSTALLATION GUIDE ~~ N X
7 % e
o \ X :
z u Ya < E e B
< g (o , B - S
(&) E hnom O " .
b4 “fhos v, -
S
R SOCKETS
Y
a e we | m M0 M2 | M
Min. installation depth hoom [mm] 75 75 90 75 100 100 125
Thread diameter [mm] 6 8 8 10 10 12 16
() Hole diameter in substrate d, [mm] 12 14 14 20 20 20 28
E Hole diameter in fixture d; [mm] 7 9 9 12 12 14 18
8 Thread engagement length h, [mm] 24 25 25 30 30 35 50
(a] Min. hole depth in substrate h, [mm] Room*5 hoont5 hoom+5 hoom +5 hoom+ 5 hoon+5 hoom+5
" X hont30 h  +30 h_ +30 h +30 h +30 h +30 h_ +30
Wi, SufpsiEie Wit oee P [ =100 =100 =100 =100 =100 =100 =100
Installation torque T [Nm] 3 5 5 10 10 20 40
() Min. spacing Suin [mm] 40 40 50 40 50 50 70
E Min. edge distance C [mm] 40 40 50 40 50 50 70
(+ 4
o Mini ki d curing ti
b inimum working and curing time
(9}
Z
@ | W |
5 5 2880 150
10 10 1080 120
20 20 480 35
25 30 300 12

*For wet concrete the curing time must be doubled
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RAWLPLUG"® | BONDED ANCHORS WITH THREADED SOCKETS (ITS)
R KEX I WITH INTERNALLY
- - THREADED SOCKETS (ITS)

MECHANICAL PROPERTIES

= e s e m [ s

R-ITS-Z Internally Threaded Sockets

Nominal ultimate tensile strength - tension i [N/mm?] 520
Nominal yield strength - tension [ [N/mm?] 420
Cross sectional area - tension A, [mm?] 20.1
Elastic section modulus W, [mm?] 21.21
R-ITS-A4 Internally Threaded Sockets
Nominal ultimate tensile strength - tension i [N/mm?] 700
Nominal yield strength - tension s [N/mm?] 450
Cross sectional area - tension A, [mm?] 20.1
Elastic section modulus W, [mm?] 21.21
Metric Threaded Rods - Steel Class 5.8
Characteristic bending resistance MCe [Nm]
Design bending resistance M [Nm]
Allowable bending resistance M. [Nm]
Metric Threaded Rods - Steel Class 8.8
Characteristic bending resistance MO [Nm] 12
Design bending resistance M [Nm] 10
Allowable bending resistance M. [Nm] 7
Metric Threaded Rods - A4
Characteristic bending resistance MO [Nm] 11
Design bending resistance M [Nm]
Allowable bending resistance M, [Nm]

BASIC PERFORMANCE DATA ~
SOCKETS

Performance data for single anchor without influence of edge distance and spacing

Substrate Non-cracked concrete
Effective embedment depth h [mm] 75.0 90.0 75.0 I
TENSION LOAD N,,, -
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 12.50 21.600 21.6 34.80
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 19.20 34.80 34.80 50.60
METRIC THREADED RODS - A4 [kN] 16.80 31.20 31.20 49.20
SHEARLOAD V, .
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 6.00 10.80 10.80 16.80
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 9.60 18.00 18.00 27.60
METRIC THREADED RODS - A4 [kN] 8.40 15.60 15.60 24.00
TENSION LOAD N,
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 10.00 18.00 18.00 29.00
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 16.0 29.00 29.00 31.95
Steel failure [kN] 14.0 - - -
METRIC THREADED RODS - A4 [kN] - 25.0 25.0 31.95
SHEAR LOAD V,,,
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 5.00 9.20 9.20 14.50
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 8.00 14.60 14.60 23.20
METRIC THREADED RODS - A4 [kN] 7.00 12.80 12.80 20.30
TENSION LOAD N,
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 6.67 12.00 12.00 17.75
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 10.47 17.75 19.33 17.75
Steel failure [kN] 7.49 - - -
METRIC THREADED RODS - A4 [kN] = 13.37 13.37 17.75
SHEAR LOAD V,
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 4.00 7.36 7.36 11.60
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 6.40 11.68 11.68 18.56
METRIC THREADED RODS - A4 [kN] 4.49 8.21 8.21 13.10
TENSION LOAD N,
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 4.76 8.57 8.57 12.68
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 7.48 12.68 13.81 12.68
METRIC THREADED RODS - A4 [kN] 5.35 9.55 9.55 12.68
SHEARLOAD V,_
METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 2.86 5.26 5.26 8.29
METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 4.57 8.34 8.34 13.26
METRIC THREADED RODS - A4 [kN] 3.21 5.86 5.86 9.29
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500
400
36.6
50.3

700
450
36.6
50.3

500
400
58
98.2

700
450
58
98.2

37
30
21

60
48
34

52
34
24

34.80
55.20
49.20

16.80
27.60
24.00

29.00
46.00

40.0

14.50
23.20
20.30

17.75
27.33

21.39

11.60
18.56
13.01

12.68
19.52
15.28

8.29
13.26
9.29

500
400
84.3
169.7

700
450
84.3
169.7

65
52
37

105
84
60

92
59
42

50.40
77.90
70.90

25.20
40.80
34.80

42.00
49.19

49.19

21.10
33.70
29.50

27.33
27.33

27.33

16.88
26.96
18.91

19.52
19.52
19.52

12.06
19.26
13.51

500

400

157
402.1

700

450

157
402.1

166
133
95

266
213
152

233
149
107

93.60
108.90
108.90

46.80
75.60
66.00

68.75
68.75

68.75

39.30
62.80
55.00

38.19
38.19

38.19

31.44
50.24
35.26

27.28
27.28
27.28

22.46
35.89
25.18

I2RAWLPLUG® | BONDED ANCHORS WITH THREADED SOCKETS (ITS)
R KEX I WITH INTERNALLY
- - THREADED SOCKETS (ITS)

DESIGN PERFORMANCE DATA

SOCKETS
see | M M Mo | M2 | M6
Effective embedment depth h,¢ [mm] 75.00 75.00 90.00 75.00 100.00 100.00 125.00

TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Nocs [kN] 10.00 18.00 18.00 29.00 29.00 42.00 78.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Nos [kN] 16.00 29.00 29.00 46.00 46.00 67.00 125.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Nos [kN] 14.00 25.00 25.00 40.00 40.00 59.00 109.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87

WORKING LIFE 50 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance T, [N/mm?] 8.00 12.00 12.00 12.00 12.00 11.00 10.00

Sustained load factor W, - 0.75 0.75 0.75 0.75 0.75 0.75 0.75
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 7.50 11.00 11.00 11.00 11.00 10.00 9.00

Sustained load factor e = 0.72 0.72 0.72 0.72 0.72 0.72 0.72

sus

WORKING LIFE 100 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 8.00 12.00 12.00 12.00 12.00 11.00 10.00

Sustained load factor we_ . - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 7.50 11.00 11.00 11.00 11.00 10.00 9.00

Sustained load factor we_ - 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor v, - 1.20 1.20 1.20 1.20 1.20 1.20 1.20

Increasing factors for N, - C30/37 W - 1.04 1.04 1.04 1.04 1.04 1.04 1.04

Increasing factors for N, - C40/50 W - 1.07 1.07 1.07 1.07 1.07 1.07 1.07

Increasing factors for N, - - C50/60 W - 1.09 1.09 1.09 1.09 1.09 1.09 1.09
CONCRETE CONE FAILURE

Installation safety factor Y, - 1.20 1.20 1.20 1.20 1.20 1.20 1.20

Factor for non-cracked concrete Kyern - 11.00 11.00 11.00 11.00 11.00 11.00 11.00

Edge distance Cay [mm] 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Spacing S [mm] 3.00 3.00 3.00 3.00 3.00 3.00 3.00
CONCRETE SPLITTING FAILURE

Installation safety factor v, - 1.20 1.20 1.20 1.20 1.20 1.20 1.20

SHEAR LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm Vs [kN] 6.00 11.00 11.00 17.00 17.00 25.00 47.00
Ductility factor k, = 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Mee [Nm] 7.60 18.70 18.70 37.40 37.40 65.50 166.50
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vaes [kN] 8.00 14.60 14.60 23.20 23.20 33.70 62.80
Ductility factor k, © 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Mg [Nm] 12.20 30.00 30.00 59.80 59.80 104.80 266.40
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Vaes [kN] 7.00 12.80 12.80 20.30 20.30 29.50 55.00
Ductility factor k, - 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Characteristic resistance with lever arm Meie [Nm] 10.70 26.20 26.20 52.30 52.30 91.70 233.10
Partial safety factor Vs - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k = 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter d . [mm] 10.00 12.00 12.00 16.00 16.00 16.00 24.00
Effective length of anchor & (mml hn:T éad(:::) h”:T £3doom) hnll: gl??:) h":I;1 g(:?m;) hnll?%oom) h":T Si(:?m;) h”:I;1 Sj(::;)
Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Combined pull-out and concrete cone failure:

(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, - = n*d*h *t,,

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, - = g, *n*d*h *t,, where y_, =4° +1-a <1(7.143,b)).
Concrete cone failure:

(acc. TR 029, p.5.2.2.4. acc. to formula (5.3a) - N°, =K, *F, . ***hef'?

Acc. EN 1992-4,p.7.2.1.4. acc. to formula (7.2) - N, =k, *F, %**h "9).
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High strength and versatile application in cracked and non-cracked concrete

with internally threaded sockets (ITS)
- (&)
' z
PRAWLPLUC Bl
BONDED ANCHOR o
R-KER Il
HYBRID RESIN
(&)
z
-4
o
I
(9
r4
<
1. Drill hole to the required diameter and depth for socket size being used.
ETA-17/0594 2. Clean the drill hole thoroughly with brush and hand pump at least four times before installation
3. Insert cartridge into gun and attach nozzle.
4. Dispense to waste until even colour is obtained (min. 10 cm)
FEATURES AND BENEFITS APPLICATIONS ~ BASE MATERIALS 5. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled
o p:
= Approved for use in cracked and non-cracked concrete = Curtain walling Approved for use in: to70 /°.°f its .depth. . . - . .
= Allows removal of bolt to leave a re-usable socket in place  Balustrading « Non-cracked concrete 6. Immediately insert the socket, slowly and with slight twisting motion. Remove any excess resin around the hole before
= Winter version can be used in warmer temperatures for faster curing = Handrails C20/25-C50/60 7 ::':stetsr]afthleave '; lép(ilsturg]edburtilé tr::ﬁ curing tlrgi elapses.
= Suitable for use in dry and wet substrates as well as holes and substrates = Canopies = Cracked concrete - Attachfixture and tighten the bolt to the required torque.
covered with water C20/25-C50/60
= Rapid bonding time enables quick execution of works PRODUCT INFORMATION ~~
= Very high load capacity
* Anchor does not generate tensions in the substrate which enables R-KER ‘ Product Code ‘ Resin ‘ Description / Resin Type Volume
to be specified where closer edge and spacing distances are required ‘ [ml]
= Suitable for multiple use. Partly used product can be reused after fitting R-KER-II-300 300
new nozzle R-KER-11-345 R-KER-II R-KER Il Hybrid Resin 345
R-KER-1I-400 400
R-KER-I-300-S R-KER Il Hybrid Resin for High Temperature 300
INSTALLATION GUIDE ~~ R-KER-11-400-S RRERILS (Summer) / Slow Cure Styrene Free Hybrid Resin 400
Drilling with automatic cleaning with the hollow Dustlessdrill bit R-KER-I1-300-W RKERLW R-KER Il Hybrid Resin for Low Temperature (Winter) / Rapid Cure 300
R-KER-II-400-W Styrene Free Hybrid Resin 400
R-KER-II-400-SV R-KER-II R-KER Il Hybrid Resin 300
1 R-CFS+KERII-600 R-CFS+KERII R-KER Il Hybrid Resin 600
R-CFS+KERII-600-S R-CFS+KERII R-KER Il Hybrid Resin for High Temperature (Summer) / Slow Cure 600
! Styrene Free Hybrid Resin
- ‘ T ‘? R-CFS+KERII-600-W R-CFS+KERII R-KER Il Hybrid Resin for Higll:engi:ja;f;rswmter) / Fast Cure Styrene 600
= SOCKETS
<Zt Drilling with automatic cleaning with the hollow Dustlessdrill bit
I._IIJ T T2 2 o Product Code Anchor Fixture
(U] » Socket Internal thread .
(=) Steel class 5.8 Steel grade A4 diameter Length length Hole diameter
F
- M6 R-ITS-Z-06075 R-ITS-A4-06075 10 75 24 7
Zz v R-ITS-Z-08075 R-ITS-A4-08075 12 75 25 9
= R-ITS-Z-08090 R-ITS-A4-08090 12 90 25 9
(-3 R-ITS-Z-10075 R-ITS-A4-10075 16 75 30 12
(a] M10
R-ITS-Z-10100 R-ITS-A4-10100 16 100 30 12
M12 R-ITS-Z-12100 R-ITS-A4-12100 16 100 35 14
M16 R-ITS-Z-16125 R-ITS-A4-16125 24 125 50 18
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- - - - THREADED SOCKETS (ITS)
R-KER-II | R-CFS+KER-I1 tmissusy

INSTALLATION DATA ~

SOCKETS
4 o i hmin e
4 Flgmin o A, .
KRS
R L X
X X X x
v MRS
hnom O
2 hOA‘ C LT i
Min. installation depth oo [mm] 75 75 90 75 100 100 125
Thread diameter d [mm] 6 8 8 10 10 12 16
Hole diameter in substrate d, [mm] 12 14 14 20 20 20 28
Hole diameter in fixture d, [mm] 7 9 9 12 12 14 18
Thread engagement length h, [mm] 24 25 25 30 30 35 50
Min. hole depth in substrate h, [mm] hoom + 5 hoom +5 hoom +5 hpon+5 hoom+ 5 hoom+ 5 hoom +5
Iy — h ] hnom + 30 hnom + 30 hnom + 30 hnom + 30 hnom + 30 hnom + 30 hnom + 30
: min 2100 2100 2100 2100 2100 =100 2100
Installation torque s [Nm] 3 5 5 10 10 20 40
Min. spacing Siin [mm] 40 40 50 40 50 50 70
Min. edge distance C_ [mm] 40 40 50 40 50 50 70

Resin Concrete

temperature temperature Curing time* [min.] Working time [min]
R-KER-II S R-KER-II R-KER-IIl W R-KER-II S R-KER-II R-KER-Il W

5

5 =I5 = = 16h o o 60
5 -10 - - 8h - - 40
5 =5 1440 4h - 40 20
5 0 - 180 2h - 30 14
5 5 12h 90 60 40 15 9
10 10 8h 60 45 20 8 5.5
15 15 360 60 30 15 5 3
20 20 240 45 15 10 2.5 2
25 25 180 45 10 9.5 2 1.5
25 30 120 45 10 7 2 1.5
25 35 120 30 5 6.5 1.5 1
25 40 90 30 5 6.5 1.5 1

*For wet concrete the curing time must be doubled

MECHANICAL PROPERTIES ~\~

see | M| ms_|_mo_ | m2_| Mo |

R-ITS-Z Internally Threaded Sockets

Nominal ultimate tensile strength - tension Fo [N/mm?] 520 500 500 500 500
Nominal yield strength - tension Fyk [N/mm?] 420 400 400 400 400
Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3 157
Elastic section modulus W, [mm?3] 21.21 50.3 98.2 169.7 402.1
R-ITS-A4 Internally Threaded Sockets
Nominal ultimate tensile strength - tension [P [N/mm?] 700 700 700 700 700
Nominal yield strength - tension fyk [N/mm?] 450 450 450 450 450
Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3 157
Elastic section modulus W, [mm?] 21.21 50.3 98.2 169.7 402.1
Metric Threaded Rods - Steel Class 5.8
Characteristic bending resistance MO [Nm] 8 19 37 65 166
Design bending resistance M [Nm] 6 15 30 52 133
Allowable bending resistance M. [Nm] 5 11 21 37 95
Metric Threaded Rods - Steel Class 8.8
Characteristic bending resistance M [Nm] 12 30 60 105 266
Design bending resistance M [Nm] 10 24 48 84 213
Allowable bending resistance M. [Nm] 7 17 34 60 152
Metric Threaded Rods - A4
Characteristic bending resistance MO [Nm] 11 26 52 92 233
Design bending resistance M [Nm] 7 17 34 59 149
Allowable bending resistance M. [Nm] 5 12 24 42 107
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BASIC PERFORMANCE DATA ~
SOCKETS

Performance data for single anchor without influence of edge distance and spacing

= E N O e S N B e

Substrate Non-cracked concrete Cracked concrete

Effective embedment depth h,. [mm] 75.0 90.0 75.0 100.0 125.0 75.0 90.0 75.0 100.0 125.0

MEAN ULTIMATE LOAD
TENSION LOAD N

Rum

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 1250 21.60 21.60 34.80 34.80 50.40 100.10 12.50 21.60 21.60 28.10 34.80 43.20 45.20

METRIC THREADED RODS - STEEL CLASS 8.8 [kN]  19.20 34.80 34.80 39.40 5520 60.60 100.10 19.20 28.10 34.80 28.10 4320 43.02 45.20

METRIC THREADED RODS - A4 [kN]  16.80 31.20 31.20 39.40 49.20 60.60 100.10 16.80 28.10 31.20 28.10 4320 43.20 45.20
SHEARLOADV,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 600 10.80 10.80 16.80 16.80 2520 46.80 6.00 10.80 10.80 16.80 16.80 2520 46.80

METRIC THREADED RODS - STEEL CLASS 8.8 [kN]  9.60 18.00 18.00 27.60 27.60 40.80 75.60 9.60 18.00 18.00 27.60 27.60 40.80 75.60

METRIC THREADED RODS - A4 [kN] 840 1560 15.60 24.00 24.00 34.80 66.00 840 1560 1560 24.00 24.00 34.80 66.00

CHARACTERISTIC LOAD

TENSION LOAD N

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 1000 18.00 18.00 29.00 29.00 42.00 68.75 10.00 18.00 18.00 22.37 29.00 34.44 37.70

METRIC THREADED RODS - STEEL CLASS 8.8 [kN]  16.00 29.00 29.00 31.95 46.00 49.19 68.75 16.0 2237 29.00 22,37 34.44 3444 37.70

METRIC THREADED RODS - A4 [kN] 140 250 250 32.8 40.0 49.19 6875 140 2237 25.00 22,37 34.44 34.44 37.70
SHEAR LOAD V,,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 500 920 920 1450 1450 21.10 3930 500 920 9.20 1450 14.50 21.10 39.30

METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 800 14.60 14.60 23.20 2320 33.70 62.80 8.00 14.60 14.60 23.20 2320 33.70 62.80

METRIC THREADED RODS - A4 [kN]  7.00 12.80 12.80 20.30 2030 29.50 55.00 7.00 12.80 12.80 20.30 2030 29.50 55.00

DESIGN LOAD

TENSION LOAD N,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 667 1200 12.00 1933 1933 28.00 4583 667 1200 12.00 14.91 19.33 22.96 25.13

METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 1067 1933 1933 2130 30.67 32.80 45.83 10.67 14.91 19.33 14.91 22.96 22.96 25.13

METRIC THREADED RODS - A4 [kN]  7.49 1337 1337 2130 2139 31.55 4583 7.49 1337 1337 1491 2296 22.96 25.13
SHEAR LOAD V,,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 400 736 736 11.60 11.60 16.88 31.44 400 736 736 11.60 11.60 16.88 31.44

METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 640 11.68 11.68 18.56 18.56 26.96 5024 6.40 11.68 11.68 18.56 18.56 26.96 50.24

METRIC THREADED RODS - A4 [kN] 449 821 821 1301 1301 1891 3526 4.49 810 824 13.01 13.01 1891 3526

RECOMMENDED LOAD

TENSION LOAD N,,,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 476 857 857 13.81 13.81 2000 3274 476 857 857 10.65 13.81 16.40 17.95

METRIC THREADED RODS - STEEL CLASS 8.8 [kN]  7.62 1381 13.81 1522 21.90 2343 3274 7.62 10.65 13.81 10.65 16.40 1640 19.95

METRIC THREADED RODS - A4 [kN] 535 955 955 1522 1528 22.54 3274 535 955 955 10.65 16.40 1640 17.95
SHEARLOAD V,

METRIC THREADED RODS - STEEL CLASS 5.8 [kN] 286 526 526 829 829 1206 22.46 286 526 526 829 829 12.6 22.46

METRIC THREADED RODS - STEEL CLASS 8.8 [kN] 457 834 834 1326 1326 19.26 35.89 4.57 834 834 1326 1326 19.26 35.89

METRIC THREADED RODS - A4 [kN] 321 586 586 929 929 13.51 2518 321 586 586 929 929 13.51 2518

DESIGN PERFORMANCE DATA

SOCKETS
N N T T TR TR
Effective embedment depth hye [mm] 75.00 75.00 90.00 75.00 100.00 100.00 125.00

TENSION LOAD

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance N [kN] 10.00 18.00 18.00 29.00 29.00 42.00 78.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance N [kN] 16.00 29.00 29.00 46.00 46.00 67.00 125.00

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Noye [kN] 14.00 25.00 25.00 40.00 40.00 59.00 109.00

Partial safety factor Vs - 1.87 1.87 1.87 1.87 1.87 1.87 1.87
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance T, [N/mm?] 11.00 14.00 14.00 11.00 11.00 11.00 8.00
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DESIGN PERFORMANCE DATA (cont.) ~\~

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance T [N/mm?] 11.00 14.00 14.00

[mm] 75.00 75.00 90.00

Rk

Effective embedment depth h,

ef

STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance Noys [kN] 10.00 18.00 18.00

Partial safety factor Vs - 1.50 1.50 1.50
STEEL FAILURE; STEEL CLASS 8.8

Characteristic resistance Noys [kN] 16.00 29.00 29.00

Partial safety factor Vs - 1.50 1.50 1.50
STEEL FAILURE; STEEL GRADE A4-70

Characteristic resistance Noys [kN] 14.00 25.00 25.00

Partial safety factor Vs - 1.87 1.87 1.87

WORKING LIFE 50 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
[N/mm?] 11.00 14.00 14.00
Sustained load factor o - 0.72 0.72 0.72

Characteristic bond resistance T,

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance T, [N/mm?] 11.00 14.00 14.00

Sustained load factor e - 0.72 0.72 0.72

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance Tae [N/mm?] 6.00 7.00 7.00
Sustained load factor we_ . - 0.61 0.61 0.61
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance T [N/mm?] 10.00 10.00 10.00
Sustained load factor we_ . - 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance i [N/mm?] 10.00 10.00 10.00
Sustained load factor we_, - 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)
Characteristic bond resistance Tae [N/mm?] 5.00 6.00 6.00
Sustained load factor e - 0.61 0.61 0.61

sus

WORKING LIFE 100 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 10.00 13.00 13.00
Sustained load factor e - 0.6 0.6 0.6

sus

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 10.00 13.00 13.00
Sustained load factor we_ . - 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance T [N/mm?] 7.00 9.50 9.50
Sustained load factor we_, - 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 7.00 9.50 9.50
Sustained load factor we_. - 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Installation safety factor Y, - 1.00 1.00 1.00
Increasing factors for N, - C30/37 W - 1.04 1.04 1.04
Increasing factors for N, - - C40/50 W - 1.07 1.07 1.07

Increasing factors for Negp - C50/60 W - 1.09 1.09 1.09

CONCRETE CONE FAILURE

Installation safety factor Y, - 1.00 1.00 1.00
Factor for cracked concrete Ken = 7.70 7.70 7.70
Factor for non-cracked concrete Kieon - 11.00 11.00 11.00
Edge distance Ca [mm] 1.50 1.50 1.50
Spacing Sen [mm] 3.00 3.00 3.00
CONCRETE SPLITTING FAILURE
Installation safety factor Y, - 1.00 1.00 1.00
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DESIGN PERFORMANCE DATA (cont.) ~\~

= T e [ m e [

SHEAR LOAD
STEEL FAILURE; STEEL CLASS 5.8

Characteristic resistance without lever arm /. [kN] 5.00 9.20 9.20 14.50 14.50 21.10 39.30
Ductility factor k, - 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Characteristic resistance with lever arm Mers [Nm] 7.60 18.70 18.70 37.40 37.40 65.50 166.50
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL CLASS 8.8
Characteristic resistance without lever arm Vaes [kN] 8.00 14.60 14.60 23.20 23.20 33.70 62.80
Ductility factor k, = 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Characteristic resistance with lever arm Meys [Nm] 12.20 30.00 30.00 59.80 59.80 104.80 266.40
Partial safety factor Yus - 1.25 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance without lever arm Vaes [kN] 7.00 12.80 12.80 20.30 20.30 29.50 55.00
Ductility factor k, = 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Characteristic resistance with lever arm Mavs [Nm] 10.70 26.20 26.20 52.30 52.30 91.70 233.10
Partial safety factor Vs - 1.56 1.56 1.56 1.56 1.56 1.56 1.56
CONCRETE PRY-OUT FAILURE
Factor k = 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter (< [mm] 10.00 12.00 12.00 16.00 16.00 16.00 24.00
i emelth o enditer & L hn:I T Sj(:?m;) hn:l: Sj?fm;) hmfI 4 Sjoom) hn:l ’ Sj??m;) hn:l T Sj(:f:) hn:I T Sj??m;) hn:l ) Sjoom)
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Combined pull-out and concrete cone failure:
(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, = n*d*h_*t,,

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, - = g, *n*d*h *t,, where y_ =y° +1-a <1(7.143,b)).
Concrete cone failure:

(acc. TR 029, p.5.2.2.4. acc. to formula (5.3a) - N°, =k, *f, ..
Acc. EN 1992-4,p.7.2.1.4. acc. to formula (7.2) - N, =k, *F
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I2RAWLPLUG® | BONDED ANCHORS WITH THREADED SOCKETS (ITS)

R KEX I I WITH REBARS
= AS AN ANCHOR

remium pure epoxy resin approved for use with reinforcement bars

PRAWLPLUC

SONOBD AMCHOFR

RKEX Il
| Wicoran

3201

@ ETA-13/0455 c € % Q

FEATURES AND BENEFITS ~\

= Diamond and hammer drilling

= Seismic category C1

= The strongest resin in the epoxy resin class

= Approved for use in cracked and non-cracked concrete
(EAD 330499-00-0601)

= Suitable for use in dry and wet substrates including flooded
holes (use category 11 & 12)

= Very high chemical resistance - suitable for applications
exposed to influence of various agents (industrial or marine
environment)

= Minimal shrinkage provides option of use in diamond-drilled
holes and oversized holes

= Extended working time ensures easy installation of metal
components (up to 30 min. in 20°C)

= For use in positive temperatures

INSTALLATION GUIDE ~~

DRILLING AND CLEANING

APPLICATIONS ~

= Safety barriers

= Temporary works/formworks
support systems

= Rebar

= Curtain walling

= Formwork support systems

= Masonry support

= Platforms

= Structural steelwork

= Rebar dowelling

= Starter bars

= Rebar missed-outs

DOZING

BASE MATERIALS ~

Approved for use in:

= Non-cracked concrete
€20/25-C50/60

= Cracked concrete
C20/25-C50/60

Also suitable for use in:

= High-Density
Natural Stone

I°PRAWLPLUG® | BONDED ANCHORS WITH REBAR
R KEX I I WITH REBARS
- AS AN ANCHOR

INSTALLATION GUIDE (cont.) ~\

ANCHORING

1. Drill hole to the required diameter and depth for rebar size being used.

2. Clean the hole with brush and hand pump at least four times each. It is very important and necessary before installation.

3. Insert cartridge into gun and attach nozzle.

4. Dispense to waste until even colour is obtained.

5. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled
to 70% of its depth.

6. Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole before it

sets and leave it undisturbed until the curing time elapses.

PRODUCT INFORMATION ~~

Volume
Product Code Description / Resin Type
R-KEX-11-385 385
R-KEX Il Epoxy Resin
R-KEX-1I-600 600

INSTALLATION DATA ~

REBARS AS ANCHORS
a o AA “ . 4 - @ R
N . hmin® ..
(&o/av/av/i CICTCTCTCTCTCICTT 7%
[m\-\ OO Y
“ ‘a - ‘ “ ey a
S P hnom .4 © ‘
‘ ho i
CE AR T
< N e o
Size 28 210 212 214 216 220 225 232
Rebar diameter d; [mm] 8 10 12 14 16 20 25 32
Hole diameter in substrate d, [mm] 12 14 18 18 22 26 32 40
Min. hole depth in substrate h, [mm] hont5 hont5 hont5 hoontS hontS hoontS hoontS hoontS
Min. substrate thickness i [mm] hn;;;go hn;;;go hgngO hnzoq'sgo hont2d, h +2d, h_ +2d, h_ +2d;
Min. spacing Siin [mm] 40 40 40 40 50 60 70 85
Min. edge distance Coin [mm] 40 40 40 40 50 60 70 85
MINIMUM EMBEDMENT DEPTH
Min. installation depth B [mm] 60 70 80 80 100 120 140 165
MAXIMUM EMBEDMENT DEPTH
Min. installation depth h, [mm] 160 200 240 280 320 400 500 640

nom, max

Minimum working and curing time

Resin temperature Curing time* Working time
[°c] [°cl [min] [min]
5 5 2880 150
10 10 1080 120
20 20 480 35
25 30 300 12

*For wet concrete the curing time must be doubled
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RAWLPLUG"® | BONDED ANCHORS WITH REBAR
R KEX I WITH REBAR
- AS AN ANCHOR

MECHANICAL PROPERTIES ~~
REBARS AS ANCHORS

Size

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus

f_uk = 575 (e.g. B 500 SP acc. to EC2)
Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus

f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension

Elastic section modulus

BASIC PERFORMANCE DATA

Size

Substrate

MEAN ULTIMATE LOAD

28 | 210

f

uk

i
AS
Wy

-

= >

212

28 210

[N/mm?] 540 540
[N/mm?] 500 500
[mm?] 50.3 78.5
[mm?] 50.3 98.2
[N/mm?] 575 575
[N/mm?] 500 500
[mm?] 50.3 78.5
[mm?3] 50.3 98.2
[N/mm?] 620 620
[N/mm?] 420 420
[mm?] 50.3 78.5
[mm?3] 50.3 98.2

214 | @16 | 220 | @25 | @32

Non-cracked concrete

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

24.73 34.02
28.50 44.53

24.73 34.02
30.55 47.42

24.73 34.02
B2A/PMSINIE

43.34
61.13

43.34
68.28

43.34
73.63

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

17.10 26.72
171 26.72

18.21 28.45

38.48
38.48

40.97

18.21 28.545 40.97

19.63 30.68
19.63 30.68

44.18
44.18

TENSION LOAD N

45.71 67.50 88.73 111.81143.06
87.28 114.00 178.13 278.33 456.01

45.71 67.50 88.73 111.81143.06
92.94 121.39 189.67 296.37 485.56

45.71 67.50 88.73 111.81143.06
100.21 130.89 204.52 319.56 523.57

SHEARLOADV,,

52.37 68.40 106.88 167.00273.61
52.37 68.04 106.88 167.00273.61

55.76 72.83 113.80177.82286.13
55.76 72.83 113.80177.82291.34

60.13 78.53 122.71191.74 286.13

212 214
540 540
500 500
113.1 153.9
170 402
575 575
500 500
113.1 153.9
170 402
620 620
420 420
1131 153.9
170 402
28 | 210 | @12

18.71
28.50

18.71
30.35

18.71

BEN2)

17.10

17.10

18.21
18.21

19.63

27.82
44.53

27.82
47.42

27.82

5113

26.72

26.72

28.45
28.45

30.68

33.99
64.13

33.99
68.28

33.99

73.63

38.48

38.48

40.97
40.97

44.18

216

540
500
153.9
402.1

575
500
153.9
402.1

620
420
153.9
402.1

220 225 @32

540 540 540
500 500 500
3142 4909  804.2
785.4 1534 3217

575 575 575
500 500 500
3142 4909  804.2
785.4 1534 3217

620 620 620
420 420 420
314.2 490.9 804.2
785.4 1534 3217

214 | @16 | @20 | @25 | @32

Cracked concrete

33.99
87.28

33.99
92.94

33.99

47.50 62.44 78.68 100.67
114.00 178.13 278.33 456.01

47.50 62.44 78.68 100.67
121.38 189.67 296.37 485.56

47.50 62.44 78.68 100.67

100.21 130.89 204.52 319.56 523.57

44.15
52.37

55.76
55.76

60.13

68.40 106.88 157.37 147.57
68.40 106.88 167.00 273.61

72.83 113.80 157.37 201.35
72.83 113.80 177.82 291.34

78.53 122.71157.37 201.35

60.13 78.53 122.71191.74314.14 19.63 30.68 44.18 60.13 78.53 122.71191.74314.14

CHARACTERISTIC LOAD

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

16.59 26.39
27.14 42.41

16.59 26.39
289 452

16.59 26.39
31.16 48.69

35.20
61.07

35.20
65.0

35.20
70.12

TENSION LOAD N,,

35.19 49.19 64.67 81.49 104.26
83.13 108.57 169.65 265.07 434.29

35.19 49.19 64.67 81.49 104.26
88.5 1156 180.6 282.3 462.4

35.19 49.19 64.67 81.49 104.26
95.44 124.66 194.78 304.34 498.63
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8.29
2212

8.29
2212

8.29
22.12

11.00
31.42

11.00
31.42

11.00
31.42

16.59
49.76

16.59
49.76

16.59
49.76

19.35
67.73

19.35
67.73

19.35
67.73

25.13 37.70 57.04 66.35
80.42 125.66 215.98 257.36

2513 37.70 57.04 66.35
80.42 125.66 215.98 257.36

2513 37.70 57.04 66.35
80.42 125.66 215.98 257.36

RAWLPLUG"® | BONDED ANCHORS WITH REBAR
R-KEX Il %iisen
- AS AN ANCHOR

BASIC PERFORMANCE DATA (cont.)

| sie |08 ]0w0 ou2]o0u 01 02]0x]0:2] 08 010 012] 014016 020 o25 | 032 |

SHEAR LOAD V,,
f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Minimum embedment depth [kN] 13.57 21.21 30.54 41.56 54.29 84.82 132.54208.53 13.57 21.21 30.54 38.70 50.27 75.40 114.08 132.70
Maximum embedment depth [kN] 13.57 21.21 30.54 41.56 54.29 84.82 132.54217.15 13.57 21.21 30.54 41.56 54.29 84.82 132.54217.15
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 14.45 22.58 32.52 44.26 57.81 90.32 141.13208.53 14.45 21.99 32.52 38.70 50.27 75.40 114.08 132.70
Maximum embedment depth [kN] 14.45 22.58 32.52 44.26 57.81 90.32 141.13231.22 14.45 22.58 32.52 44.26 57.81 90.32 141.13 231.23
f_uk = 620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth [kN] 15.58 24.35 35.06 46.94 62.33 97.37 152.17208.53 15.58 21.99 33.18 38.70 50.27 75.40 114.08 132.70
Maximum embedment depth [kN] 15.58 24.35 35.06 46.94 62.33 97.37 152.17249.32 15.58 24.35 35.06 47.72 62.33 97.39 152.17 249.32
TENSION LOAD N,

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Minimum embedment depth [kN] 9.22 14.66 19.56 19.55 27.33 35.93 45.27 5792 461 6.11 9.22 10.75 13.96 20.94 31.69 36.86
Maximum embedment depth [kN] 19.39 30.29 43.62 58.64 77.55 121.18189.34303.83 12.29 17.45 27.65 37.63 44.68 69.81 119.99 142.98
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 9.22 14.66 19.56 19.55 27.33 3593 4527 5792 461 6.11 9.22 10.75 13.96 20.94 31.69 36.86
Maximum embedment depth [kN] 20.64 32.36 46.45 58.64 82.58 129.03201.61303.83 12.29 17.45 27.65 37.63 44.68 69.81 119.99 142.98
f_uk = 620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth [kN] 9.22 14.66 19.56 19.55 27.33 3593 4527 5792 461 611 9.22 10.75 1396 20.94 31.69 36.86
Maximum embedment depth [kN] 22.26 34.78 50.09 58.64 89.04 139.13207.26303.83 12.29 17.45 27.65 37.63 44.68 69.81 119.99 142.98
SHEAR LOAD V,,

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Minimum embedment depth [kN] 9.05 14.14 20.36 27.71 36.19 56.55 88.36 139.02 9.05 14.14 20.36 25.08 33.51 50.27 76.06 88.47
Maximum embedment depth [kN] 9.05 14.14 20.36 27.71 36.19 56.55 88.36 144.76 9.05 14.14 20.36 27.71 36.19 56.55 88.36 144.76
f_uk =575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 9.63 15.05 21.68 29.50 38.54 60.21 94.08 139.02 9.63 14.66 21.68 25.80 33.51 50.27 76.06 88.47
Maximum embedment depth [kN] 9.63 15.05 21.68 29.50 38.54 60.24 94.08 154.15 9.63 15.05 21.68 29.50 38.54 60.21 94.08 154.15
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN] 10.39 16.23 23.37 31.29 41.55 64.93 101.45139.02 10.39 14.66 22.12 25.80 33.51 50.27 76.06 88.47
Maximum embedment depth [kN] 10.39 16.23 23.37 31.81 41.55 64.93 101.45166.21 10.39 16.23 23.37 31.81 41.55 64.93 101.45 166.21

RECOMMENDED LOAD

TENSION LOAD N
f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN] 6.58 10.47 13.97 1396 19.52 25.66 33.24 4137 3.29 436 6.58 7.68 9.97 1496 22.64 26.33

Maximum embedment depth [kN] 13.85 21.64 31.16 41.89 5539 86.55 135.24217.02 8.78 12.47 19.75 26.88 31.91 49.87 85.71 102.13
f_uk = 575 (e.g. B 500 SP acc. to EC2)

Minimum embedment depth [kN] 6.58 10.47 13.97 1396 19.52 25.66 33.24 4137 3.29 436 6.58 7.68 9.97 1496 22.64 26.33

Maximum embedment depth [kN] 14.75 23.04 33.18 41.89 5899 92.16 144.01217.02 8.78 12.47 19.75 26.88 31.91 49.87 85.71 102.13
f_uk = 620 (e.g. G-60 acc. to ASTM 615)

Minimum embedment depth [kN] 6.58 10.47 13.97 1396 19.52 25.66 32.34 4137 329 436 6.58 7.68 9.97 1496 22.64 26.33
Maximum embedment depth [kN] 15.90 24.84 35.78 41.89 63.60 99.38 148.04217.02 8.78 12.47 19.75 26.88 31.91 49.87 85.71 102.13
SHEARLOAD V,

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Minimum embedment depth [kN] 6.46 10.10 14.54 19.79 25.85 40.39 63.11 9930 6.46 10.10 14.54 18.43 23.94 3590 54.33 63.19
Maximum embedment depth [kN] 6.46 10.10 14.54 19.79 25.85 40.39 63.11 103.40 6.46 10.10 14.54 19.79 25.85 40.39 63.11 103.40
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 6.88 10.75 15.48 21.07 27.53 43.01 67.20 99.30 6.88 10.48 15.48 18.43 23.94 35.90 54.03 63.19
Maximum embedment depth [kN] 6.88 10.75 15.48 21.07 27.53 43.01 67.20 110.11 6.88 10.75 15.48 21.07 27.53 43.01 67.20 110.11
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN] 7.42 11.59 16.70 22.35 29.68 46.38 72.46 99.30 7.42 10.47 15.80 18.43 23.94 3590 54.33 63.19
Maximum embedment depth [kN] 7.42 11.59 16.70 22.72 29.68 46.38 72.46 118.72 7.42 11.59 16.70 22.72 29.68 46.38 72.46 118.72
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R-KEX |

DESIGN PERFORMANCE DATA

WITH REBAR
AS AN ANCHOR

REBARS AS ANCHORS

= el e e e le e =]
TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance Neyo [kN]
Partial safety factor Yus -
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
Characteristic resistance Ny [kN]
Partial safety factor Yus -
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
Characteristic resistance Nos [kN]
Partial safety factor Vs -

WORKING LIFE 50 YEARS

27.14
1.40

28.90
1.40

31.16
1.40

42.41
1.40

45.16
1.40

48.69
1.40

61.07
1.40

65.03
1.40

70.12
1.40

83.13
1.40

88.51
1.40

95.44
1.40

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 11.00 12.00 12.00 10.00
Sustained load factor we, - 0.75 0.75 0.75 0.75
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 10.00 11.00 11.00 9.00
Sustained load factor we_ . - 0.72 0.72 0.72 0.72
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance T [N/mm?] 5.50 5.00 5.50 5.50
Sustained load factor we_ . - 0.75 0.75 0.75 0.75
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Ut [N/mm?] 5.00 4.50 5.00 5.00
Sustained load factor we_. = 0.72 0.72 0.72 0.72
WORKING LIFE 100 YEARS
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance i [N/mm?] 11.00 12.00 12.00 10.00
Sustained load factor we_, - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 10.00 11.00 11.00 9.00
Sustained load factor we . - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 5.50 5.00 5.50 5.50
Sustained load factor we_ . - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance T [N/mm?] 5.00 4.50 5.00 5.00
Sustained load factor W, - 0.6 0.6 0.6 0.6
COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Installation safety factor Y, - 1.20 1.20 1.20 1.20
Increasing factors for N, - C30/37 W - 1.04 1.04 1.04 1.04
Increasing factors for N, - C40/50 W - 1.07 1.07 1.07 1.07
Increasing factors for N, - C50/60 W - 1.09 1.09 1.09 1.09
CONCRETE CONE FAILURE
Installation safety factor Y, - 1.20 1.20 1.20 1.20
Factor for cracked concrete K - 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Keers - 11.00 11.00 11.00 11.00
Edge distance o [mm] 1.50 1.50 1.50 1.50
Spacing S [mm] 3.00 3.00 3.00 3.00
CONCRETE SPLITTING FAILURE
Installation safety factor v, - 1.20 1.20 1.20 1.20

108.57
1.40

115.61
1.40

124.66
1.40

12.00
0.75

11.00
0.72

5.00
0.75

4.50
0.72

12.00
0.6

11.00
0.6

5.00
0.6

4.50
0.6

1.20
1.04
1.07
1.09

1.20
7.70
11.00
1.50
3.00

1.20

169.65
1.40

180.64
1.40

194.78
1.40

12.00
0.75

11.00
0.72

5.00
0.75

4.50
0.72

12.00
0.6

11.00
0.6

5.00
0.6

4.50
0.6

1.20
1.04
1.07
1.09

1.20
7.70
11.00
1.50
3.00

1.20

265.07
1.40

282.25
1.40

304.34
1.40

9.50
0.75

8.50
0.72

5.50
0.75

5.00
0.72

9.50
0.6

8.50
0.6

5.50
0.6

5.00
0.6

1.20
1.04
1.07
1.09

1.20
7.70
11.00
1.50
3.00

1.20

434.29
1.40

462.44
1.40

498.63
1.40

8.50
0.75

7.50
0.72

4.00
0.75

3.00
0.72

8.50
0.6

7.50
0.6

4.00
0.6

3.00
0.6

1.20
1.04
1.07
1.09

1.20
7.70
11.00
1.50
3.00

1.20

RAWLPLUG"® | BONDED ANCHORS WITH REBAR
R-KEX Il %iisen
- AS AN ANCHOR

DESIGN PERFORMANCE DATA (cont.)

= TElelelelealal=]=]

SHEAR LOAD
STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)
Characteristic resistance without lever arm 5 [kN] 13.57 21.21 30.54 41.56
Ductility factor k, - 1.00 1.00 1.00 1.00
Characteristic resistance with lever arm Mars [Nm] 32.57 63.62 109.93 174.57
Partial safety factor Vss - 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
Characteristic resistance without lever arm Vaes [kN] 14.45 22.59 32.52 44.26
Ductility Factor k, - 1.00 1.00 1.00 1.00
Characteristic resistance with lever arm Meys [Nm] 34.68 67.74 117.06 185.88
Partial safety factor Vs - 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
Characteristic resistance without lever arm A [kN] 15.58 24.35 35.06 47.72
Ductility factor k, = 1.00 1.00 1.00 1.00
Characteristic resistance with lever arm Meys [Nm] 37.40 73.04 126.22 200.43
Partial safety factor Yus - 1.50 1.50 1.50 1.50
CONCRETE PRY-OUT FAILURE
Factor k = 2.00 2.00 2.00 2.00
Installation safety factor 'A - 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter [ [mm] 8.00 10.00 12.00 14.00
Effective length of anchor 2 [mm] h[::,l? gonz") h[::,T g;:?":) hr::,l?gi(:?m‘) hr::"? £3don$
Installation safety factor v, - 1.00 1.00 1.00 1.00

Combined pull-out and concrete cone failure:
(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, = m*d*h *t,,

54.29
1.00
260.58
1.50

57.81
1.00
277.47
1.50

62.33
1.00
299.18
1.50

2.00
1.00

16.00

min(300;

) h.12d
1.00

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - NORk,p =y, n*d*h *t, wherew  =y° +1-a  <1(7.14a,b)).

Concrete cone failure:
(acc. TR 029, p.5.2.2.4. acc. to formula (5.33) - N°
Acc. EN 1992-4, p.7.2.1.4. acc. to formula (7.2) = N%,

ck,cube

=k *F 0skhef 15
= kucr,?\; o O**he ).

k,c

Allowable values for resistance in case of Seismic performance category C1

‘nom!

84.82
1.00
508.94
1.50

90.32
1.00
541.92
1.50

97.39
1.00
584.34
1.50

2.00
1.00

20.00

min(300;

) hyi12d
1.00

nom

132.54
1.00
994.02
1.50

141.13
1.00
1058.45
1.50

152.17
1.00
1141.28
1.50

2.00
1.00

25.00

min(300;

) hyi12d
1.00

nom

217.15
1.00
2084.61
1.50

231.22
1.00
2219.72
1.50

249.32
1.00
2393.44
1.50

2.00
1.00

32.00

min(300;
) ht12d

1.00

ool

TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance N [kN] 27.14 42.41 61.07

Rk;s

Partial safety factor - 1.40 1.40 1.40

V sw, seisct

STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance N [kN] 28.90 45.16 65.03

Partial safety factor Vizmers - 1.40 1.40 1.40
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance [\ [kN] 31.16 48.69 70.12

Partial safety factor Vizmers - 1.40 1.40 1.40

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance T [N/mm?] 4.00 4.50 5.00

Rk
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Ty [N/mm?] 3.50 4,00 4.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Characteristic bond resistance T [N/mm?] 1.20 1.20 1.20

Rk

83.13
1.40

88.51
1.40

94.44
1.40

5.00

4.50

1.20

108.57
1.40

115.61
1.40

124.66
1.40

5.00

4.50

1.20

169.65
1.40

180.64
1.40

194.78
1.40

5.00

4.50

1.20

265.07
1.40

282.25
1.40

304.34
1.40

5.00

4.50

1.20

434.29
1.40

462.44
1.40

498.63
1.40

3.00

2.50

1.20

SHEAR LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance Nees [kN] 9.50 14.84 21.38

Partial safety factor Virness - 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance Negs [kN] 10.12 15.81 22.76

Partial safety factor Vizmers - 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance N [kN] 10.91 17.04 24.51

Partial safety factor Vizmers - 1.50 1.50 1.50

131

29.09
1.50

30.98
1.50

33.40
1.50

38.00
1.50

40.46
1.50

43.63
1.50

59.38
1.50

63.22
1.50

68.17
1.50

92.78
1.50

98.79
1.50

106.52
1.50

152.00
1.50

161.85
1.50

174.52
1.50



R- KEX-I REBAR AS ANCHOR

High performance pure epoxy resin approved for cracked and non-cracked concrete.

Available in Asia-Pacific region

PRAWLPLUG

BONDED ANCHOR
R-KEX-I

L=

@ ETA-18/0994

FEATURES AND BENEFITS ~

= Approved for use in cracked and non-cracked concrete
(EAD 330499-00-0601)

= Suitable for use in dry and wet substrates including flooded
holes (use category I1 &12)

= Very high chemical resistance - suitable for applications exposed
to influence of various agents (industrial or marine environment)

= Minimal shrinkage provides option of use in diamond-drilled
holes and oversized holes

= For use in positive temperatures

= High-performance epoxy resin for concrete.

= Installation direction D3 (downward and horizontal
and upwards installation).

= Extended working time ensures easy installation of metal
components (up to 50 min. in 20°C).

= Working with Dustlessdrill - drlling and hole cleaning in one step.

= Accessories dedicated for deep anchoring (brushes, extensions,
piston plug, air adater and power guns)

INSTALLATION GUIDE ~~

APPLICATIONS ~~

= Safety barriers

= Temporary works/formworks
support systems

= Rebar

= Curtain walling

= Formwork support systems

= Masonry support

= Platforms

= Structural steelwork

= Rebar dowelling

= Starter bars

= Rebar missed-outs

DRILLING AND CLEANING

DOZING

BASE MATERIALS ~

Approved for use in:

= Cracked concrete
C20/25-C50/60

= Non-cracked concrete
€20/25-C50/60

Also suitable for use in:

= High-Density Natural
Stone

R- KEX-I REBAR AS ANCHOR

INSTALLATION GUIDE (cont.)

ANCHORING

1. Drill hole to the required diameter and depth for stud size being used.

2. Clean the hole thoroughly with brush and hand pump at least four times before installation.

3. Insert cartridge into gun and attach nozzle.

4. Dispense to waste until even colour is obtained.

5. Insert the mixing nozzle to the far end of the hole and inject resin, slowly withdrawing the nozzle as the hole
is filled to 70% of its depth.

6. Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around
the hole before it sets and leave it undisturbed until the curing time elapses.

7. Attach fixture and tighten the nut to the required torque.

PRODUCT INFORMATION ~~

‘ Volume
Product Code Resin Description / Resin Type
| [m
R-KEX-I-600 R-KEX | Epoxy Resin 600
INSTALLATION DATA ~
REBARS AS ANCHORS
Z 2 K
a y . e < B
. Chmint ..
(S av/e "7 CTLTCTCTT *%
A\ OO OO OO Y
2 B 0 ) <
‘a - .o 2
= + 7 hoom .2 B
ho R P
. T . ”
TN
Size 28 210 212 214 216 220 @25 232
Rebar diameter d, [mm] 8 10 12 14 16 20 25 32
Hole diameter in substrate d, [mm] 12 14 18 18 22 26 32 40
Min. hole depth in substrate h, [mm] hoom*5 h,ont5 hont5 hoont5 hoont5 hoomt5 hoomt5 hoomt5
" . hnt30 h 430 h  +30 h_ +30
Min. substrate thickness hoin [mm] 700 100 100 100 homt2d, h +2d; h +2d h  +2d;
Min. spacing Sin [mm] 40 40 40 40 50 60 70 85
Min. edge distance [ [mm] 40 40 40 40 50 60 70 85
MINIMUM EMBEDMENT DEPTH
Min. installation depth S [mm] 60 70 80 80 100 120 140 165
MAXIMUM EMBEDMENT DEPTH
Min. installation depth h, [mm] 160 200 240 280 320 400 500 640

nom, max

Minimum working and curing time

Resin temperature Concrete temperature Curing time* Working time

5 5 96 h 180
10 10 72h 120
20 20 10h 35
25 30 5h 20
25 40 4h 20

* For wet concrete the curing time must be doubled



RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KEX-| resaras ancror

MECHANICAL PROPERTIES ~~
REBARS AS ANCHORS

Size 28 210 212 216 220 225 232

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus

f_uk = 575 (e.g. B 500 SP acc. to EC2)
Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus

f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus

BASIC PERFORMANCE DATA ~
REBARS AS ANCHORS

Size 28 210 | @12 216 | @20 225 @32 28 210 212 216 220 | @25 232

Substrate

MEAN ULTIMATE LOAD

f

uk

(G-
AS
Wy

[N/mm?]
[N/mm?]
[mm?]
[mm?]

[N/mm?]
[N/mm?]
[mm?]

[mm?]

[N/mm?]
[N/mm?]
[mm?]

[mm?]

Non-cracked concrete

540
500
50
50

620
420
50
50

TENSION LOAD N, .

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

26.8
285

26.8
30.6

26.8
32.7

31.4
445

31.4
47.4

314
5l

39.5
64.1

395
68.3

39.5
73.6

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

CHARACTERISTIC LOAD

TENSION LOAD N,

171
171

18.2
18.2

19.6
19.6

26.7
26.7

285
28.5

30.7
30.7

385
38.5

41.0
41.0

44.2
44.2

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
F_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

22.6
271

22.6
28.9

22.6
F2

22.9
42.4

229
45.2

229
48.7

28.8
61.1

28.8
65.0

28.8
70.1

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

13.6
13.6

14.5
14.5

15.6
15.6

21.2
21.2

22.6
22.6

24.4
24.4

30.5
30.5

325
B2AS

35.1
I5.1

483  57.6
1140 178.1
483 576
1214 1897
483 576
130.9 2045
SHEARLOADV,
68.4  106.9
68.4 106.9
728 1138
728 1138
785 1153
785 1227

352 420
108.6 169.7
352 420
115.6  180.6
352 420
1247 194.8

SHEAR LOAD V,,
543 84.0
543 848
57.8  84.0
57.8 903
623 840
623 974

134

67.5
287.3

67.5
296.4

67.5

319.6

135.0

167.0

135.0
177.8

135.0
191.7

49.2
265.1

49.2
282.3

49.2

304.3

98.4

1325

98.4
1411

98.4
1522

540
500
79
98

97.8
456.0

97.8
485.6

97.8

523.6

195.5

273.6

195.5
2913

195.5
314.1

7.2
434.3

7.2
462.4

7.2

498.6

142.5

217.2

142.5
231.2

142.5
249.3

22.1
285

221
30.4

221

33.7

171

171

18.2
18.2

19.6
19.6

9.80
26.1

9.80
26.1

9.80

26.1

13.6

13.6

14.5
14.5

15.6
15.6

540
500
113
170

575
500
113
170

620
420
113
170

22.1
445

221
47.4

221

51.1

26.7

26.7

28.5
28.5

30.7
30.7

12.3
40.8

12.3
40.8

12.3

40.8

21.2

21.2

22.6
22.6

22.0
24.4

540
500
201
402

575
500
201
402

620
420
201
402

540
500
314
785

575
500
314
785

620
420
314
785

540
500
491
1534

575
500
491
1534

620
420
491
1534

Cracked concrete

27.8
64.1

27.8
68.3

27.8

73.6

385

38.5

41.0
41.0

44.2
44.2

18.5
61.1

18.5
63.3

18.5

63.3

30.5

30.5

325
32.5

35.1
B58I

34.0
114.0

34.0
121.4

34.0

130.9

68.0

68.4

68.0
72.8

68.0
78.5

24.6
108.6

24.6
112.6

24.6

112.6

49.3

54.3

49.3
57.8

49.3
62.3

40.6 475
178.1 2783
40.6 475
189.7 296.4
40.6 475
204.5 319.6
81.1 95.0
106.9 167.0
81.1 95.0
113.8 177.8
81.1 95.0
122.7 1917

29.4 344
169.7 196.4
29.4 344
1759 196.4
294 344
1759 196.4
588 689
84.8 1325
588 689
903 141.1
588 689
97.4 1522

540
500
804
3217

575

500

804
3217

620

420

804
3217

68.8
456.0

68.8
485.6

68.8

523.6

137.6

273.6

137.6
291.3

137.6
31441

49.9
289.5

49.9
289.5

49.9

289.5

99.7

217.2

99.7
231.2

99.7
249.3

RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KEX-| resaras ancron

BASIC PERFORMANCE DATA (cont.) \

= Telelelalelele] s ]|l =]

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc.

Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

15.1
19.4

15.1
20.6

151

223

9.05

9.05

9.63
9.63

10.4
10.4

15.2 19.2
303 436
15.2 19.2
323 46.5
15.2 19.2
34.8 50.1
to SS 560)

141 20.4
14.1 20.4
15.1 21.7
15.1 21.7
16.2 23.4
16.2 23.4

DESIGN LOAD

TENSION LOAD N,

235 280 328 475

776 1212 189.3 310.2

235 280 328 475

826 129.0 201.6 3303

235 280 328 475

89.0 1391 2174 356.2
SHEARLOAD V_,

36.2 56.0 656 95.0
362 56.6 884 1448

385 560 656 950
385 602 941 1542

416 560 656 950

416 649 101.5 166.2

6.53
17.4

6.53
17.4

6.53

17.4

9.05

9.05

9.63
9.63

10.4
10.4

8.17
27.2

8.17
27.2

8.17

272

14.1

14.1

14.7
151

14.7
16.2

12.3
422

12.3
422

12.3

422

20.4

20.4

21.7
21.7

23.4
23.4

16.4
751

16.4
75.1

16.4

751

329

36.2

329
385

329
41.6

19.6
117.3

19.6
117.3

19.6

117.3

39.2

56.6

39.2
60.2

39.2
64.9

23.0
130.9

23.0
130.9

23.0

130.9

45.9

88.4

45.9
94.1

45.9
101.5

333
193.0

333
193.0

333

193.0

66.5

144.8

66.5
154.2

66.5
166.2

RECOMMENDED LOAD

f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

Minimum embedment depth [kN]
Maximum embedment depth [kN]
F_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. t

Minimum embedment depth [kN]
Maximum embedment depth [kN]
F_uk = 575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN]
Maximum embedment depth [kN]
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN]
Maximum embedment depth [kN]

DESIGN PERFORMANCE DATA
REBARS AS ANCHORS

10.8
138

10.8
14.8

10.8

15.9

6.46

6.46

6.88
6.88

7.42
7.42

10.9 13.7
21.6 2
10.9 13.7
2310RNS 85D
10.9 13.7
248 358
0 SS 560)

101 14.5
10.1 14.5
10.8 15.5
10.8 15.5
11.6 16.7
11.6 16.7

TENSION LOAD N,

168 20.0 234 339

554 86.6 1352 221.6
168 200 234 339

59.0 922 1440 2359
16.8 200 234 339
63.6 994 1553 254.0

SHEARLOAD V.

259 40.0 469 679
259 404 631 1034

275 400 469 679
275 430 672 11041

29.7 40.0 46.9 67.9

29.7 464 725 1187

4.67
12.5

4.67
125

4.67

12.5

6.46

6.46

6.88
6.88

7.42
7.42

5.83
19.5

5.83
19.5

5.83

19.5

101

101

10.5
10.8

10.5
11.6

8.00
30.2

8.80
30.2

8.80

30.2

14.5

14.5

15.5
15.5

16.7
16.7

1.7
53.6

11.7
53.6

1.7

53.6

23.5

259

23.5
27.5

235
29.7

14.0
83.8

14.0
83.8

14.0

83.8

28.0

40.4

28.0
43.0

28.0
46.4

16.4
93.5

16.4
93.5

16.4

935

32.8

63.1

32.8
67.2

32.8
125

23.8
137.9

238
jISI70)

23.8

137.9

47.5

103.4

47.5
110.1

47.5
118.7

= Telemlelale =] =]

TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance

Partial safety factor

STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
[kN]

Characteristic resistance

Partial safety Factor

STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
[kN]

Characteristic resistance

Partial safety factor

N,

Rk;s

Yis

N,

Rk,s

Vius

[kN]

27.14 42.41 61.07
1.40 1.40 1.40
28.90 45.16 65.03
1.40 1.40 1.40
31.16 48.69 70.12
1.40 1.40 1.40

135

108.57
1.40

115.61
1.40

124.66
1.40

1

1

1

69.65
1.40

80.64
1.40

94.78
1.40

265.07
1.40

282.25
1.40

304.34
1.40

434.29

1.40

462.44

1.40

498.63

1.40



R- KEX-I REBAR AS ANCHOR

DESIGN PERFORMANCE DATA (cont.)

Size 28 210 212 216
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 15.00 14.00 14.00 10.00
Sustained load factor we_, - 0.60 0.60 0.60 0.60
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance Tae [N/mm?] 15.00 14.00 14.00 10.00
Sustained load factor we . - 0.60 0.60 0.60 0.60

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Characteristic bond resistance Tae [N/mm?] 6.50 6.50 7.00 7.00
Sustained load factor we_ . - 0.60 0.60 0.60 0.60

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
Characteristic bond resistance T [N/mm?] 6.50 6.50 7.00 7.00
Sustained load factor we_. - 0.60 0.60 0.60 0.60

COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Installation safety factor Y, - 1.00 1.00 1.00 1.00
Increasing factors for N, - C30/37 W - 1.04 1.04 1.04 1.04
Increasing factors for N, - - C40/50 W - 1.07 1.07 1.07 1.07
Increasing factors for N, - C50/60 W - 1.09 1.09 1.09 1.09

CONCRETE CONE FAILURE
Installation safety factor Y, - 1.00 1.00 1.00 1.00
Factor for cracked concrete K - 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Kieon - 11.00 11.00 11.00 11.00
Edge distance o [mm] 1.5%h, 1.5%h,, 1.5%h, 1.5%h,
Spacing S [mm] 3.0*h,, 3.0*h,, 3.0%h, 3.0%h,

CONCRETE SPLITTING FAILURE
Installation safety factor Y, - 1.00 1.00 1.00 1.00

SHEAR LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance without lever arm Vs [kN] 13.57 21.21 30.54
Ductility Factor k, - 0.80 0.80 0.80
Characteristic resistance with lever arm My [Nm] 32.57 63.62 109.93
Partial safety factor Vs - 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
Characteristic resistance without lever arm Vs [kN] 14.45 22.59 32.52
Ductility factor k, - 0.80 0.80 0.80
Characteristic resistance with lever arm Mg [Nm] 34.68 67.74 117.06
Partial safety factor Vs - 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
Characteristic resistance without lever arm /. [kN] 15.58 24.35 35.06
Ductility factor k, - 0.80 0.80 0.80
Characteristic resistance with lever arm Mps [Nm] 37.40 73.04 126.22
Partial safety factor Vs - 1.50 1.50 1.50
CONCRETE PRY-OUT FAILURE
Factor k = 2.00 2.00 2.00
Installation safety factor Y, - 1.00 1.00 1.00
CONCRETE EDGE FAILURE
Anchor diameter d.. [mm] 8.00 10.00 12.00
Effective length of anchor 2 [mm] hr:,l?gzl(:::\) hr:'u: g(:i:) hr:";] é?ao:';)
Installation safety factor Y, - 1.00 1.00 1.00

Combined pull-out and concrete cone failure:
ﬁEN :‘ 992-4:2018, p.7.2.1.6., 7.14 - N, _=y°_*t_ *n*d*h_).
e~ Mnom

Rkp ™
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54.29
0.80
260.58
1.50

57.81
0.80
277.47
1.50

62.33
0.80
299.18
1.50

2.00
1.00

16.00

min(300;
h,12d

1.00

)

10.00
0.60

10.00
0.60

7.00
0.60

7.00
0.60

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.5%h,,
3.0*hef

1.00

84.82
0.80
508.94
1.50

90.32
0.80
541.92
1.50

97.39
0.80
584.34
1.50

2.00
1.00

20.00

min(300;
h.12d

. 12d,,,)

1.00

10.00
0.60

10.00
0.60

5.00
0.60

5.00
0.60

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.5%h,,
3.0*hef

1.00

132.54
0.80
994.02
1.50

141.13
0.80
1058.45
1.50

152.17
0.80
1141.28
1.50

2.00
1.00

25.00

min(300;
h,s12d

e 12d,.,)

1.00

9.00
0.60

9.00
0.60

4.50
0.60

4.50
0.60

1.00
1.04
1.07
1.09

1.00
7.70
11.00
1.5%h,,
3.0*hef

1.00

217.15
0.80
2084.61
1.50

231.22
0.80
2219.72
1.50

249.32
0.80
2393.44
1.50

2.00
1.00

32.00

min(300;
h.s12d

i 12d,,)

1.00

I2RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KER-Il | R-CFS+KER-I

WITH REBAR
AS AN ANCHOR

High performance hybrid resin approved for use with reinforcement bars

PRAWLPLUG

BONDED ANCHOR

R-KER II

HYBRID RESIN

ETA-17/0594 c € %

FEATURES AND BENEFITS ~\~

= Approved for use with rebar as an anchor in cracked and non-
-cracked concrete

= Winter version can be used in warmer temperatures for faster
curing

= Suitable for use in dry and wet substrates as well as holes and
substrates covered with water

= Rapid bonding time enables quick execution of works

= Very high load capacity

= Anchor does not generate expansion forces in the concrete
which means reduced spacing and edge distances.

= Suitable for multiple use. Partly used product can be reused
after fitting new nozzle

INSTALLATION GUIDE ~~

APPLICATIONS ~
= Curtain walling

= Balustrading

= Barriers

= Cable trays

= Cladding restraints
= Structural steelwork
= Rebar dowelling

= Starter bars

= Rebar missed-outs

BASE MATERIALS ~

Approved for use in:

= Non-cracked concrete
€20/25-C50/60

= Cracked concrete
€20/25-C50/60

Drilling with automatic cleaning with the hollow Dustlessdrill bit

DRILLING AND CLEANING

DOZING
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R-KER-II | R-CFS+KER-Il {5i5on R-KER-II | R-CFS+KER-II 205%or

INSTALLATION GUIDE (cont.) INSTALLATION DATA (cont.)

Minimum working and curing time

] R-KER-II
2 tecn?;ec::ttl?re Working time [min]
’6‘ R-KER-Il W R-KER-II S R-KER-Il W
(a] 5 -20 - - 1440 - - 100
5 -15 - - 960 - - 60
L 5 -10 - - 480 - - 40
5 5 1440 240 - 40 20
(&) 5 0 - 3h 2h - 30 14
z 5 5 12h 1.5h 60 40 15 9
g 10 10 8h 60 45 20 8 5.5
I 15 15 6h 60 30 15 5 3
§ 20 20 4h 45 15 10 2.5 2
< 25 25 3h 45 10 9.5 2 15
25 30 2h 45 10 7 2 1.5
1. Drill hole to the required diameter and depth for rebar size being used. 25 35 2h 30 5 6.5 1.5 1
2. Clean the drill hole thoroughly with brush and hand pump at least four times before installation 25 40 1.5h 30 5 6.5 1.5 1
3. In.sert cartridge into gl.'ln and attach DOZZle', . *For wet concrete the curing time must be doubled
4. Dispense to waste until even colour is obtained (min. 10 cm)
5. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole
is filled to 70% of its depth. MECHANICAL PROPERTIES ~\~
6. Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole before REBARS AS ANCHORS
it sets and leave it undisturbed until the curing time elapses.
see | o o0 |02 ouloes| oo os|on
PRODUCT INFORMATION ~~ f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Nominal ultimate tensile strength - tension fi,. [N/mm?] 540 540 540 540 540 540 540 540
.“ e T f. ymml S0 500 500 500 S0 500 500 500
“ Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 201.1 314.2 490.9 804.2
R-KER--300 300 Elastic section modulus w, [mm?] 50.3 982  169.6  269.4 4021 7854 1534 3217
R-KER-II-345 R-KER-II R-KER Il Hybrid Resin 345 f_uk = 575 (e.g. B 500 SP acc. to EC2)
RAKER-I-400 400 Nominal ultimate tensile strength - tension iy [N/mm?] 575 575 575 575 575 575 575 575
E:EE;::::?‘EEE R-KER-IIS (suRn}f:J/HsﬁgcvdcifZ@fﬁL :;gﬁr::mgﬁjtﬁsin igg Nominal yield strength - tension F N/mmd 500 500 500 500 500 500 500 500
Y —— P Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 201.1 314.2 490.9 804.2
R-KER-1I-345-W RKER-II-W R-KER Il Hybrid Resisntfor Low Tempsrg(jture ‘(Winter) / Rapid Cure 345 Elastic section modulus w, [mm?] 50.3 98.2 169.6 269.4 402.1 785.4 1534 3217
RKERI-400-W yrene Free Hybrid Resin 200 F_uk = 620 (e.g. G-60 acc. to ASTM 615)
R-KER-II-400-SV R-KERII R-KER Il Hybrid Resin 300 Nominal ultimate tensile strength - tension . [N/mm?] 620 620 620 620 620 620 620 620
R-CFS+KERII-600 R-CFS+KERII R-KER Il Hybrid Resin 600 Nominal yield strength - tension e [N/mm?] 420 420 420 420 420 420 420 420
R-CFS+KERI-600-S R-CFS+KERII R-KER Il Hybrid ResigtfﬁreEégpr;rgﬂsg::%lg:sgumme.—) / Slow Cure 600 Cross‘ secti?nal area - tension A, [mm?] 50.3 78.5 113.1 153.9 2011 314.2 490.9 804.2
R-CFS+KERII R-KER Il Hybrid Resin for High Temperature (Winter) / Fast Cure Styrene Flastic section modulus Wa L 203 02 | 1696 | 2694 | 4021 | T8R4 | 1534 | 207
R-CFS+KERII-600-W Pree Hybrid Resin 600
BASIC PERFORMANCE DATA ~
INSTALLATION DATA ~ REBARS AS ANCHORS
REBARS AS ANCHORS Performance data for single anchor without influence of edge distance and spacing
P ‘ A‘q I : ; Substrate Non-cracked concrete Cracked concrete
e e T Amine N MEAN ULTIMATE LOAD
PR © < TENSION LOAD N,
5¢%/¢%/L*U¢\¢%/¢%éﬁ/ééﬁ/gc\&/éé%% ) f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
- — - Minimum embedment depth [kN] 2677 31.37 31.37 31.37 34.56 4830 67.50 97.75 22.08 22.08 22.08 22.08 2432 33.99 47.50 68.79
S L hno;n Ja "-8& e Maximum embedment depth [kN] 2850 44.53 64.13 87.28 114.00 178.1 278.33456.01 28.50 44.53 64.13 87.28 114.00 178.13 278.33 456.01
B ho P e f_uk = 575 (e.g. B 500 SP acc. to EC2)
PR P : . Minimum embedment depth [kN]  26.77 3137 31.37 31.37 34.56 4830 67.50 97.75 22.08 22.08 22.08 22.08 24.32 33.99 47.50 68.79
N Maximum embedment depth [kN]  30.55 47.42 68.28 92.94 121.39 189.67 296.37 485.56 30.35 47.42 68.28 92.94 121.39 189.67 296.37 485.56
Fem—— ) [mm] p 10 1 1a 16 20 25 3 Mini.mum embedment depth [kN] 2677 31.37 31.37 31.37 34.56 4830 67.50 97.75 22.08 22.08 22.08 22.08 24.32 33.99 47.50 68.79
Hole diameter in substrate ] ] 1 1a 18 18 » 2 - 0 Maximum embedment depth [kN]  32.72 51.13 73.63 100.21 130.89 204.52 319.56 523.57 32.72 51.13 73.63 100.21 130.89 204.52 319.56 523.57
- : SHEARLOAD V,
Min. hole depth in substrate h, [mm] hontS hoontS hoontS hoontS hoontS hontS hoontS hoomtS f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560) ’
i, el e aess h. i hngggo hnon(’;go hnon(’;gO h;%go h.+2d, h_+2d, h_ +2d, h_ +2d, Minimum embedment depth [kN] 1710 26.72 38.48 5237 68.40 96.60 135.00195.50 17.10 26.72 38.48 44.15 48.64 67.98 95.00 137.57
Maximum embedment depth [kN]  17.10 26.72 38.48 52.37 68.40 106.88 167.00273.61 17.10 26.72 38.48 52.37 68.40 106.88 167.00273.61
Min. spacing Suin [mm] 40 40 40 40 40 40 50 70 f_uk = 575 (e.g. B 500 SP acc. to EC2)
Min. edge distance Coin [mm] 40 40 40 40 40 40 50 70 Minimum embedment depth [KN] 1821 28.45 40.97 55.76 69.12 96.60 135.00195.50 18.21 28.45 40.97 44.15 48.64 67.98 95.00 137.57
MINIMUM EMBEDMENT DEPTH Maximum embedment depth [kN]  18.21 28.45 40.97 55.76 72.83 113.80177.82291.34 18.24 28.45 40.97 55.76 72.83 113.80177.82 291.34
Min. installation depth P o min [mm] 60 60 60 60 64 80 100 128 f_uk = 620 (e.g. G-60 acc. to ASTM 615)
MAXIMUM EMBEDMENT DEPTH Minimum embedment depth [kN]  19.63 30.68 44.18 60.13 69.12 96.60 135.00195.50 19.63 30.68 44.15 44.15 48.64 67.98 95.00 137.57
Min. installation depth h [mm] 160 200 240 280 320 400 500 640 Maximum embedment depth [kN]  19.63 30.68 44.18 60.13 78.53 122.71191.74314.14 19.63 30.68 44.18 60.13 78.53 122.71191.74 314.14

nom, max
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R-KER-Il | R-CFS+KER-II XA

BASIC PERFORMANCE DATA (cont.) v

e s Tor | o o o o aas | o2 | 08

R-KER-Il | R-CFS+KER-I

DESIGN PERFORMANCE DATA
REBARS AS ANCHORS

WITH REBAR
AS AN ANCHOR

o1 012 | 014 | 16 | 020 | 025 | 032 |

TENSION LOAD N, TENSION LOAD

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Minimum embedment depth [kN]  19.60 22.86 22.86 22.86 25.19 3520 49.19 71.24 12.06 16.00 16.00 16.00 17.63 24.64 34.44 45.04

Maximum embedment depth [kN] 2714 42.41 61.07 83.13 108.57 169.7 2651 4343 271 424 61.1 831 108.6 169.7 235.6 2252 GhERE e stz Nags [ 2714 4241 61.07 83.13 | 10857 | 169.65 | 26507 | 434.29
f_uk = 575 (e.g. B 500 SP acc. to EC2) Partial safety factor Vs - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40

Minimum embedment depth [kN]  19.60 22.86 22.86 22.86 25.19 3520 49.19 71.24 12.06 16.00 16.00 16.00 17.63 24.64 34.44 4504 STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Maximum embedment depth [kN] 2890 45.16 65.03 88.51 115.61180.64 282.25462.44 28.90 45.16 65.03 88.51 115.61 180.64 235.62 225.19 Characteristic resistance Neys [kN] 28.90 45.16 65.03 88.51 115.61 180.64 28225  462.44
f_uk = 620 (e.g. G-60 acc. to ASTM 615) Partial safety factor Vs - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40

Minimum embedment depth [kN]  19.60 22.86 22.86 22.86 25.19 3520 49.19 71.24 12.06 16.00 16.00 16.00 17.63 24.64 34.44 45.04 STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Maximum embedment depth [kN] 3116 48.69 70.12 95.44 124.66 194.78 304.34482.55 31.16 48.69 70.12 95.44 124.66 188.50 235.62 225.19 Characteristic resistance Necs [kN] 31.16 48.69 70.12 95.44 12466 19478 30434  498.63

SHEAR LOAD V,, Partial safety Factor Vo . 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40

f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)

WORKING LIFE 50 YEARS

Minimum embedment depth [kN] ~ 13.57 21.21 30.54 41.56 50.37 70.40 98.39 142.48 13.57 21.21 30.54 32.01 35.26 49.28 68.87 90.08 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Maximum embedment depth [kN] 13.57 21.21 30.54 41.56 54.29 84.82 132.54217.15 13.57 21.21 30.54 41.56 54.29 84.82 132.54217.15 Characteristic bond resistance To [N/mm?] 13.00 14.00 14.00 13.00 13.00 10.00 9.00 7.50
f_uk = 575 (e.g. B 500 SP acc. to EC2) Sustained load factor wo - 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Minimum embedment depth [kN]  14.45 22.58 3252 4426 5037 70.40 98.39 142.48 14.45 22.58 32.01 32.01 3526 49.28 68.87 90.08 COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Maximum embedment depth [kN]  14.45 22.58 32.52 44.26 57.81 90.32 141.13231.22 14.45 22.58 32.52 44.26 57.81 90.32 141.13231.22 P T Nmm] | 13.00 1400 1200 13.00 13.00 10.00 900 750
AUk s20l(EgiGe0iacclLol STRIRTS) Sustained load factor wo - 0.61 0.61 0.61 0.61 0.61 0.72 0.72 0.72
Minimum embedment depth [kN] 1558 24.35 35.06 4573 50.37 70.40 98.39 142.48 1558 24.35 32.01 32.01 35.26 49.28 68.87 90.08 o
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (120°C/80°C)
Maximum embedment depth [kN] 1558 24.35 35.06 47.72 62.33 97.39 152.17249.32 15.58 24.35 35.06 47.72 62.33 97.39 152.17 249.32 — -
Characteristic bond resistance T, [N/mm?] 7.00 7.00 7.00 7.00 7.00 5.50 5.00 4.00
DESIGN LOAD Slond F :
Sustained load Factor v/ - 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
TENSION LOAD N,
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560)
. Characteristic bond resistance L [N/mm?] 8.00 9.00 10.00 10.00 8.50 7.50 6.00 3.50
Minimum embedment depth [kN]  13.07 1524 1524 1524 1679 23.47 32.80 47.49 804 10.67 10.67 10.67 11.75 11.75 22.96 30.30
i f wo - 72 72 72 72 72 72 72 72
Maximum embedment depth [kN] 1939 3029 43.62 5938 77.55 121.18189.34310.21 1939 3029 43.62 5938 77.55 121.18157.08 150.13 Sustained load factor 0 0 0 0 0 0 0 0
F_uk = 575 (e.g. B 500 P acc. to EC2) COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)
" ) X
Minimum embedment depth [kN]  13.07 1524 1524 1524 1679 23.47 32.80 47.49 8.04 10.67 10.67 10.67 11.75 11.75 22.96 3030 Airredisisie b resimng To LVnEiy 800 9.00 10.00 10.00 8.50 7.50 6.00 3.50
Maximum embedment depth [kN]  20.64 32.36 46.45 63.22 82.58 129.03201.61321.70 20.64 3236 46.45 63.22 82.58 125.66 157.08 150.13 Sustained load factor Vs - 0:72 2 Wiz vz W2 0:72 0:72 02
f_uk = 620 (e.q. G-60 acc. to ASTM 615) COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)
Minimum embedment depth [kN]  13.07 1524 1524 1524 16.79 23.47 32.80 47.49 8.04 10.67 10.67 10.67 11.75 11.75 22.96 30.30 Characteristic bond resistance Ta [N/mm?] 4.50 5.00 5.00 5.00 4.50 4.00 3.00 2.00
Maximum embedment depth [kN]  22.26 34.78 50.09 68.17 89.04 139.13217.39321.70 21.45 34.78 50.09 68.17 89.04 125.66 157.08 150.13 Sustained load factor P - 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
SHEAR LOAD V,, WORKING LIFE 100 YEARS
f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560) COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)
Minimum embedment depth [kN]  9.05 14.14 2036 27.71 33.58 46.93 65.59 94.99 9.05 14.14 2036 21.34 24.6 344 480 60.1 Characteristic bond resistance To [N/mm?  12.00 14.00 14.00 12.00 12.00 10.00 8.50 7.50
Maximum embedment depth [kN]  9.05 14.14 2036 27.71 36.19 56.55 88.436144.76 9.05 14.14 20.36 27.71 36.19 56.55 88.36 144.76 Sustained load Factor wo - 0.6 0.6 0.6 06 06 0.6 0.6 0.6
f_uk = 575 (e.g. B 500 SP acc. to EC2) COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)
Minimum embedment depth [kN]  9.63 1505 21.68 29.50 33.58 46.93 65.59 94.99 9.63 15.05 21.34 2134 246 344 480 60.1 Characteristic bond resistance T IN/mm?Z  12.00 14.00 14.00 12.00 12.00 10.00 8.50 7.50
Maximum embedment depth [kN]  9.63 15.05 21.68 29.50 38.54 60.21 94.08 154.15 9.63 15.05 21.68 29.50 38.54 60.21 94.08 154.15 T T — o ) 06 06 06 06 06 06 06 06
F_uk = 620 (e.g. G-60 acc. to ASTM 615) COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)
Minimum embedment depth [kN] 1039 16.23 2337 30.48 33.58 46.93 65.59 94.99 10.39 16.23 2134 21.34 23.51 32.85 4591 60.05 Characteristic bond resistance T, [N/mm] 7.00 .00 10.00 10.00 8.50 750 6.00 350
Maximum embedment depth [kN] 1039 16.23 2337 31.81 4155 64.93 101.45166.21 10.39 16.23 23.37 31.81 41.55 64.93 101.45166.21 sustained load Factor an ) 06 06 06 G G G 06 06

RECOMMENDED LOAD COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

TENSION LOAD N,

Characteristic bond resistance Tae [N/mm?] 7.00 9.00 10.00 10.00 8.50 7.50 6.00 3.50
f_uk =540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560) T y-a— wo _ 0.6 06 06 06 06 0.6 0.6 06
Minimum embedment depth [kN] 9.34 10.89 10.89 10.89 11.99 16.76 23.43 33.92 574 7.62. 7.62. 7.62. 840 1173 16.40 21.45 COMBINED PULL-OUT AND CONCRETE CONE FAILURE
Maximum embedment depth [kN] 13.85 21.64 31.16 42.41 5539 86.55 135.24221.58 13.85 21.64 31.16 42.41 55.39 86.55 112.20107.23 etz sz feciar Y, ~ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
F_uk =575 (e.g. B 500 SP acc. to EC2) Increasing factors for Ny, - C30/37 w - 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Mini bed t depth kN 9.34 10.89 10.89 10.89 11.99 16.76 23.43 33.92 574 7.62. 7.62. 7.62. 8.40 11.73 16.40 21.45 :
DM G L NS kN] Increasing factors for N, - C40/50 v : 107 1.07 1.07 1.07 1.07 1.07 1.07 1.07
Maximum embedment depth [kN] 14.75 23.04 33.18 45.16 5899 92.16 144.01229.79 14.75 23.04 33.18 45.16 58.99 89.76 112.20107.23 .
Increasing factors for N, - C50/60 W - 1.09 1.09 1.09 1.09 1.09 1.09 1.09 1.09
f_uk = 620 (e.g. G-60 acc. to ASTM 615 :
& (eg ) CONCRETE CONE FAILURE
Minimum embedment depth [kN] 9.34 10.89 10.89 10.89 11.99 16.76 23.43 33.92 574 7.62. 7.62. 7.62. 8.40 11.73 16.40 21.45 X
Installation safety factor v, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Maximum embedment depth [kN] 15.90 24.84 3578 48.69 63.60 99.38 155.28229.79 15.32 24.84 35.78 48.69 63.60 89.76 112.20107.23
SHEAR LOAD V. Factor for cracked concrete Ko - 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70
= Factor for non-cracked concrete Koeon = 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560) -
. Edge distance Con [mm] 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Minimum embedment depth [kN] 6.46 10.10 14.54 19.79 23.99 33.52 46.85 67.85 6.46 10.10 14.54 15.24 16.79 23.47 32.80 42.89 —
. Spacing S [mm] 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Maximum embedment depth [kN] 6.46 10.10 14.54 19.79 25.85 40.39 63.11 103.40 6.46 10.10 14.54 19.79 25.85 40.39 63.11 103.40 <
CONCRETE SPLITTING FAILURE
f_uk =575 (e.g. B 500 SP acc. to EC2)
Minimum embedment depth [kN] 646 1075 1548 21.07 23.99 33.52 46.85 67.85 6.88 1075 1524 1524 1679 23.47 32.80 42.89 Installation safety factor Y. : L0 LD L0 LoD L0 (Y Lo L0
Maximum embedment depth [kN] 6.88 10.75 15.48 21.07 27.53 43.01 67.20 110.11 6.88 10.75 15.48 21.07 27.53 43.01 67.20 110.11
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Minimum embedment depth [kN] 7.42 11.59 16.70 21.77 23.99 33.52 46.85 67.85 6.46 10.10 14.54 1524 16.79 23.47 32.80 42.89
Maximum embedment depth [kN] 7.42 11.59 16.70 22.72 29.68 46.38 72.46 118.72 7.42 11.59 16.70 22.72 29.68 46.38 72.46 118.72
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R-KER-Il | R-CFS+KER-II XA

DESIGN PERFORMANCE DATA (cont.)

Size 28 210 212 214 216 220 @25 232

SHEAR LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance without lever arm Veks [kN] 13.57 21.21 30.54 41.56 54.29 84.82 132.54 217.15

Ductility factor k, - 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Characteristic resistance with lever arm My [Nm] 32.57 63.62 109.93 174.57 260.58 508.94 994.02  2084.61

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance without lever arm Vs [kN] 14.45 22.59 32.52 44.26 57.81 90.32 141.13 231.22

Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Characteristic resistance with lever arm Mg [Nm] 34.68 67.74 117.06 185.88 277.47 541.92 105845  2219.72

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance without lever arm Vs [kN] 15.58 24.35 35.06 47.72 62.33 97.39 152.17 249.32

Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Characteristic resistance with lever arm Mg [Nm] 37.40 73.04 126.22 200.43 299.18 584.34  1141.28  2393.44

Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
CONCRETE PRY-OUT FAILURE

Factor k = 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE

Anchor diameter d [mm] 8.00 10.00 12.00 14.00 16.00 20.00 25.00 32.00

e (g o andier 3 ] min(300; min(300; min(300; min(300; min(300; min(300; min(300; min(300;

hi12d,,) h,i12d,.) h,i12d,,) h,2d,,) hg12d,) hg12d,,) hgi2d,) hg12d,)
Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Combined pull-out and concrete cone failure:

(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, = n*d*h *t,

acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, =y, *n*d*h *t, where y_ =y¢° +1-a <1 (7.143,b)).

Concrete cone failure:

(acc. TR 029, p.5.2.2.4. acc. to formula (5.33) - N°, =k, *F, , °*hef >

Acc. EN 1992-4, p.7.2.1.4. acc. to formula (7.2) - N, =k, *F, °¥*h ).

Allowable values for resistance in case of Seismic performance category C1

Size 28 210 212 214 220 925 932

TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance [\ [kN] 27.14 42.41 61.07 83.13 108.57 169.65 265.07 434.29

Partial safety factor Voo - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance Negs [kN] 28.90 45.16 65.03 88.51 115.61 180.64 282.25 462.44

Partial safety factor ez - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance Nees [kN] 31.16 48.69 70.12 95.44 124.66 194.78 304.34 498.63

Partial safety factor [V —— - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?] 7.00 8.50 10.00 10.00 8.50 7.50 6.00 3.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?] 7.00 8.50 10.00 10.00 8.50 7.50 6.00 3.50
COMBINED PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE, C20/25 (120°C/80°C)

Characteristic bond resistance Tae [N/mm?] 4.00 4.50 5.00 5.00 4.50 4.00 3.00 1.50
PULL-OUT FAILURE

Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SHEAR LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance N [kN] 9.50 14.84 21.38 29.09 38.00 59.38 92.78 152.00

Partial safety factor Ve - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)

Characteristic resistance Negs [kN] 10.12 15.81 22.76 30.98 40.46 63.22 98.79 161.85

Partial safety factor Wemeom - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)

Characteristic resistance Negs [kN] 10.91 17.04 24.51 33.40 43.63 68.17 106.52 174.52

Partial safety factor V- - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
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I2RAWLPLUG® | BONDED ANCHORS WITH REBAR
R'HAC' HAMMER-IN
WITH REBAR

Heavy duty anchor with small spacing and edge distances, simply installed by hammering the rebar

ETA-11/0002 C €

FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~
= Approved for use with rebar in non-cracked concrete = Reinforcement bars Approved for use in:
(ETAG001 Option 7) = Cable trays = Non-cracked concrete
= High performance anchor, for use in safety critical applications = Heavy machinery C20/25-C50/60
= The system relies on the adhesion between concrete and resin, = Fencing & gates manufacturing Also suitable for use in:
which is free from expansion forces. This makes it an ideal choice and installation = Natural Stone
where close edge and spacing distances are required = Formwork support systems (after site testing)

= Capsule contains precise amounts of ingredients making it a very
consistent product

= Adhesive bond strength is not affected by unpolluted water

= Suitable for dry or wet non-cracked concrete

= |deal for starter bar applications

= Low cost tooling required for installation, quick and easy to install

= Styrene free - virtually odourless

INSTALLATION GUIDE ~

DRILLING AND
CLEANING

DOZING AND
ANCHORING

1. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with brush and hand pump at least four times before installation.

. Insert capsule into the hole.

. The stud is simply hammered through the capsule using a manual or mechanical hammer (M16-M30).
. Leave the anchor undisturbed unitl the curing time elapses.

oA WwN

PRODUCT INFORMATION

Size Product Code Description / Resin Type
M8 R-HAC-V-08

M10 R-HAC-V-10

M12 R-HAC-V-12

M16 R-HAC-V-16 Styrene Free Vinylester Resin
M20 R-HAC-V-20

M24 R-HAC-V-24

M30 R-HAC-V-30
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RAWLPLUG® | BONDED ANCHORS WITH REBAR
R_HAC_ HAMMER-IN
WITH REBAR

INSTALLATION DATA ~
REBARS AS ANCHORS

I2RAWLPLUG® | BONDED ANCHORS WITH REBAR
R'HAC' HAMMER-IN
WITH REBAR

BASIC PERFORMANCE DATA

REBARS AS ANCHORS

Performance data for single anchor without influence of edge distance and spacing
d do

4 -
- LA s \< ) Substrate Non-cracked concrete
[ LN
P S RS R | B TENSION LOAD N, .
’ : . Sl F_uk = 540 (e.g. 500 B acc. to BS 4449;
Prom 5500 B acc, to 5 560) [kN] 19.30 27.14 39.81 49.35 67.86 89.72 128.65
ho f_uk = 575 (e.g. B 500 SP acc. to EC2) [kN] 19.30 27.14 39.81 49.35 67.86 89.72 128.65
Prmin f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 19.30 27.14 39.81 49.35 67.86 89.72 128.65
SHEARLOADV,
LU= 5D, 0 Bas D ESARHEE [kN] 17.10 26.72 38.48 52.37 68.40 106.88 167.00
Rebar diameter d, [mm] 8 10 12 14 16 20 25 B 500 B acc. to SS 560)
Hole diameter in substrate 5 [mm] 12 14 18 18 22 26 35 f_uk =575 (e.g. B 500 SP acc. to EC2) [kN] 18.21 28.45 40.97 55.76 72.83 113.80 177.82
Capsule size = [mm] 10 12 16 16 20 24 30 f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 19.63 30.68 44.18 60.13 78.53 122.71 191.74
Capsule diameter d. [mm] 10.75 12.65 16.75 16.75 21.55 23.75 33.2 CHARACTERISTIC LOAD
Min. hole depth in substrate N [mm] hoomt5 hont5 hont5 o ont5 hoontS N oontS hont5 TENSION LOAD N,
Min. installation depth ke [mm] 80 90 110 110 125 170 210 - 5
IFulie= 540 (2, 56000 B e, (i B 4R IkN] 16.08 22.62 33.18 41.12 56.55 74.77 107.21
Min. substrate thickness h,.  [mm] 120 130 140 140 180 230 270 B 500 B acc. to SS 560)
Min. spacing Sy [mm] 05%h 240 05%h 240 0.5*h =40 0.5%h 240 05%h 240 05*%h_ =40 05%h  >40 fLuk =575 (e.g. B 500 SP acc. to EC2) (kNI 1608 2262 3318 4112 2633 rart 10721
f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 16.08 22.62 33.18 41.12 56.55 74.77 107.21
Min. edge distance C [mm] 05*h _ >40 05*h >40 0.5*h >40 05*h_>40 0.5*h >40 0.5*h _>40 0.5*h__>40
i hom hom hom hom hom hom hom SHEAR LOAD V,
f_uk = 540 (e.g. 500 B acc. to BS 4449;
REBARS AS ANCHORS B'500 B acc, to S5 560) [kN] 13.57 21.21 30.54 41.56 54.29 84.82 132.54
A e Curing time* Working time f_uk = 575 (e.g. B 500 SP acc. to EC2) [kN] 14.45 22.58 32.52 44.26 57.81 90.32 141.13
f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 15.58 24.35 35.06 47.72 62.33 97.39 152.17

I T O T . T " N

DESIGN LOAD

5 E 1440 - TENSION LOAD N,,
5 0 840 - F_uk = 540 (e ;
—_uk= .g. 500 B acc. to BS 4449;
. ; 240 _ bR ) [kN] 8.94 12.57 18.43 22.85 31.42 41.54 59.56
- - p— i f_uk = 575 (.. B 500 SP acc. to EC2) [kN] 8.94 12.57 18.43 22.85 31.42 41.54 59.56
1s 15 % i f_uk = 620 (e.g. G-60 acc. to ASTM 615) IkN] 8.94 12.57 18.43 22.85 31.42 41.54 59.56
- - = i SHEAR LOAD V,,
- f_uk = 540 (e.g. 500 B acc. to BS 4449;
25 30 20 S ) [kN] 9.05 14.14 20.36 27.71 36.19 56.55 88.36
25 0 0 - f_uk = 575 (e.g. B 500 SP acc. to EC2) IkN] 9.63 15.05 21.68 29.50 38.54 60.21 94.08
*For wet concrete the curing time must be doubled f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 10.39 16.23 2337 31.81 41.55 64.93 101.45

RECOMMENDED LOAD

MECHANICAL PROPERTIES ~\~ TENSION LOAD N,
REBARS AS ANCHORS FB—;."(;O: é‘;gc(_et'g'sssogé%;c" DESARAED [kN] 6.38 8.98 13.16 16.32 22.44 29.67 42.54
_mmm f_uk =575 (e.g. B 500 SP acc. to EC2) [kN] 6.38 8.98 13.16 16.32 22.44 29.67 42.54
f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 6.38 8.98 13.16 16.32 22.44 29.67 42.54
f_uk = 540 (e.g. 500 B acc. to BS 4449; B 500 B acc. to SS 560) SHEAR LOADV,_
Nominal ultimate tensile strength - tension i [N/mm?] 540 540 540 540 540 540 540 £ uk = 540 (e.g. 500 B acc. to BS 4449; - a6 o ras 108 25 o to4 61
Nominal yield strength - tension e [N/mm?] 500 500 500 500 500 500 500 B 500 B acc. to SS 560) . . . . . : .
Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 2011 314.2 490.9 f_uk =575 (e.g. B 500 SP acc. to EC2) [kN] 6.88 10.8 15.5 21.1 27.4 43.0 67.2
Elastic section modulus W, [mm?] 50.3 98.2 169.6 269.4 402.1 785.4 1534 f_uk = 620 (e.g. G-60 acc. to ASTM 615) [kN] 7.42 1.6 16.7 22.7 29.7 46.4 72.5
f_uk = 575 (e.g. B 500 SP acc. to EC2)
Nominal ultimate tensile strength - tension f [N/mm?] 575 575 575 575 575 575 575
Nominal yield strength - tension i [N/mm?] 500 500 500 500 500 500 500
Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 201.1 314.2 490.9
Elastic section modulus w, [mm?3] 50.3 98.2 169.6 269.4 402.1 785.4 1534
f_uk = 620 (e.g. G-60 acc. to ASTM 615)
Nominal ultimate tensile strength - tension fFre [N/mm?] 620 620 620 620 620 620 620
Nominal yield strength - tension i [N/mm?] 420 420 420 420 420 420 420
Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 201.1 314.2 490.9
Elastic section modulus w, [mm?3] 50.3 98.2 169.6 269.4 402.1 785.4 1534
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RAWLPLUG® | BONDED ANCHORS WITH REBAR

HAMMER-IN

R'HAC' WITH REBAR

DESIGN PERFORMANCE DATA
REBARS AS ANCHORS

Size

Effective embedment depth h, [mm]

28

80.00

210
90.00

TENSION LOAD

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance Noyo [kN]
Partial safety factor Yms -
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
Characteristic resistance Ny [kN]
Partial safety factor Yus -
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
Characteristic resistance Nos [kN]
Partial safety factor Yus -

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (40°C/24°C)

Characteristic bond resistance Tae [N/mm?]

Sustained load factor we . -

COMBINED PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE, C20/25 (80°C/50°C)

Characteristic bond resistance Tae [N/mm?]

Sustained load factor o o

sus

COMBINED PULL-OUT AND CONCRETE CONE FAILURE

Installation safety factor v, -
Increasing factors for N, - C30/37 W -
Increasing factors for N, - C40/50 W -
Increasing factors for N, - - C50/60 W -
CONCRETE CONE FAILURE
Installation safety factor Y, -
Factor for non-cracked concrete k, -
Factor for non-cracked concrete Kieon -
Edge distance Gy [mm]
Spacing S [mm]

CONCRETE SPLITTING FAILURE

Installation safety factor v, -

27.14
1.40

28.90
1.40

31.16
1.40

8.00
0.60

7.00
0.60

1.20
1.04
1.07
1.09

1.20
10.10
11.00

1.50

3.00

1.20

SHEAR LOAD

42.41
1.40

45.16
1.40

48.69
1.40

8.00
0.60

7.00
0.60

1.20
1.04
1.07
1.09

1.20
10.10
11.00

1.50

3.00

1.20

STEEL FAILURE; F_UK = 540 (E.G. 500 B ACC. TO BS 4449; B 500 B ACC. TO SS 560)

Characteristic resistance without lever arm Vs [kN]
Ductility factor k, -
Characteristic resistance with lever arm Mg [Nm]
Partial safety factor Vs -
STEEL FAILURE; F_UK = 575 (E.G. B 500 SP ACC. TO EC2)
Characteristic resistance without lever arm Vaes [kN]
Ductility Factor k, -
Characteristic resistance with lever arm Mg [Nm]
Partial safety factor Vs -
STEEL FAILURE; F_UK = 620 (E.G. G-60 ACC. TO ASTM 615)
Characteristic resistance without lever arm /. [kN]
Ductility factor k, -
Characteristic resistance with lever arm Mg [Nm]
Partial safety factor Vs -
CONCRETE PRY-OUT FAILURE
Factor k =
Installation safety factor Y, -
CONCRETE EDGE FAILURE
Anchor diameter d.. [mm]
Effective length of anchor 2 [mm]
Installation safety factor Y, -

Combined pull-out and concrete cone Ffailure:

(acc. TR 029, p.5.2.2.3. acc. to formula (5.2a) - N°, = n*d*h *t,,
acc. EN 1992-4, p.7.2.1.6. acc. to formula (7.14) - N°, = g, *n*d*h *t, where g =y° +1-q <1(7.143,b)).

Concrete cone failure:
(acc. TR 029, p.5.2.2.4. acc. to formula (5.3a) - N°,, =k, *F,

Rk,c k,cube

13.57
0.80
32.57
1.50

14.45
0.80
34.68
1.50

15.58
0.80
37.40
1.50

2.00
1.00

8.00
80.00
1.00

O,S*hef 1.5

Acc. EN 1992-4,p.7.2.1.4. acc. to formula (7.2) - NS, =k . *F, %**h %)

21.21
0.80
63.62
1.50

22.59
0.80
67.74
1.50

24.35
0.80
73.04
1.50

2.00
1.00

10.00
90.00
1.00

212
110.00

61.07
1.40

65.03
1.40

70.12
1.40

8.00
0.60

7.00
0.60

1.20
1.04
1.07
1.09

1.20
10.10
11.00

1.50

3.00

1.20

30.54
0.80
109.93
1.50

32.52
0.80
117.06
1.50

35.06
0.80
126.22
1.50

2.00
1.00

12.00
110.00
1.00

214
110.00

83.13
1.40

88.51
1.40

95.44
1.40

8.50
0.60

7.00
0.60

1.20
1.04
1.07
1.09

1.20
10.10
11.00

1.50

3.00

41.56
0.80
174.57
1.50

44.26
0.80
185.88
1.50

47.72
0.80
200.43
1.50

2.00
1.00

14.00
110.00
1.00

216
125.00

108.57
1.40

115.61
1.40

124.66
1.40

9.00
0.60

7.50
0.60

1.20
1.04
1.07
1.09

1.20
10.10
11.00
1.50
3.00

54.29
0.80
260.58
1.50

57.81
0.80
277.47
1.50

62.33
0.80
299.18
1.50

2.00
1.00

16.00
125.00
1.00

220
170.00

169.65
1.40

180.64
1.40

194.78
1.40

7.00
0.60

6.00
0.60

1.20
1.00
1.00
1.00

1.20
10.10
11.00

1.50

3.00

84.82
0.80
508.94
1.50

90.32
0.80
541.92
1.50

97.39
0.80
584.34
1.50

2.00
1.00

20.00
170.00
1.00

225
210.00

265.07
1.40

282.25
1.40

304.34
1.40

6.50
0.60

5.50
0.60

1.20
1.00
1.07
1.09

1.20
10.10
11.00

1.50

3.00

1.20

132.54
0.80
994.02
1.50

141.13
0.80
1058.45
1.50

152.17
0.80
1141.28
1.50

2.00
1.00

25.00
210.00
1.00

I°PRAWLPLUG® | BONDED ANCHORS WITH REBAR
R KEX I WITH POST-INSTALLED
- - REBAR

Premium pure epoxy resin approved for use with post-installed rebar connections

PRAWLPLUC

ETA-13/0585

FEATURES AND BENEFITS ~

= Diamond and hammer drilling

= The strongest resin in the epoxy resin class

= Approved for use with post-installed rebars concrete (EAD
330087-00-0601)

= Suitable for use in dry and wet substrates including flooded
holes

= High depth of anchoring up to 2,5 m for rebar applications

= Very high chemical resistance - suitable for applications exposed
to influence of various agents (industrial or marine environment)

= Minimal shrinkage provides option of use in diamond-drilled
holes and oversized holes

= Extended working time ensures easy installation of metal
components (up to 30 min. in 20°C)

= For use in positive temperatures

INSTALLATION GUIDE ~~

DRILLING AND
CLEANING

APPLICATIONS ~

= Post-installed rebar connections

= Rebar

= Rebar missed-outs

= Extending existing buildings
and structures.

= Renovation and modrnization of
bridges, buildings.

= Safety barriers

= Barriers

= Platforms

DOZING

ANCHORING

BASE MATERIALS ~

Approved for use in:

= Concrete
C12/15-C50/60




RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KEX-I

INSTALLATION GUIDE ~

A WN =

to 70% of its depth.

(<)}

WITH POST-INSTALLED
REBAR

sets and leave it undisturbed until the curing time elapses.

PRODUCT INFORMATION

Product Code
R-KEX-11-385

R-KEX-11-600

INSTALLATION DATA
POST INSTALLED REBARS

Y

R-KEXII

. < |v max (=lbd) .t
T - lbmin, o
B o
o e, B -
CITCTCTCILTCTCTCTCTCTCTCTCT
49 Y “ B s
4 B
1) B lo .
< B s T
NI *’
. B
a < L, e a

Rebar diameter

Hole diameter in substrate
Brush diameter

Min. anchorage length

Min. lap length (overlap splice)

Max. anchorage length

ds

L

v, max.

Minimum working and curing time

Resin temperature Concrete temperature Working time
I T O T O

150
120

5
10
20
25

*For wet concrete the curing time must be doubled

[mm]
[mm]
[mm]
[mm]
[mm]

[mm]

. Drill hole to the required diameter and depth for rebar size being used.

. Clean the hole with brush and hand pump at least four times each. It is very important and necessary before installation.
. Insert cartridge into gun and attach nozzle.
. Dispense to waste until even colour is obtained.
. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled

Description / Resin Type

Epoxy Resin

Volume

385
600

.Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole before it
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R-KEX-I

MECHANICAL PROPERTIES ~\~
POST INSTALLED REBARS

R e e e e e

f_yk =410 (e.g. 34GS acc. to EC2)

WITH POST-INSTALLED
REBAR

Nominalyield strength - tension  F,

W [N/mm?] 410 410 410 410 410 410 410 410 410 410 410 410 410 410 410 410

Cross sectional area - tension A 113.1 132.7 153.9 201.1 254.5 314.2 380.1 490.9 615.8 706.9 804.2 907.9 10179 12566

f_yk = 420 (e.g. G-60 acc. to ASTM 615)
[N/mm?] 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420

[mm?] 503 785

[mm?] 503 785

Nominal yield strength - tension

Cross sectional area - tension A, 113.1 132.7 153.9 201.1 254.5 314.2 380.1 490.9 615.8 706.9 804.2 907.9 10179 1256.6
F_yk = 460 (e.g. 460 B acc. to BS 4449)
[N/mm?] 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460

[mm? 503 785

Nominal yield strength - tension Fyk

Cross sectional area - tension A 113.1 132.7 153.9 201.1 254.5 314.2 380.1 490.9 615.8 706.9 804.2 907.9 10179 1256.6

s
f_yk = 500 (e.g. B 500 SP acc. to EC2; 500 B acc. to BS 4449; B 500 B acc. to SS 560)
[N/mm?] 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500

[mm?] 503 785

Nominal yield strength - tension Fyk

Cross sectional area - tension A 113.1 132.7 153.9 201.1 254.5 314.2 380.1 490.9 615.8 706.9 804.2 907.9 10179 1256.6

s

f_yk = 600 (e.g. B 600 B acc. to SS 560)

Nominalyield strength - tension ~ F,

'«  [N/mm?7 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600

Cross sectional area - tension A [mm?] 503 785 113.1 132.7 153.9 201.1 254.5 314.2 380.1 490.9 6158 706.9 804.2 907.9 10179 12566

BASIC PERFORMANCE DATA

ESIGN RESISTANCE [kN l,, [mm]- CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSIO

HHHHHHHHH - HHH

Loads | Anchorage

FEd.yield lbd.yield

[kN] [mm]
8 a2=0,7 83 12,4 16,5 17,9 17,9 217,0
8 a2=1,0 58 8,7 11,6 14,5 17,3 17,9 17,9 310,0
10 a2=0,7 15,5 20,6 25,8 28,0 28,0 2713
10 a2=1,0 10,8 14,5 18,1 21,7 28,0 28,0 387,5
12 a2=0,7 18,6 24,8 31,0 37,2 40,3 40,3 3255
12 a2=1,0 13,0 17,3 21,7 260 347 40,3 40,3 465,0
13 a2=0,7 26,8 33,5 40,3 473 473 352,6
13 a2=1,0 18,8 235 28,2 376 470 473 473 503,8
14 a2=0,7 28,9 36,1 43,4 54,9 54,9 379,8
14 a2=1,0 20,2 253 30,3 40,5 50,6 54,9 54,9 542,5
16 a2=0,7 330 413 49,5 66,1 7,7 7,7 434,0
16 a2=1,0 23,1 289 347 462 57,8 69,4 7,7 7,7 620,0
18 a2=0,7 46,5 55,7 743 90,7 90,7 488,3
18 a2=1,0 32,5 390 520 650 780 90,7 90,7 697,5
20 a2=0,7 516  619- 826 1032 1120 12,0 542,5
20 a2=1,0 36,1 43,4 57,8 72,3 86,7 1012  112,0 112,0 775,0
22 a2=0,7 68,1 90,8 113,5 1355 135,5 596,8
22 a2=1,0 47,7 636 79,5 954 11,3 1272 1355 135,5 852,6
25 a2=0,7 774 1032 1290 1548 1750 175,0 678,2
25 a2=1,0 54,2 72,3 903 1084 1264 1445 1626 1750 175,0 968,8
28 a2=0,7 1156 1445 1734 2023 2195 219,5 759,5
28 a2=1,0 809 1012 1214 1416 1619 1821 2023 219,5 219,5 1085,1
30 a2=0,7 1239 1548 1858 2168 247,7 2520 252,0 813,8
30 a2=1,0 86,7 1084 130,1 151,7 1734 1951 2168 2520 252,0 1162,6
32 a2=0,7 1321 1652 1982 2312 2643 2867 286,7 868,1
32 a2=1,0 925 1156 1387 1619 1850 2081 2312 2867 286,7 1240,1
34 a2=0,7 - 1404 1755 2106 2457 2808 3159 3237 3237 922,3
34 a2=1,0 - 983 1228 1474 1720 1965 221,01 2457 307,1 3237 3237 13176
36 a2=0,7 - 1858 2230 2601 260,1 297,3 3344 3629 362,9 976,6
36 a2=1,0 - 1301 1561 1821 2081 234,1 2601 3252 362,9 362,9 1395,1
40 a2=0,7 - 179,5 2154 2513 2872 3231 3590 4480 448,0 12478
40 a2=1,0 - 1257 1508 1759 2011 2262 2513 3142 377,0 4480 448,0 17826
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RAWLPLUG® | BONDED ANCHORS WITH REBAR I2RAWLPLUG® | BONDED ANCHORS WITH REBAR
R KEX I WITH POST-INSTALLED R KEX I WITH POST-INSTALLED
- - REBAR - - REBAR

BASIC PERFORMANCE DATA (cont.) BASIC PERFORMANCE DATA (cont.)

DESIGN RESISTANCE [kN] for L, [nm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 410 [N/mm2] DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - Fyk= 420 [N/mm?]

Loads
c,/@ 150 700 800 FEd,yield lbd,yield
[kN] [mm]

Loads | Anchorage
c 700 | 800 1250 Feoyia | ooy
[kN] [mm]

8 a2=0,7 154 17,9 17,9 116,1 8 a2=0,7 15,4 18,4 - 18,4 18,9 2223
8 a2=1,0 108 162 17,9 17,9 165,8 8 a2=1,0 108 162 18,4 - - - - - - - - - - - - 18,4 169,9 317,6
10 a2=0,7 193 280 28,0 145,1 10 a2=0,7 193 287 - - - - - - - - - - - - - 28,7 148,6 277,9
10 a2=1,0 13,5 203 270 280 28,0 207,3 10 a2=1,0 135 203 27,0 287 - - - - - - - - - - - 28,7 212,3 397,0
12 a2=0,7 347 403 40,3 174,1 12 a2=0,7 - 347 413 - - - - - - - - - - - - 413 178,4 3335
12 a2=1,0 243 324 403 40,3 248,7 12 a2=1,0 - 243 324 405 413 - - - - - - - - - - 41,3 254,8 476,4
13 a2=0,7 376 473 473 188,6 13 a2=0,7 - 376 485 - - - - - - - - - - - - 48,5 193,2 361,2
13 a2=1,0 263 351 439 473 473 269,5 13 a2=1,0 - 263 351 439 485 - - - - - - - - - - 48,5 276,0 516,1
14 a2=0,7 405 540 549 54,9 203,1 14 a2=0,7 - 40,5 540 562 - - - - - - - - - - - 56,2 208,1 389,0
14 a2=1,0 284 378 473 54,9 54,9 290,2 14 a2=1,0 - 284 378 473 562 - - - - - - - - - - 56,2 297,3 555,8
16 a2=0,7 57,4 71,7 7,7 249,6 16 a2=0,7 - - 574 718 734 - - - - - - - - - - 73,4 255,7 4446
16 a2=1,0 402 503 603 717 7,7 356,5 16 a2=1,0 - - 402 503 603 734 - - - - - - - - - 73,4 365,2 635,2
18 a2=0,7 646 808 907 90,7 280,8 18 a2=0,7 - - 646 808 929 - - - - - - - - - - 92,9 287,6 500,2
18 a2=1,0 452 565 679 905 90,7 90,7 401,1 18 a2=1,0 - - 452 565 679 905 929 - - - - - - - - 92,9 4109 714,6
20 a2=0,7 66,4 830 996 1120 112,0 3373 20 a2=0,7 - - 664 830 996 1148 - - - - - - - - - 1148 3455 555,8
20 a2=1,0 46,5 581 69,7 930 1120 112,0 481,8 20 a2=1,0 - - 465 581 69,7 930 1148 - - - - - - - - 1148 4935 794,0
22 a2=0,7 91,3 1096 1355 135,5 371,0 22 a2=0,7 - - - 91,3 1096 1388 - - - - - - - - - 1388 380,0 611,3
22 a2=1,0 639 767 1023 1279 1355 135,5 530,0 22 a2=1,0 - - - 639 767 1023 1279 1388 - - - - - - - 1388 5429 8733
25 a2=0,7 954 1144 1526 1750 175,0 458,8 25 a2=0,7 - - - 954 1144 1526 1793 - - - - - - - - 1793 4699 694,7
25 a2=1,0 668 801 1068 1335 1602 1750 175,0 655,4 25 a2=1,0 - - - 668 80,1 1068 1335 1602 1793 - - - - - - 1793 6714 992,4
28 a2=0,7 1282 1709 2136 2195 219,5 513,8 28 a2=0,7 - - - - 1282 1709 2136 2249 - - - - - - - 2249 5263 7781
28 a2=1,0 89,7 1196 1495 1794 2094 2195 219,5 734,0 28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2249 - - - - - 2249 7519 11115
30 a2=0,7 1212 161,6 2020 2424 2520 252,0 6239 30 a2=0,7 - - - - 1212 1616 2020 2424 2582 - - - - - - 2582 6391 8336
30 a2=1,0 848 1131 1414 1696 1979 2262 2520 252,0 891,3 30 a2=1,0 - - - - 848 1131 1414 1696 1979 2262 2545 2582 - - - 2582  913,0 1190,9
32 a2=0,7 1551 1939 2327 271,4 2867 286,7 739,5 32 a2=0,7 - - - - - 1551 193,9 232,77 2714 2937 - - - - - 293,7 757,5 889,2
32 a2=1,0 1086 1357 1629 1900 217,01 2443 2714 2867 286,7 10564 32 a2=1,0 - - - - - 1086 1357 1629 1900 217,10 2443 2714 2937 - - 2937 10821 12703
34 a2=0,7 1648 2060 2472 2884 3237 3237 785,7 34 a2=0,7 - - - - - 1648 2060 2472 2884 3296 3316 - - - - 331,6 8048 944,8
34 a2=1,0 1154 1442 1730 201,9 2037 2596 2884 3237 3237 11224 34 a2=1,0 - - - - - 1154 1442 1730 201,9 2307 2596 2884 3316 - - 3316 11498 1349,7
36 a2=0,7 1858 2230 2601 2973 3344 3629 362,9 976,6 36 a2=0,7 - - - - - - 1858 2230 260,1 2973 3344 3716 3717 - - 371,7 10004 1000,4
36 a2=1,0 130,1 156, 1821 2081 2341 260,1 3252 3629 362,9 1395,1 36 a2=1,0 - - - - - - 130,1 1561 1821 2081 2341 260,1 3252 3717 - 371,7 14291 1429,1
40 a2=0,7 179,5 2154 2513 2872 3231 3590 4480 448,0 12478 40 a2=0,7 - - - - - - - 2154 251,3 2872 3231 3590 4488 4589 - 4589 12783 12783
40 a2=1,0 1257 1508 1759 2011 2262 2513 3142 377,0 4480 448,0 17826 40 a2=1,0 - - - - - - - 1508 1759 2011 2262 251,3 3142 3770 4589 4589 18261 1826,1

DESIGN RESISTANCE [kN] for I, [mm] - CONCRETE €50/60, NOMINAL YIELD STRENGTH FOR TENSION - f, = 410 [N/mm?2]

Loads | Anchorage
700 800 1250 FEd.yield lbd,yield
[kN] [mm]
83 - - - - - - N - : :

DESIGN RESISTANCE [kN] for [, [mm] - CONCRETE €20/25, NOMINAL YIELD STRENGTH FOR TENSION - f, = 460 [N/mm?]

Size Loads | Anchorage
ds cdlg 1 50 700 800 FEﬂuield lbd,yield
[kN] [mm]

8 a2=0,7 12,4 16,5 18,4 - 18,4 2223 8 a2=0,7 - 12,4 16,5 20,1 - 20,1 243,5
8 a2=1,0 58 87 11,6 14,5 173 18,4 - - - - - - - - - 18,4 317,6 8 a2=1,0 - 87 11,6 14,5 17,3 20,1 - - - - - - - - - - 20,1 347,8
10 a2=0,7 - 15,5 20,6 258 28,7 - - - - - - - - - - 28,7 277,9 10 a2=0,7 - 15,5 206 258 31,0 314 - - - - - - - - - - 31,4 304,3
10 a2=1,0 - 10,8 14,5 18,1 21,7 287 - - - - - - - - - 28,7 397,0 10 a2=1,0 - 10,8 14,5 18,1 21,7 28,9 31,4 - - - - - - - - - 31,4 4348
12 a2=0,7 - 18,6 24,8 31,0 37,2 41,3 - - - - - - - - - 41,3 3335 12 a2=0,7 - - 24,8 31,0 372 452 - - - - - - - - - - 452 365,2
12 a2=1,0 - 13,0 17,3 21,7 260 347 41,3 - - - - - - - - 41,3 476,4 12 a2=1,0 - - 17,3 21,7 26,0 347 434 452 - - - - - - - - 452 521,7
13 a2=0,7 - - 26,8 33,5 40,3 48,5 - - - - - - - - - 48,5 361,2 13 a2=0,7 - - 26,8 335 40,3 53,1 - - - - - - - - - - 53,1 3957
13 a2=1,0 - - 18,8 23,5 28,2 37,6 470 485 - - - - - - - 48,5 516,1 13 a2=1,0 - - 188 235 28,2 376 470 531 - - - - - - - - 53,1 565,2
14 a2=0,7 - - 28,9 36,1 43,4 56,2 - - - - - - - - - 56,2 389,0 14 a2=0,7 - - 28,9 36,1 43,4 57,8 61,6 - - - - - - - - - 61,6 426,1
14 a2=1,0 - - 20,2 253 30,3 40,5 50,6 56,2 - - - - - - - 56,2 555,8 14 a2=1,0 - - 20,2 253 303 40,5 506 60,7 61,6 - - - - - - - 61,6 608,7
16 a2=0,7 - - 330 413 49,5 66,1 73,4 - - - - - - - - 73,4 444,6 16 a2=0,7 - - - 41,3 49,5 66,1 80,4 - - - - - - - - - 80,4 487,0
16 a2=1,0 - - 23,1 289 347 462 57,8 69,4 73,4 - - - - - - 73,4 635,2 16 a2=1,0 - - - 28,9 347 46,2 578 694 804 - - - - - - - 80,4 695,7
18 a2=0,7 - - - 46,5 55,7 74,3 92,9 92,9 - - - - - - - 92,9 500,2 18 a2=0,7 - - - 46,5 55,7 74,3 92,9 1018 - - - - - - - - 101,8 547,8
18 a2=1,0 - - - 32,5 39,0 520 650 780 910 929 - - - - - 92,9 714,6 18 a2=1,0 - - - 32,5 39,0 52,0 650 780 910 1018 - - - - - - 101,8 782,6
20 a2=0,7 - - - 51,6 61,9 826 1032 1148 - - - - - - - 114,8 555,8 20 a2=0,7 - - - - 61,9 82,6 1032 1239 1257 - - - - - - - 125,7 608,7
20 a2=1,0 - - - 36,1 434 57,8 72,3 867 1012 1148 - - - - - 114,8 794,0 20 a2=1,0 - - - - 43,4 578 723 867 1012 1156 1257 - - - - - 125,7 869,6
22 a2=0,7 - - - - 68,1 90,8 1135 1363 1388 - - - - - - 138,8 611,3 22 a2=0,7 - - - - 68,1 90,8 1135 1363 1521 - - - - - - - 152,1 669,6
22 a2=1,0 - - - - 47,7 636 795 954 11,3 1272 1388 - - - - 138,8 8733 22 a2=1,0 - - - - 47,7 636 795 954 1113 1272 1431 1521 - - - - 152,1 956,5
25 a2=0,7 - - - - 774 1032 1290 1548 1793 - - - - - - 179,3 694,7 25 a2=0,7 - - - - - 1032 1290 1548 1806 1964 - - - - - - 196,4 760,9
25 a2=1,0 - - - - 54,2 72,3 903 1084 1264 1445 1626 1793 - - - 179,3 992,4 25 a2=1,0 - - - - - 72,3 903 1084 1264 1445 1626 1806 - - - - 196,4 1087,0
28 a2=0,7 - - - - - 1156 1445 1734 2023 2249 - - - - - 2249 778,1 28 a2=0,7 - - - - - 1156 1445 1734 2023 2312 2463 - - - - - 246,3 852,2
28 a2=1,0 - - - - - 809 1012 1214 1416 1619 1821 2023 2249 - - 2249 1111,5 28 a2=1,0 - - - - - 80,9 1012 1214 1416 161,9 1821 2023 2463 - - - 246,3 12174
30 a2=0,7 - - - - - 1239 1548 1858 2168 247,7 258,22 - - - - 258,2 833,6 30 a2=0,7 - - - - - 1239 1548 1858 2168 2477 2787 2827 - - - - 282,7 913,0
30 a2=1,0 - - - - - 86,7 1084 1301 1517 1734 1951 2168 2582 - - 258,2 1190,9 30 a2=1,0 - - - - - 867 1084 1301 1517 1734 1951 2168 2710 2827 - - 282,7 1304,3
32 a2=0,7 - - - - - 132,1 1652 1982 2312 2643 2937 - - - - 293,7 889,2 32 a2=0,7 - - - - - - 1652 1982 2312 2643 2973 3217 - - - - 321,7 9739
32 a2=1,0 - - - - - 92,5 1156 1387 1619 1850 2081 2312 2890 2937 - 293,7 12703 32 a2=1,0 - - - - - - 1156 1387 161,9 1850 2081 2312 2890 3217 - - 321,7 13913
34 a2=0,7 - - - - - - 1755 2106 2457 2808 3159 3316 - - - 331,6 9448 34 a2=0,7 - - - - - - 1755 2106 2457 2808 3159 3510 3632 - - - 363,2 10348
34 a2=1,0 - - - - - - 1228  147,4 1720 1965 221,1 2457 307,1 3316 - 3316 1349,7 34 a2=1,0 - - - - - - 122,8 1474 1720 1965 2211 2457 307,1 363,22 - - 363,2 14783
36 a2=0,7 - - - - - - 1858 2230 2601 2973 3344 3716 3717 - - 371,7 1000,4 36 a2=0,7 - - - - - - 1858 223,0 2601 2973 3344 3716 407,2 - - - 407,2 1095,7
36 a2=1,0 - - - - - - 130,1 1561 1821 2081 2341 260,1 3252 3717 - 371,7 1429,1 36 a2=1,0 - - - - - - 1301 1561 1821 2081 2341 2601 3252 3902 4072 - 407,2 1565,2
40 a2=0,7 - - - - - - - 2154 2513 2872 3231 3590 4488 4589 - 4589 12783 40 a2=0,7 - - - - - - - 2154 2513 2872 3231 3590 4488 5026 - - 502,6 1400,0
40 a2=1,0 - - - - - - - 150,8 1759 201,01 2262 251,3 3142 3770 4589 458,9 1826,1 40 a2=1,0 - - - - - - - 150,8 1759 2011 2262 251,3 3142 3770 502,6 - 502,6 2000,0



RAWLPLUG® | BONDED ANCHORS WITH REBAR I2RAWLPLUG® | BONDED ANCHORS WITH REBAR
R KEX I WITH POST-INSTALLED R KEX I WITH POST-INSTALLED
- - REBAR - - REBAR

BASIC PERFORMANCE DATA (cont.) BASIC PERFORMANCE DATA (cont.)

DESIGN RESISTANCE [kN] for |, [nm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 460 [N/mm?]

Loads | Anchorage
c 700 | 800 1250 Feoyia | ooy
[kN] [mm]

DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - Fyk 500 [N/mm?]

c,/@ 150 700 | 800 R B
[kN] [mm]

8 a2=0,7 154 20,1 - 20,1 130,2 8 a2=0,7 - 12,4 16,5 20,6 21,9 - 21,9 264,7
8 a2=1,0 10,8 16,2 20,1 - - - - - - - - - - - - - 20,1 186,0 8 a2=1,0 - 8,7 11,6 14,5 17,3 21,9 - - - - - - - - - - 21,9 378,1
10 a2=0,7 19,3 28,9 31,4 - - - - - - - - - - - - - 31,4 162,8 10 a2=0,7 - 15,5 206 258 31,0 34,1 - - - - - - - - - - 34,1 330,8
10 a2=1,0 13,5 20,3 27,0 31,4 - - - - - - - - - - - - 31,4 2326 10 a2=1,0 - 10,8 14,5 18,1 21,7 289 341 - - - - - - - - - 341 472,6
12 a2=0,7 - 34,7 452 - - - - - - - - - - - - - 452 195,3 12 a2=0,7 - - 24,8 31,0 372 492 - - - - - - - - - - 49,2 397,0
12 a2=1,0 - 243 32,4 405 452 - - - - - - - - - - - 452 279,1 12 a2=1,0 - - 17,3 21,7 26,0 347 434 492 - - - - - - - - 49,2 567,1
13 a2=0,7 - 37,6 50,2 53,1 - - - - - - - - - - - - 53,1 211,6 13 a2=0,7 - - 26,8 335 40,3 53,7 57,7 - - - - - - - - - 57,7 430,1
13 a2=1,0 - 26,3 35,1 43,9 527 531 - - - - - - - - - - 53,1 3023 13 a2=1,0 - - 188 235 28,2 376 470 564 57,7 - - - - - - - 57,7 614,4
14 a2=0,7 - 40,5 54,0 61,6 - - - - - - - - - - - - 61,6 2279 14 a2=0,7 - - 28,9 36,1 434 57,8 66,9 - - - - - - - - - 66,9 463,1
14 a2=1,0 - 284 37,8 473 567 61,6 - - - - - - - - - - 61,6 3256 14 a2=1,0 - - 20,2 253 303 405 506 607 66,9 - - - - - - - 66,9 661,6
16 a2=0,7 - - 57,4 718 804 - - - - - - - - - - - 80,4 280,0 16 a2=0,7 - - - 41,3 49,5 66,1 826 87,4 - - - - - - - - 87,4 529,3
16 a2=1,0 - - 40,2 50,3 60,3 80,4 80,4 - - - - - - - - - 80,4 400,0 16 a2=1,0 - - - 28,9 347 46,2 578 694 809 87,4 - - - - - - 87,4 756,1
18 a2=0,7 - - 64,6 808 969 1018 - - - - - - - - - - 101,8 315,0 18 a2=0,7 - - - - 55,7 74,3 929 1106 - - - - - - - - 110,6 595,5
18 a2=1,0 - - 452 56,5 67,9 905 1018 - - - - - - - - - 101,8 450,0 18 a2=1,0 - - - - 39,0 52,0 650 780 910 1040 1106 - - - - - 110,6 850,7
20 a2=0,7 - - 66,4 830 996 1257 - - - - - - - - - - 125,7 378,4 20 a2=0,7 - - - - 61,9 82,6 1032 1239 1366 - - - - - - - 136,6 661,6
20 a2=1,0 - - 46,5 58,1 69,7 930 1162 1257 - - - - - - - - 125,7 540,5 20 a2=1,0 - - - - 43,4 578 723 867 1012 1156 1301 1366 - - - - 136,6 945,2
22 a2=0,7 - - - 91,3 1096 1461 1521 - - - - - - - - - 152,1 416,2 22 a2=0,7 - - - - - 90,8 1135 1363 1590 1653 - - - - - - 165,3 7278
22 a2=1,0 - - - 63,9 76,7 1023 1279 1521 - - - - - - - - 152,1 594,6 22 a2=1,0 - - - - - 636 79,5 954 1113 1272 1431  159,0 - - - - 165,3 1039,7
25 a2=0,7 - - - 954 1144 1526 190,7  196,4 - - - - - - - - 196,4 514,7 25 a2=0,7 - - - - - 1032 1290 1548 180,66 2064 2134 - - - - - 2134 827,0
25 a2=1,0 - - - 668 801 1068 1335 1602 1869 1964 - - - - - - 196,4 7353 25 a2=1,0 - - - - - 72,3 90,3 1084 1264 1445 1626 180,6 - - - - 2134 1181,5
28 a2=0,7 - - - - 1282 1709 2136 2463 - - - - - - - - 246,3 576,5 28 a2=0,7 - - - - - 1156 1445 1734 2023 2312 2601 267,7 - - - - 267,7 926,3
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393 2463 - - - - - 246,3 8235 28 a2=1,0 - - - - - 809 1012 1214 1416 1619 1821 2023 2529 - - - 267,7 13233
30 a2=0,7 - - - - 1212 161,6 2020 2424 2827 - - - - - - - 282,7 700,0 30 a2=0,7 - - - - - - 1548 1858 2168 2477 2787 3073 - - - - 307,3 992,4
30 a2=1,0 - - - - 848 1131 1414 1696 1979 2262 2545 2827 - - - - 282,7 1000,0 30 a2=1,0 - - - - - - 1084 1301 1517 1734 1951 2168 271,0 3073 - - 307,3 1417,8
32 a2=0,7 - - - - - 1551 1939 2327 2714 3102 3217 - - - - - 321,7 829,6 32 a2=0,7 - - - - - - 1652 1982 2312 2643 2973 3303 3497 - - - 349,7 1058,6
32 a2=1,0 - - - - - 1086 1357 1629 1900 217,01 2443 2714 3217 - - - 321,7 11852 32 a2=1,0 - - - - - - 1156 1387 1619 1850 2081 2312 2890 3468 3497 - 349,7 15123
34 a2=0,7 - - - - - 1648 2060 2472 2884 3296 3632 - - - - - 363,2 881,5 34 a2=0,7 - - - - - - 1755 2106 2457 2808 3159 351,0 3947 - - - 394,7 1124,8
34 a2=1,0 - - - - - 1154 1442 1730 2019 230,77 2596 2884 3605 3632 - - 363,2 12593 34 a2=1,0 - - - - - - 1228 1474 1720 1965 2211 2457 3071 3685 3947 - 394,7 1606,8
36 a2=0,7 - - - - - - 1858 2230 2601 2973 3344 3716 4072 - - - 407,2 1095,7 36 a2=0,7 - - - - - - - 2230 260,1 2973 3344 3716 4426 - - - 442,6 1190,9
36 a2=1,0 - - - - - - 1301 1561 1821 2081 234,1 2601 3252 3902 4072 - 407,2 1565,2 36 a2=1,0 - - - - - - - 156,1 1821 2081 2341 260,1 3252 3902 442,6 - 442,6 1701,3
40 a2=0,7 - - - - - - - 2154  251,3 2872 3231 3590 4488 5026 - - 502,6 1400,0 40 a2=0,7 - - - - - - - 2154 2513 2872 3231 3590 4488 5386 5463 - 546,3 1521,7
40 a2=1,0 150,8 1759 2011 2262 2513 3142 3770 5026 - 502,6 2000,0 40 a2=1,0 - - - - - - - 1508 1759 2011 2262 251,3 3142 3770 502,7 - 546,3 21739

DESIGN RESISTANCE [kN] for |,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - f,,= 500 [N/mm?]

Size
ds cdlg 1 50 700 800 FEﬂMeld bdyield
[kN] [mm]

DESIGN RESISTANCE [kN] for I, [mm] - CONCRETE €20/25, NOMINAL YIELD STRENGTH FOR TENSION - f, = 500 [N/mm?2]

Loads | Anchorage
< 700 800 1 250 FEd.yield lbd,yield
[kN] [mm]

8 a2=0,7 . 124 165 206 219 - 21,9 264,7 8 @=07 154 21,9 . 21,9 141,6
8 a2=1,0 - 87 11,6 145 173 219 - - - - - - - - - - 21,9 378,1 8 =10 108 162 21,6 21,9 - - - - - - - - - - - - 21,9 202,2
10  a2=07 - 155 206 258 310 341 - - - - - - - - - - 34,1 3308 10 a2=07 193 289 341 - - - - - - - - - - - - - 34,1 176,9
10 a2=1,0 > 108 145 181 21,7 289 341 o 5 > o o o > o o 34,1 472,6 10  a2=10 135 203 270 338 34, - - - - - - - - - - - 34,1 252,8
12 a2=07 . . 248 310 372 492 - - . . . - - . . - 49,2 397,0 12 a2=07 - 347 463 492 - - - - - - - - - - - - 49,2 212,3
12 a2=1,0 - - 173 217 260 347 434 492 - - - - - - - - 49,2 567,1 12 a2=10 - 243 324 405 486 492 - - - - - - - - - - 492 3033
13 a2=07 - - 268 335 403 537 57,7 - - - - - - - - - 57,7 430,1 13 a2=07 - 376 502 57,7 - - - - - - - - - - - - 57,7 230,0
13 a2=1,0 - - 188 235 282 376 470 564 57,7 - - - - - - - 57,7 614,4 13 a2=1,0 - 263 351 439 527 57,7 - - - - - - - - - - 57,7 328,6
14 a2=07 . . 289 361 434 578 669 - . . . - - . . . 66,9 463,1 14 a2=07 - 405 540 669 - - - - - - - - - - - - 66,9 247,7
14 a2=10 . - 202 253 303 405 506 607 669 - - - - . - - 66,9 661,6 14 a2=10 - 284 378 473 567 669 . - - - - - - - - . 66,9 353,9
16 a2=07 - - - 4913 495 661 82,6 874 - - - - - - - - 87,4 5293 16 a2=07 - - 574 718 862 874 - - - - - - - - - - 87,4 304,3
16 a2=1,0 - - - 289 347 462 578 694 809 87,4 - - - - - - 87,4 756,1 16 a2=1,0 - - 402 503 603 804 87,4 - - - - - - - - - 87,4 4348
18 a2=07 - - - - 557 743 929 1106 - - - - - - - - 110,6 595,5 18 a2=07 - - 646 808 969 1106 - - - - - - - - - - 110,6 342,4
18 a2=1,0 5 o o o 390 520 650 780 910 1040 1106 o o 5 o o 110,6 850,7 18 a2=10 o o 452 565 679 905 1106 o o o 5 > o o o o 110,6 489,1
20 a2=07 . . - - 61,9 826 1032 1239 1366 . - - - . . - 136,6 661,6 20 a2=07 - - 664 830 996 1328 1366 . - - . . - - - . 136,6 4113
20 a2=1,0 - - - - 434 578 723 867 1012 1156 1301 1366 - - - - 136,6 945,2 20 a2=1,0 - - 465 581 697 930 1162 1366 - - - - - - - - 136,6 587,5
22 a2=07 - - - - - 90,8 1135 1363 1590 1653 - - - - - - 165,3 7278 22 a2=07 - - - 91,3 1096 1461 1653 - - - - - - - - - 1653 452,4
22 a2=1,0 - - - - - 636 795 954 1113 1272 1431 1590 - - - - 165,3 10397 22 a2=1,0 - - - 639 767 1023 1279 1534 1653 - - - - - - - 1653 646,3
25  a2=07 . . . . . 1032 1290 1548 180,66 2064 2134 - - . . . 2134 827,0 25  a2=07 - - . 954 1144 1526 1907 2134 . - . . - - - . 213,4 559,5
25  a2=1,0 - - - - . 723 903 1084 1264 1445 1626 180,6 - - - - 213,4 1181,5 25 a2=1,0 - - - 668 80,1 1068 1335 1602 1869 2134 - - - - - - 213,4 799,2
28 a2=07 - - - - - 1156 1445 1734 2023 2312 2601 2677 - - - - 267,7 926,3 28 a2=07 - - - - 1282 1709 2136 2564 2677 - - - - - - - 267,7 626,6
28 a2=1,0 - - - - - 809 1012 1214 1416 1619 1821 2023 2529 - - - 267,7 13233 28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393  267,7 - - - - - 267,7 895,1
30 a2=07 - - - - - - 1548 1858 2168 2477 2787 3073 - - - - 3073 992,4 30 a2=07 - - - - - 161,6 2020 2424 2827 3073 - - - - - - 307,3 760,9
30 a2=1,0 5 - - - . - 1084 1301 1517 1734 1951 2168 2710 3073 - - 307,3 1417,8 30 a2=1,0 - - 5 - - 1131 1414 1696 1979 2262 2545 2827 3073 - - 5 307,3 1087,0
32 a2=07 . . - - . . 1652 1982 2312 2643 2973 3303 3497 . . - 349,7 1058,6 32 =07 - - . . - 1551 1939 2327 2714 3102 3490 3497 - - - . 349,7 901,8
32 a2=1,0 - - - - - - 1156 1387 1619 1850 2081 2312 2890 3468 3497 - 349,7 15123 32 a2=1,0 - - - - - 1086 1357 1629 1900 2171 2443 2714 3393 3497 - - 349,7 1288,2
34 a2=07 - - - - - - 1755 2106 2457 2808 3159 3510 3947 - - - 394,7 11248 34 a2=0,7 - - - - - - 2060 2472 2884 3296 3708 3947 - - - - 394,7 958,1
34 a2=1,0 - - - - - - 1228 1474 1720 1965 221,01 2457 307, 3685 3947 - 394,7 1606,8 34 a2=1,0 - - - - - - 1442 1730 201,9 2307 2596 2884 3605 3947 - - 394,7 1368,8
36 a2=0,7 . . - - . . - 2230 2601 2973 3344 3716 4426 . . - 442,6 1190,9 36 a2=0,7 - - . . - - . 2230 2601 2973 3344 3716 4426 - - . 442,6 11909
36 a2=1,0 - - - - . - - 1561 1821 2081 2341 2601 3252 3902 4426 - 442,6 1701,3 36 a2=1,0 - - . - - - . 1561 1821 2081 2341 260,1 3252 3902 4426 . 442,6 17013
40  a2=0,7 - - - - - - - 2154 2513 2872 3231 3590 4488 5386 5463 - 546,3 1521,7 40  a2=07 - - - - - - - 2154 2513 2872 3231 3590 4488 5386 5463 - 546,3 1521,7
40  a2=1,0 - - - - - - - 1508 1759 2011 2262 251,3 3142 3770 5027 - 546,3 2173,9 40 a2=1,0 - - - - - - - 150,8 1759 2011 2262 251,3 3142 3770 5027 - 546,3 21739
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R-KEX-I

BASIC PERFORMANCE DATA (cont.)

Size

d

[mm]
8
8

10
10
12
12
13
13
14
14
16
16
18
18
20
20
22
22
25
25

28

28

30

30

32

32

34

34

36

36

40

40

a2=0,7
a2=1,0
a2=0,7
az2=1,0
az2=0,7
a2=1,0
a2=0,7
a2=1,0
az2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
az2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
az2=0,7
az2=1,0
a2=0,7
a2=1,0

a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
az2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0

DESIGN RESISTANCE [kN]

15,4
10,8
19,3
(B

12,4
8,7

WITH POST-INSTALLED
REBAR

16,5
11,6
20,6
14,5

20,6
14,5
25,8
18,1
31,0
21,7
33,5
235
36,1
253

l,, [mm] - CONCRETE C20/25, NOMINAL YIELD STRE|

24,8
17,3
31,0
21,7
37,2
26,0
40,3
28,2
43,4
30,3
49,5
34,7

26,2
231
41,0
28,9
49,5
34,7
53,7
37,6
57,8
40,5
66,1
46,2
74,3
52,0
82,6
57,8
90,8
63,6

36,1
59,0
43,4
67,1
47,0
723
50,6
82,6
57,8
92,9
65,0
103,2
723
13,5
79,5
129,0
90,3
144,5
101,2

52,0
69,3
56,4
80,3
60,7
99,1

69,4
11,5
78,0
1239
86,7
136,3
95,4
154,8
108,4
173,4
121,4
185,8
130,1
198,2
138,7
210,6
147,4

65,8

70,8
104,9
80,9
130,1
91,0
144,5
101,2
159,0
11,3
180,6
126,4
202,3
141,6
216,8
151,7
231,22
161,9
2457
172,0
260,1
182,1

92,5
132,8
104,0
163,9
15,6
181,7
127,2
206,4
144,5
231,22
161,9
247,7
173,4
264,3
185,0
280,8
196,5
2973
208,1
287,2
201,1

1171

130,1
198,3
1431
2323
162,6
260,1
182,1
278,7
195,1
297,3
208,1
3159
2211
334,4
2341
3231
226,2

144,5

159,0
256,1
180,6
289,0
2023
309,7
216,8
330,3
231,2
351,0
245,7
371,6
260,1
359,0
2513

H FOR TENSION fyk

3213
252,9
368,8
271,0
412,9
289,0
438,7
307,1
464,5
325,22
448,8
3142

B2
419,6
346,8
473,7
368,5
531,1
390,2
538,6
377,0

419,6

473,7

520,2

655,6
502,7

SIGN RESISTANCE [kN] for [,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - f

23,2
16,2
28,9
20,3
34,7
24,3
37,6
26,3
40,5
28,4

26,2
21,6
38,6
27,0
46,3
32,4
50,2
BSH
54,0
37,8
57,4
40,2
64,6
45,2

26,2
41,0
338
57,9
40,5
62,7
43,9
67,5
473
718
50,3
80,8
56,5
83,0
58,1
91,3
63,9

HHHHHH - HHH

40,5
59,0
48,6
69,3
52,7
80,3
56,7
86,2
60,3
96,9
67,9
99,6
69,7
109,6
76,7
14,4
80,1

41,0

59,0

69,3

75,6
104,9
80,4
129,3
90,5
132,8
93,0
146,1
102,3
152,6
106,8
170,9
119,6
161,6
113,1

80,3

100,5
132,8
13,1
163,9
116,2
182,7
127,9
190,7
133,5
2136
149,5
202,0
141,4
193,9
1357
206,0
144,2

104,9

132,8

139,5
198,3
153,4
228,9
160,2
256,4
179,4
242,4
169,6
232,7
162,9
2472
173,0

162,7

179,0
256,1
186,9
299,1
209,4
282,7
197,9
271,4
190,0
288,4
201,9
260,1
182,1

154

163,9

198,3

213,6
3213
239,3
323,1
226,2
310,2
217,
329,6
230,7
297,3
208,1
287,2
201,1

240,3

269,2
363,5
254,5
349,0
2443
3708
259,6
334,4
234,1
323,1
226,2

256,1

299,1
368,8
282,7
387,8
271,4
412,0
288,4
371,6
260,1
359,0
2513

BARS

353,4
419,6
339,3
4737
360,5
464,5
325,2
448,8
314,2

368,8

407,2

432,6
531,1
390,2
538,6
377,0

419,6

473,7

520,2

655,6
502,7

0 [N/mm:

0 [N/mm:

[LEL
FEdyield
[kN]
26,2
26,2
41,0
41,0
59,0
59,0
69,3
69,3
80,3
80,3
104,9
104,9
132,8
132,8
163,9
163,9
198,3
198,3
256,1
256,1
3213
321,3
368,8
368,8
419,6
419,6
473,7
473,7
531,1
531,1
655,6
655,6

Loads
FEd_yield
[kN]
26,2
26,2
41,0
41,0
59,0
59,0
69,3
69,3
80,3
80,3
104,9
104,9
132,8
132,8
163,9
163,9
198,3
198,3
256,1
256,1
3213
3213
368,8
368,8
4196
419,6
473,7
473,7
531,1
531,1
655,6
655,6

Anchorage
lbdyield
[mm]
317,6
453,7
397,0
567,1
476,4
680,5
516,1
737,2
555,8
794,0
635,2
907,4
7146
1020,8
794,0
1134,2
8733
12476
992,4
1417,8
1111,5
1587,9
11909
17013
12703
1814,7
13497
19282
1429,1
2041,6
1826,1
2608,7

Anchorage
lbd,yield
[mm]
169,9
242,7
2123
3033
254,8
364,0
276,0
3943
297,3
4247
365,2
521,7
4109
587,0
4935
705,1
542,9
775,6
671,4
959,1
751,9
1074,
913,0
1304,3
1082,1
15459
11498
1642,5
14291
2041,6
1826,1
2608,7

RAWLPLUG"® | BONDED ANCHORS WITH REBAR
R KEX I WITH POST-INSTALLED
- - REBAR

DESIGN PERFORMANCE DATA
POST INSTALLED REBARS

I e e
TENSION LOAD

Mean ultimate bond resistance C12/15 fi [N/mm?] 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
Mean ultimate bond resistance C16/20 Fog [N/mm?] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Mean ultimate bond resistance C20/25 Fog [N/mm?] 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.00
Mean ultimate bond resistance C25/30 de [N/mm?] 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.30 2.00
Mean ultimate bond resistance C30/37 Fog [N/mm?] 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 2.70 2.70 2.70 2.30 2.00
Mean ultimate bond resistance C35/45 Fog [N/mm?] 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.00 2.70 2.70 2.70 2.30 2.00
Mean ultimate bond resistance C40/50 Fog [N/mm?] 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.40 3.00 2.70 2.70 2.70 2.30 2.00
Mean ultimate bond resistance C45/55 de [N/mm?] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.70 3.70 3.40 3.00 2.70 2.70 2.70 2.30 2.00
Mean ultimate bond resistance C50/60 i [N/mm?] 430 4.30 4.30 4.30 4.00 4.00 4.00 3.70 3.70 3.40 3.00 2.70 2.70 2.70 2.30 2.00



I2RAWLPLUG"® | BONDED ANCHORS WITH REBAR
R-KEX-I EPOXY RESIN POST-INSTALLED REBARS

High performace epoxy resin approved for use with post-installed rebar connections.
Available in Asia-Pacific region

I°PRAWLPLUG"® | BONDED ANCHORS WITH REBAR
R- KEX-I EPOXY RESIN POST-INSTALLED REBARS

INSTALLATION GUIDE (cont.) ~\

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with brush and hand pump at least four times before installation.

. Insert cartridge into gun and attach nozzle.

. Dispense to waste until even colour is obtained.

. Insert the mixing nozzle to the far end of the hole and inject resin, slowly withdrawing the nozzle as the hole is filled to 70% of its depth.
.Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around the hole before it sets and
i e leave it undisturbed until the curing time elapses.

R"KEX" 7. Attach fixture and tighten the nut to the required torque.

AUThwWwN =

PRAWLPLUG

PRODUCT INFORMATION ~~

Volume
Product Code Description / Resin Type
R-KEX-1-600 R-KEX | Epoxy Resin 600
INSTALLATION DATA ~
POST INSTALLED REBARS
v max (=lbd) @t
B < lbmin. |47
RO . °
@ ETA-18/0994 A T
a L o . .|,
FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~ ) RS = S
= High performace epoxy resin approved for use with post-installed = Post-installed rebar Approved for use in: D I ‘
rebar connections. connections = Concrete - <
= Approved for use with post-installed rebars concrete = Rebar C12/15-C50/60
(EAD 330087-00-0607) Rebar missed-outs s s (o 02| o1 ot o1 o1e om0 | 022 025 | 020 |30 a2 | 034 a3 | o]
= The rebars may be used in dry or wet concrete. = Extending existing buildings e o ——— d, [mm] 8 10 12 13 14 16 18 20 22 25 28 30 32 34 36 40
* High depth oFa.nchc?ring up to 2,5mfgrrebar_applications. and structures o Hole diameter in substrate d, [mm] 12 14 16 16 18 20 22 25 26 30 35 35 40 45 45 50
= Extended working tl_me.ensures e.asylnstallatlon. -Reno_vatlon an modrnlzatlon e —— ~ [mm] 14 16 18 18 20 22 24 27 27 32 37 37 42 41 41 52
= Recommended application at positive temperatures of bridges, buildings -
. . . . Min. anchorage length L . [mm] 115 145 170 185 200 230 260 285 315 355 400 420 455 485 510 570
= Accessories dedicated for deep anchoring (brushes, extensions, = Platforms ot
piston plug air adater and powerguns). = Barrires Min. lap length (overlap splice) lymn  [mm] 200 215 260 270 300 345 430 430 470 535 600 640 690 725 770 855

Max. anchorage length [mm] 400 500 600 700 700 800 1000 1000 1100 1200 1400 1500 2500 2000 2000 2000

= Very high chemical resistance - suitable for applications exposed
to influence of various agents (industrial or marine environment).
= Minimal shrinkage

v, max.

Minimum working and curing time

Resin temperature

@ |/ | | i
5 5

Concrete temperature Curing time* Working time

INSTALLATION GUIDE ~~

(=) 2880 150
Zo 10 10 1080 120
<z
UE 20 20 480 35
r4
=< 25 30 300 12
-l
-l H *For wet concrete the curing time must be doubled
Y
(a]
MECHANICAL PROPERTIES ~
POST INSTALLED REBARS
9 see | os]ow]or2 o ou o o1 o]0z 0o om0 03 o303 0]
r4
ITI f_yk = 410 (e.g. 34GS acc. to EC2)
8 Nominal yield strength - tension Fyk [N/mm?] 410 410 410 410 410 410 410 410 410 410 410 410 410 410 410 410
Cross sectional area - tension A, [mm?] 53 79 113 133 154 201 255 314 380 491 616 707 804 908 1018 1257
F_yk = 420 (e.g. G-60 acc. to ASTM 615)
Nominal yield strength - tension Fyk [N/mm?] 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420
) Cross sectional area - tension A, [mm?] 53 79 113 133 154 201 255 314 380 491 616 707 804 908 1018 1257
4 f_yk = 460 (e.g. 460 B acc. to BS 4449)
E Nominalyield strength-tension  f,  [N/mm?] 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460 460
g Cross sectional area - tension A, [mm?] 53 79 113 133 154 201 255 314 380 491 616 707 804 908 1018 1257
'an f_yk = 500 (e.g. B 500 SP acc. to EC2; 500 B acc. to BS 4449; B 500 B acc. to SS 560)
Nominal yield strength - tension f N/mm?] 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500
< vk
Cross sectional area - tension A [mm?] 53 79 113 133 154 201 255 314 380 491 616 707 804 908 1018 1257

s

f_yk = 600 (e.g. B 600 B acc. to SS 560)
[N/mm?] 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600
[mm?] 53 79 113 133 154 201 255 314 380 491 616 707 804 908 1018 1257

Nominal yield strength - tension Fyk

Cross sectional area - tension A

s



RAWLPLUG® | BONDED ANCHORS WITH REBAR I2RAWLPLUG® | BONDED ANCHORS WITH REBAR
R-KEX-I EPOXY RESIN POST-INSTALLED REBARS R- KEX-I EPOXY RESIN POST-INSTALLED REBARS

BASIC PERFORMANCE DATA ~ BASIC PERFORMANCE DATA (cont.)

DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 420 [N/mm2]

Loads | Anchorage
/o 150 700 | 800 Feaes | loayiew
[kN] |

DESIGN RESISTANCE [kN] for |, [nm]- CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 410 [N/mm?]

Loads | Anchorage
700 800 1250 Fegyietd lhdyield
[kN] [mm]
83 - - - - - - - - - - . -

8 a2=0,7 12,4 16,5 17,9 17,9 217,0 8 a2=0,7 83 12,4 16,5 18,4 - 18,4 2223
8 a2=1,0 5,8 8,7 11,6 14,5 17,3 17,9 - - - - - - - - - - 17,9 310,0 8 a2=1,0 5.8 8,7 11.6 14,5 17,3 18,4 - - - - - - - - - - 18,4 317,6
10 a2=0,7 - 15,5 20,6 25,8 28,0 - - - - - - - - - - - 28,0 2713 10 a2=0,7 - 15,5 20,6 25,8 28,7 - - - - - - - - - - - 28,7 277,9
10 a2=1,0 - 10,8 14,5 18,1 21,7 28,0 - - - - - - - - - - 28,0 387,5 10 a2=1,0 - 10,8 14,5 18,1 21,7 28,7 - - - - - - - - - - 28,7 397,0
12 a2=0,7 - 18,6 24,8 31,0 37,2 40,3 - - - - - - - - - - 40,3 3255 12 a2=0,7 - 18,6 24,8 31,0 37,2 41,3 - - - - - - - - - - 41,3 333,5
12 a2=1,0 - 13,0 17,3 21,7 26,0 34,7 40,3 - - - - - - - - - 40,3 465,0 12 a2=1,0 - 13,0 17,3 21,7 26,0 34,7 41,3 - - - - - - - - - 41,3 476,4
13 a2=0,7 - - 26,8 33,5 40,3 47,3 - - - - - - - - - - 47,3 352,6 13 az2=0,7 - - 26,8 33,5 40,3 48,5 - - - - - - - - - - 48,5 361,2
13 a2=1,0 - - 18,8 23,5 28,2 37,6 47,0 47,3 - - - - - - - - 473 503,8 13 a2=1,0 - - 18,8 23,5 28,2 37,6 47,0 48,5 - - - - - - - - 48,5 516,1
14 a2=0,7 - - 289 361 434 549 - - - - - - - . - - 54,9 379,8 14 a2=0,7 - - 289 361 434 562 - - - - - - - - - - 56,2 389,0
14 a2=1,0 - - 20,2 253 303 40,5 50,6 54,9 - - - - - - - - 54,9 542,5 14 a2=1,0 - - 20,2 253 30,3 40,5 50,6 56,2 o c © o = = e ° 56,2 5558
16 a2=0,7 - - 33,0 413 49,5 66,1 7,7 - - - - - - - - - 71,7 434,0 16 az2=0,7 - - 33,0 413 49,5 66,1 73,4 - - - - - - - - - 73,4 444,6
16 a2=1,0 - - 23,1 28,9 34,7 46,2 57,8 69,4 71,7 - - - = - - = 71,7 620,0 16 a2=1,0 - - 231 28,9 34,7 46,2 57,8 69,4 73,4 - - - - - - - 734 635,2
18 a2=0,7 - - - 46,5 55,7 74,3 90,7 - - - - - - - - - 90,7 4883 18 a2=0,7 - - - 46,5 55,7 743 92,9 92,9 - - - - - - - - 92,9 500,2
18 a2=1,0 - - - 32,5 39,0 52,0 65,0 78,0 90,7 - - = - - - = 90,7 697,5 18 a2=1,0 - - - 32,5 39,0 52,0 65,0 78,0 91,0 92,9 - - - - - - 92,9 714,6
20 a2=0,7 - - - 51,6 61,9 826 1032 112,0 - - - - - - - - 112,0 542,5 20 a2=0,7 - - - 51,6 61,9 82,6 1032 1148 - - - - - - - - 1148 555,8
20 a2=1,0 - - - 36,1 43,4 57,8 72,3 867 1012 112,0 - = - - - = 112,0 775,0 20 a2=1,0 - - - 36,1 43,4 57,8 72,3 867 1012 1148 - - - - - - 1148 794,0
22 a2=0,7 - - - - 68,1 90,8 1135 1355 - - - - - - - - 1355 596,8 22 a2=0,7 - - - - 68,1 90,8 1135 1363 1388 - - - - - - - 1388 611,3
22 a2=1,0 - - - - 47,7 63,6 79,5 954  111,3 1272 1355 - - - - - 135,5 852,6 22 az2=1,0 - - - - a7 63,6 79,5 954 1113 1272 1388 o o = = = 138,8 8733
25 a2=0,7 - - - - 77,4 1032 1290 1548 1750 - - - - - - - 175,0 678,2 25 a2=0,7 - - - - 774 1032 1290 1548 1793 - - - - - - - 179,3 694,7
25 a2=1,0 - - - - 54,2 72,3 90,3 1084 1264 1445 1626 1750 - - - = 175,0 968,8 25 a2=1,0 - - - - 54,2 723 903 1084 1264 1445 1626 1793 - - - - 179,3 992,4
28 a2=0,7 - - - - - 1156 1445 1734 2023 2195 - - - - - - 219,5 759,5 28 az2=0,7 - - - - - 1156 1445 1734 2023 2249 - - - - - - 224,9 778,1
28 a2=1,0 - - - - - 80,9 101,2 121,4 1416 1619 182,1 2023  219,5 B - B 219,5 1085,1 28 a2=1,0 - - - - = 80,9 101,2 121,4 1416 161,9 182,1 202,3 2249 - - - 224,9 1111,5
30 a2=0,7 - - - - - 1239 1548 1858 2168  247,7 2520 - - - - - 252,0 813,8 30 a2=0,7 - - - - - 1239 1548 1858 2168 2477 2582 - - - - - 258,2 833,6
30 a2=1,0 - - - - - 86,7 1084 1301 151,7 1734 1951 2168 2520 - - - 252,0 1162,6 30 a2=1,0 = = - - = 86,7 1084 1301 1517 1734 1951 2168 2582 - - - 258,2 1190,9
32 a2=0,7 - - - - - 1321 1652 1982 2312 2643 2867 - - - - - 286,7 868,1 32 a2=0,7 - - - - - 1321 1652 1982 2312 2643 2937 - - - - - 293,7 889,2
32 a2=1,0 - - - - - 92,5 115,6 138,7 161,9 1850 2081 231,2  286,7 > s > 286,7 1240,1 32 a2=1,0 = = = = = 92,5 1156 1387 161,9 1850  208,1 231,2  289,0 2937 = = 293,7 1270,3
34 a2=0,7 - - - - - - 167,9 201,4 2350 2686 3021 323,7 - - - - 3237 964,2 34 a2=0,7 - - - - - - 167,9 201,4 2350 2686 3021 331,6 - - - - 331,6 987,7
34 a2=1,0 - - - - - - 117,5 1410 1645 1880 211,5 2350 293,7 3237 - B 323,7 1377,5 34 a2=1,0 - - - - - - 117,5 1410 1645 1880 2115 2350 2937 3316 - - 331,6 14111
36 a2=0,7 - - - - - - 177,7 2133 2488 284,44 3199 3554 3629 - - - 362,9 1020,9 36 a2=0,7 - - - - - - 177,7 2133 2488 2844 3199 3554 3717 - - - 371,7 1045,8
36 a2=1,0 - - - - - - 124,4 1493 1742 1991 2239 2488 3110 3629 = = 362,9 1458,5 36 a2=1,0 - - - - - - 124,4 1493 1742 1991 2239 2488 311,0 3717 - - 371,7 1494,1
40 a2=0,7 - - - - - - 188,5 2262 2639 3016 3393 3770 4480 - - - 448,0 1188,4 40 a2=0,7 - - - - - - 188,5 2262 2639 3016 3393 3770 4589 - - - 458,9 12174
40 a2=1,0 - - - - - o 131,9 1583 184,7 211,1 237,5 2639 3299 3958  448,0 o 448,0 1697,7 40 a2=1,0 = - - - - - 1319 1583 184,77  211,1 2375 2639 3299 3958 4589 - 458,9 1739,1

DESIGN RESISTANCE [kN] for (,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - .= 410 [N/mm2] DESIGN RESISTANCE [kN] for ,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - f, = 420 [N/mm?]

Loads | Anchorage : Conds | Anc

c 700 | 800 1250 F.,. (I Size oads | Anchorage
Edyield bdyyield ds ¢, /ﬂ 150 700 800 FEd'ymd lbd'yiem
[kN] [mm] e =

[mm]
8 a2=0,7 15,4 17,9 - 17,9 116,1

8 a2=0,7 15,4 18,4 - 18,4 118,9
8 a2=1,0 10,8 16,2 17,9 - - - - - - - - - - - - - 17,9 165,8

8 a2=1,0 10,8 16,2 18,4 - - - - - - - - - - - - - 18,4 169,9
10 a2=0,7 19,3 28,0 - - - - - - - - - - - - - - 28,0 145,1

10 a2=0,7 19,3 28,7 - - - - - - - - - - - - - - 28,7 148,6
10 a2=1,0 13,5 20,3 27,0 28,0 - - - - - - - - - - - - 28,0 207,3

10 a2=1,0 13,5 20,3 27,0 28,7 o ° o @ ° o ° ) ® ° ° 2 28,7 212,3
12 a2=0,7 - 34,7 40,3 - - - - - - R R - R R R _ 403 1741

12 a2=0,7 - 34,7 41,3 - - - - - - - - R - - R R 21,3 1784
12 a2=1,0 - 243 324 403 - - - - - - - - - - - - 40,3 248,7

12 a2=1,0 = 243 32,4 40,5 41,3 = = = = = = = = = = = 41,3 254,8
13 a2=0,7 - 37,6 473 - - - - - - - - - - - - - 473 188,6

13 a2=0,7 - 376 485 - - - - - - - - - - - - - 48,5 193,2
13 a2=1,0 - 26,3 35,1 439 473 - - - - - - - - - - - 473 269,5

13 a2=1,0 = 26,3 B 43,9 48,5 = = = = = = = = = = = 48,5 276,0
14 a2=0,7 - 40,5 54,0 54,9 - - - - - - - - - - - - 54,9 203,1

14 a2=0,7 - 40,5 540 562 - - - - - - - - - - - - 56,2 208,1
14 a2=1,0 = 28,4 37,8 47,3 54,9 = = = = = = = = = = = 54,9 290,2

14 a2=1,0 = 28,4 37,8 47,3 56,2 = = = = = = = = = = = 56,2 297,3
16 a2=0,7 - - 61,8 7,7 - - - - - - - - - - - - 71,7 232,2

16 a2=0,7 - - 61,8 73,4 - - - - - - - - - - - - 73,4 237,8
16 a2=1,0 - - 432 54,0 648 71,7 - - - - - - - - - - 7,7 331,6

16 a2=1,0 - - 432 54,0 64,8 734 - - - - - - - - - - 734 339,7
18 a2=0,7 - - 69,5 868 90,7 - - - - - - - - - - - 90,7 261,2

18 a2=0,7 - - 69,5 86,8 92,9 - - - - - - - - - - - 92,9 267,5
18 a2=1,0 - - 48,6 608 729 90,7 - - - - - - - - - - 90,7 3731

18 a2=1,0 - - 486 60,8 72,9 92,9 - - - - - - - - - - 92,9 382,2
20 a2=0,7 - - 71,8 89,8 1077 112,0 - - - - - - - - - - 112,0 312,0

20 a2=0,7 - - 71,8 89,8 107,7 1148 - - - - - - - - - - 114,8 319,6
20 a2=1,0 - - 50,3 628 754 1005 1120 - - - - - - - - - 112,0 4457

20 a2=1,0 = = 50,3 62,8 75,4 100,5 114,8 = = = = = = = = = 114,8 456,5
22 a2=0,7 - - - 98,7 1185 1355 - - - - - - - - - - 135,5 3432

22 a2=0,7 - - - 98,7 1185 1388 - - - - - - - - - - 138,8 351,5
22 a2=1,0 - - - 69,1 829 1106 1355 - - - - - - - - - 135,5 490,2

22 a2=1,0 - - - 69,1 829 1106 1382 1388 - - - - - - - - 1388 502,2
25 a2=0,7 - - - 1038 1245 1661 1750 - - - - - - - - - 175,0 421,6

25 a2=0,7 - - - 1038 1245 1661 1793 - - - - - - - - - 179,3 431,8
25 a2=1,0 - - - 726 872 1162 1453 1744 1750 - - - - - - - 175,0 602,2

25 a2=1,0 - - - 72,6 872 1162 1453 1744 1793 - - - - - - - 179,3 616,9
28 a2=0,7 - - - - 1282 1709 2136 2195 - - - - - - - - 219,5 513,8

28 a2=0,7 - - - - 1282 1709 2136 2249 - - - - - - - - 224,9 526,3
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 219,5 - - - - - - 219,5 734,0

28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2249 - - - - - - 224,9 751,9
30 a2=0,7 - - - - 1373 183,17 2289 2520 - - - - - - - - 252,0 550,5

30 a2=0,7 - - - - 1373 183,1 2289 2582 - - - - - - - - 258,2 563,9
30 a2=1,0 - - - - 96,1 1282 1602 1923 2243 2520 - - - - - - 252,0 786,4

30 a2=1,0 - - - - 9,1 1282 1602 1923 2243 2564 2582 - - - - - 258,2 805,6
32 a2=0,7 - - - - - 1953 2441  286,7 - - - - - - - - 286,7 587,2

32 a2=0,7 - - - - - 1953 244,01 2930  293,7 - - - - - - - 293,7 601,5
32 a2=1,0 - - - - - 1367 1709 2051 2393 2734 2867 - - - - - 286,7 838,9

32 a2=1,0 - - - - - 1367 1709 2051 2393 2734 2937 - - - - - 293,7 859,3
34 a2=0,7 - - - - - 1770 2213 2655 3098 3237 - - - - - - 3237 731,5

34 a2=0,7 - - - - - 1770 2213 2655 3098 3316 - - - - - - 331,6 749,3
34 a2=1,0 - - - - - 1239 1549 1859 2168 2478 2788 3098 3237 - - - 3237 1045,0

34 a2=1,0 - - - - - 1239 1549 1859 2168 2478 2788 3098 3316 - - - 331,6 1070,5
36 a2=0,7 - - - - - 187,4 2343 2811 3280 3629 - - - - - - 362,9 774,5

36 a2=0,7 - - - - - 187,4 2343 2811 3280 3717 - - - - - - 371,7 793,4
36 a2=1,0 - - - - - 131,2 1640 1968 2296 2624 2952 3280 3629 - - - 362,9 1106,4

36 a2=1,0 - - - - - 1312 1640 1968 2296 2624 2952 3280 3717 - - - 371,7 11334
40 a2=0,7 - - - - - - 1885 2262 2639 3016 3393 3770 4480 - - - 448,0 11884

40 a2=0,7 - - - - - - 188,5 2262 2639 301,6 3393 3770 4589 - - - 458,9 12174
40 a2=1,0 - - - - - - 131,9 1583 1847 211,1 2375 2639 3299 3958 4480 - 448,0 1697,7

40 a2=1,0 - - - - - - 131,9 1583 1847 2111 237,5 2639 3299 3958 4589 - 4589 17391



RAWLPLUG® | BONDED ANCHORS WITH REBAR
R- KEX-I EPOXY RESIN POST-INSTALLED REBARS

BASIC PERFORMANCE DATA (cont.)

DESIGN RESISTANCE [kN] for |, [nm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 460 [N/mm?]

Loads
c 700 | 800 1250 Feayiow
[kN]

8 a2=0,7 - 124 165 201 - 20,1
8 a2=1,0 - 87 1,6 145 173 201 - - - - - - - - - - 20,1
10 207 - 155 206 258 310 314 - - - - - - - . - - 31,4
10 a2=1,0 - 108 145 181 217 289 314 - - - - - - a > - 31,4
12 a2=07 - - 248 310 372 452 - - - . - - - . - - 452
12 a2=10 - - 173 217 260 347 434 452 - - - - - . - - 452
13 a2=0,7 - - 268 335 403 53,1 - - - - - - - . . - 53,1
13 a2=1,0 - - 188 235 282 376 470 531 - - - - 8 - > 5 53,1
14 a2=07 - - 289 361 434 578 616 - - - - - - . . - 61,6
14 a2=1,0 - - 202 253 303 405 506 60,7 61,6 - - - - - - - 61,6
16 a2=0,7 - - - 413 495 661 804 - - - - - - - - - 80,4
16 a2=1,0 - - - 289 347 462 578 694 804 - - - - - - - 80,4
18 a2=07 - - - 465 557 743 929 1018 - - - - - - - - 1018
18 a2=1,0 - - - 325 390 520 650 780 91,0 1018 - - - - - - 101,8
20 a2=07 - - - - 619 826 1032 1239 1257 - - - - - - - 125,7
20 a2=1,0 - - - - 434 578 723 867 1012 1156 1257 - - - - - 125,7
22 a2=07 - - - - 681 908 1135 1363 1521 - - - - - - - 152,1
22 a2=10 - - - - 477 636 795 954 1113 1272 1431 1521 - - - - 152,1
25  a2=07 - - - - - 1032 1290 1548 1806  196,4 - - - - - - 196,4
25  a2=10 - - - - - 723 903 1084 1264 1445 1626 1806 - - - - 196,4
28 a2=07 - - - - - 1156 1445 1734 2023  231,2 2463 - - - - - 246,3
28 a2=1,0 - - - - - 809 1012 1214 1416 1619 1821 2023 2463 - - - 246,3
30 a2=07 - - - - - 1239 1548 1858 2168 2477 2787 2827 - - - - 282,7
30 a2=1,0 - - - - - 867 1084 1301 1517 1734 1951 2168 2710 2827 - - 282,7
32 a2=07 - - - - - - 1652 1982 2312 2643 297,3 3217 - - - - 3217
32 a2=10 - - - - - - 1156 1387 1619 1850 2081 2312 2890 3217 - - 3217
34 a2=07 - - - - - - 167,9 2014 2350 2686 3021 3357 3632 - - - 363,2
34 a2=10 - - - - - - 117,5 1410 1645 1880 2115 2350 2937 3525 3632 - 363,2
36  a2=07 - - - - - - 177,7 2133 2488 2844 3199 3554 4072 - - - 407,2
36  a2=1,0 - - - - - - 1244 1493 1742 1991 223,9 2488 3110 3732 4072 - 407,2
40  a2=0,7 - - - - - - - 2262 2639 3016 3393 3770 4712 5026 - - 502,6
40  a2=1,0 - - - - - - - 1583 1847 211,01 2375 2639 3299 3958 5026 - 502,6

DESIGN RESISTANCE [kN] for ,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - f,, = 460 [N/mm?]

S

8 a2=0,7 15,4 20,1 - 20,1
8 a2=1,0 10,8 16,2 20,1 - - - - - - - - - - - - - 20,1
10 a2=0,7 19,3 289 31,4 - - - - - - - - - - - - - 31,4
10 az=1,0 13,5 20,3 27,0 31,4 - - - - - - - - - - - - 31,4
12 a2=0,7 - 347 452 - - - - - - - - - - - - - 452
12 a2=1,0 = 24,3 32,4 40,5 452 - - - - - - - - - - - 452
13 a2=0,7 - 37,6 50,2 53,1 - - - - - - - - - - - - 53,1
13 a2=1,0 - 26,3 35,1 439 52,7 531 - - - - - - - - - - 53,1
14 a2=0,7 - 40,5 54,0 61,6 - - - - - - - - - - - - 61,6
14 a2=1,0 - 284 378 473 56,7 61,6 - - - - - - - - - - 61,6
16 a2=0,7 - - 61,8 77,2 80,4 - - - - - - - - - - - 80,4
16 a2=1,0 - - 432 54,0 648 804 - - - - - - - - - - 80,4
18 a2=0,7 - - 69,5 86,8 101,8 - - - - - - - - - - - 101,8
18 a2=1,0 - - 48,6 608 729 973 1018 - - - - - - - - - 101,8
20 a2=0,7 - - 71,8 89,8 107,7 1257 - - - - - - - - - - 1257
20 a2=1,0 - - 50,3 628 754 1005 1257 1257 - - - - - - - - 1257
22 a2=0,7 - - - 98,7 118,5 1521 - - - - - - - - - - 152,1
22 a2=1,0 - - - 69,1 829 1106 1382 1521 - - - - - - - - 152,1
25 a2=0,7 - - - 103,8 1245 1661 1964 - - - - - - - - - 196,4
25 a2=1,0 - - - 726 872 1162 1453 1744 1964 - - - - - - = 196,4
28 a2=0,7 - - - - 1282 1709 2136 2463 - - - - - - - - 2463
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393 2463 - - - - - 246,3
30 a2=0,7 - - - - 137,3 1831 2289 2747 2827 - - - - - - - 282,7
30 a2=1,0 - - - - 96,1 1282 1602 1923 2243 2564 2827 - - - - - 282,7
32 a2=0,7 - - - - - 1953 244,01 2930 3217 - - - - - - - 321,7
32 a2=1,0 - - - - - 1367 1709 2051 2393 2734 3076 3217 - - - - 321,7
34 a2=0,7 - - - - - 177,0  221,3 2655 3098 3540 3632 - - - - - 363,2
34 a2=1,0 - - - - - 1239 1549 1859 2168 2478 2788 3098  363.2 - - - 363,2
36 a2=0,7 - - - - - 187,4 2343 2811 3280 3748 4072 - - - - - 407,2
36 a2=1,0 - - - - - 1312 1640 1968 2296 2624 2952 3280 4072 - - - 407,2
40 a2=0,7 - - - - - - - 2262 2639 3016 3393 3770 4712 5026 - - 502,6
40 a2=1,0 - - - - - - - 1583 1847  211,1 237,5 2639 3299 3958 5026 - 502,6

Anchorage
L

bdyield
[mm]

243,5
347,8
3043
4348
365,2
521,7
395,7
565,2
426,1
608,7
487,0
695,7
547,8
782,6
608,7
869,6
669,6
956,5
760,9

1087,0
852,2

1217,4
913,0

1304,3
973,9

13913

1081,8

1545,5

11455

1636,4

13333

1904,8

Anchorage
[}

bdyield
[mm]

Size [EL
d, c /! 700 | 800 1250 Feiyietd
[mm] [kN]

130,2
186,0
162,8
2326
195,3
279,1
211,6
3023
2279
325,6
260,5
3721
293,0
418,6
350,0
500,0
385,0
550,0
473,0
675,7
576,5
823,5
617,6
882,4
658,8
941,2
820,7
1172,4
869,0
12414
13333
1904,8

I°PRAWLPLUG® | BONDED ANCHORS WITH REBAR
R- KEX-I EPOXY RESIN POST-INSTALLED REBARS

BASIC PERFORMANCE DATA (cont.)

DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 500 [N/mm2]

Loads

Edyield

[kN]
8 a2=0,7 - 12,4 16,5 20,6 21,9 - 21,9
8 a2=1,0 - 87 11,6 14,5 17,3 21,9 - - - - - - - - - - 21,9
10 a2=0,7 - 15,5 206 258 31,0 34,1 - - - - - - - - - - 34,1
10 a2=1,0 - 10,8 14,5 18,1 21,7 28,9 34,1 - - - - - - - - - 34,1
12 a2=0,7 - - 24,8 31,0 372 492 - - - - - - - - - - 49,2
12 a2=1,0 - - 17,3 21,7 26,0 347 434 492 - - - - - - - - 49,2
13 a2=0,7 - - 26,8 33,5 40,3 53,7 57,7 - - - - - - - - - 57,7
13 a2=1,0 - - 188 235 28,2 376 470 564 57,7 - - - - - - - 57,7
14 a2=0,7 - - 28,9 36,1 434 57,8 66,9 - - - - - - - - - 66,9
14 a2=1,0 - - 20,2 253 303 40,5 506 60,7 66,9 - - - - - - - 66,9
16 a2=0,7 - - - 41,3 49,5 66,1 826 87,4 - - - - - - - - 87,4
16 a2=1,0 - - - 28,9 347 46,2 578 694 809 87,4 - - - - - - 87,4
18 a2=0,7 - - - - 55,7 743 929 1106 - - - - - - - - 110,6
18 a2=1,0 - - - - 39,0 52,0 650 780 910 1040 1106 - - - - - 110,6
20 a2=0,7 - - - - 61,9 82,6 1032 1239 1366 - - - - - - - 136,6
20 a2=1,0 - - - - 43,4 578 723 867 1012 1156 1301 1366 - - - - 136,6
22 a2=0,7 - - - - - 90,8 1135 1363 1590 1653 - - - - - - 165,3
22 a2=1,0 - - - - - 636 79,5 954 1113 1272 1431  159,0 - - - - 165,3
25 a2=0,7 - - - - - 1032 1290 1548 180,66 2064 2134 - - - - - 2134
25 a2=1,0 - - - - - 723 903 1084 1264 1445 1626 1806 - - - - 2134
28 a2=0,7 - - - - - 1156 1445 1734 2023 2312 2601 267,7 - - - - 267,7
28 a2=1,0 - - - - - 80,9 1012 1214 1416 161,9 1821 2023  252,9 - - - 267,7
30 a2=0,7 - - - - - - 1548 1858 2168 247,7 2787 3073 - - - - 307,3
30 a2=1,0 - - - - - - 1084 130,1 1517 1734 1951 2168 271,0 3073 - - 307,3
32 a2=0,7 - - - - - - 1652 1982 2312 2643 2973 3303 3497 - - - 349,7
32 a2=1,0 - - - - - - 1156 1387 1619 1850 2081 2312 2890 3468 3497 - 349,7
34 a2=0,7 - - - - - - - 201,4 2350 2686 3021 3357 3947 - - - 394,7
34 a2=1,0 - - - - - - - 141,0 1645 1880 2115 2350 2937 3525 394,7 - 394,7
36 a2=0,7 - - - - - - - 2133 2488 2844 3199 3554 4426 - - - 442,6
36 a2=1,0 - - - - - - - 1493 1742 1991 2239 2488 311,0 3732 4426 - 442,6
40 a2=0,7 - - - - - - - 2262 2639 3016 3393 3770 4712 5463 - - 546,3
40 a2=1,0 = = = = = = = 158,3 1847 2111 237,5 2639 3299 3958 5278 = 546,3

DESIGN RESISTANCE [kN] for ,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - f, = 500 [N/mm?]

Size Loads
d /@ 150 700 | 800 Feiyield
[mm] [kN]

8 a2=0,7 15,4 21,9 -

8 a2=1,0 10,8 16,2 21,6 21,9 - - - - o o - - - - - -
10 a2=0,7 19,3 289 34,1 - - - - - - - - - R R - -
10 a2=1,0 13,5 20,3 270 338 34,1 - - - - - - 5 - - - -
12 a2=0,7 - 34,7 46,3 49,2 - - - - - - - - - - - R
12 a2=1,0 - 243 324 405 486 492 - - - - - - - - - -
13 a2=0,7 - 37,6 50,2 57,7 - - - - - - - - - - - R
13 a2=1,0 - 26,3 351 43,9 52,7 57,7 - - - - - - - - - -
14 a2=0,7 - 40,5 54,0 66,9 - - - - - - - - - - - R
14 a2=1,0 - 284 378 473 56,7 66,9 - - - - = - - - - -
16 a2=0,7 - - 61,8 77,2 87,4 - - - - - - - - - - -
16 a2=1,0 - - 432 54,0 64,8 86,5 87,4 - - - = a - - - -
18 a2=0,7 - - 69,5 868 1042 1106 - - - - - - - R - -
18 a2=1,0 - - 48,6 60,8 72,9 97,3 110,6 - - - - - B = = =
20 a2=0,7 - - 718 89,8  107,7 1366 - - - - - - - - - -
20 a2=1,0 - - 50,3 62,8 754 1005 1257 1366 - - - - - - = -
22 a2=0,7 - - - 987 1185 1580 1653 - - - - - - - - -
22 a2=1,0 - - - 69,1 829 1106 1382 1653 - - - - o = E s
25 a2=0,7 - - - 1038 1245 1661 2076 2134 - - - - - - - -
25 a2=1,0 - - - 72,6 872 1162 1453 1744 2034 2134 - - - o E -
28 a2=0,7 - - - - 1282 1709 2136 2564 2677 - - - - - - -
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393 2677 - - - - -
30 a2=0,7 - - - - 1373 1831 2289 2747 3073 - - - - - - -
30 a2=1,0 - - - - 9,1 1282 1602 1923 2243 2564 2884 3073 - - - -
32 a2=0,7 - - - - - 1953 244,01 2930 3418 3497 - - - - - -
32 a2=1,0 - - - - - 1367 1709 2051 2393 2734 3076 341,8 3497 - - -
34 a2=0,7 - - - - - 1770 221,3 2655 3098 3540 3947 - - - - -
34 a2=1,0 - - - - - 1239 1549 1859 2168 2478 2788 3098 3872 3947 - -
36 a2=0,7 - - - - - - 2343 2811 3280 3748 421,7 4426 - - - -
36 a2=1,0 - - - - - - 1640 1968 2296 2624 2952 3280 4100 4426 - -
40 a2=0,7 - - - - - - - 2262 2639 3016 3393 377,0 4712 5463 - -
40 a2=1,0 o = - - - - - 1583 1847 2111 2375 2639 3299 3958 5278 -

161

21,9
21,9
34,1
34,1
49,2
49,2
57,7
57,7
66,9
66,9
87,4
87,4
110,6
110,6
136,6
136,6
165,3
165,3
213,4
213,4
267,7
267,7
307,3
307,3
349,7
349,7
394,7
394,7
442,6
442,6
546,3
546,3

Anchorage
lbd,yield
[mm]
264,7
378,1
330,8
472,6
397,0
567,1
430,1
614,4
463,1
661,6
529,3
756,1
595,5
850,7
661,6
945,2
7278
1039,7
827,0
1181,5
926,3
13233
992,4
1417,8
1058,6
15123
11759
1679,8
12451
1778,7
14493
2070,4

Anchorage
L

bdyield
[mm]

141,6
202,2
176,9
252,8
212,3
303,3
230,0
328,6
247,7
353,9
2831
404,4
318,5
455,0
380,4
543,5
418,5
597,8
514,1
734,4
626,6
895,1
671,4
959,1
716,1
1023,0
892,1
12744
944,5
13493
14493
20704



RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KEX-I EPOXY RESIN POST-INSTALLED REBARS

BASIC PERFORMANCE DATA (cont.)

Size

d

[mm]
8
8

10
10
12
12
13
13
14
14
16
16
18
18

20

20

22

22

25

25

28

28

30

30

32

32

34

34

36

36

40

40

a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
az2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
az2=0,7
a2=1,0
a2=0,7
az2=1,0

a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
az2=0,7
a2=1,0
az2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
a2=1,0
a2=0,7
az2=1,0
a2=0,7
a2=1,0

DESIGN RESISTANCE [kN]

15,4
10,8
19,3
133

SIGN RESISTANCE [kN]

12,4
8,7

23,2
16,2
28,9
20,3
34,7
24,3
37,6
26,3
40,5
28,4

16,5
11,6
20,6
14,5

26,2
21,6
38,6
27,0
46,3
32,4
50,2
351
54,0
37,8
61,8
43,2
69,5
48,6
71,8
50,3

20,6
14,5
25,8
18,1
31,0
21,7
33,5
23,5
36,1
253

26,2
41,0
33,8
57,9
40,5
62,7
43,9
67,5
47,3
77,2
54,0
86,8
60,8
89,8
62,8
98,7
69,1

l,; [mm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION fyk

24,8
17,3
31,0
21,7
37,2
26,0
40,3
28,2
43,4
30,3
49,5
34,7

l,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRE|

HMHHHH - HHH

40,5
59,0
48,6
69,3
52,7
80,3
56,7
92,6
64,8

104,2
72,9
107,7
754
118,5
82,9
1245
87,2

26,2
231
41,0
28,9
49,5
34,7
53,7
37,6
57,8
40,5
66,1
46,2
74,3
52,0
82,6
57,8
90,8
63,6

41,0

59,0

69,3

75,6
104,9
86,5
132,8
97,3
143,6
100,5
158,0
110,6
166,1
116,2
170,9
119,6
183,1
128,2
1953
136,7

80,3

104,9

121,6
163,9
125,7
197,5
138,2
207,6
145,3
213,6
149,5
228,9
160,2
2441
170,9
2213
154,9
2343
164,0

HHH - HHH

52,0
69,3
56,4
80,3
60,7
99,1

69,4
11,5
78,0
123,9
86,7
136,3
95,4
154,8
108,4
173,4
1214
1858
130,1
198,2
1387

132,8

150,8
198,3
165,9
249,1
174,4
256,4
179,4
274,7
192,3
293,0
205,1
265,5
185,9
281,1
196,8

65,8

70,8
104,9
80,9
130,1
91,0
144,5
101,2
159,0
111,3
180,6
126,4
202,3
141,6
216,8
151,7
231,2
161,9
235,0
164,5
2488
1742
263,9
184,7

163,9

193,5
256,1
203,4
299,1
209,4
3204
2243
341,8
2393
309,8
216,8
328,0
229,6
263,9
184,7

162

92,5
132,8
104,0
163,9
115,6
181,7
127,2
206,4
144,5
2312
161,9
247,7
173,4
264,3
185,0
268,6
188,0
284,4
199,1
301,6
21,1

198,3

232,5
3213
2393
366,2
256,4
390,6
273,4
354,0
247,8
374,8
262,4
301,6
21,1

17,1
130,1
1983
143,1
2323
162,6
260,1
182,1
278,7
195,1
297,3
208,1
302,1
211,5
319,9
2239
3393
2375

256,1

269,2
368,8
288,4
419,6
307,6
398,3
278,8
421,7
295,2
3393
237,5

144,5
159,0
256,1
180,6
289,0
202,3
309,7
216,8
330,3
231,2
3357
235,0
355,4
248,8
377,0
263,9

3213
252,9
368,8
271,0
412,9
289,0
419,6
293,7
4443
31,0
471,22
329,9

3252
419,6
346,8
473,7
352,5
531,1
373,22
565,5
3958

4196

470,0

497,6

655,6
527,8

H FOR TENSION fyk

299,1

320,4

341,8
442,5
309,8
468,5
328,0
377,0
263,9

3213

368,8

419,6
473,7
387,2
531,1
410,0
471,2
329,9

464,6

492,0
565,5
395,8

473,7

S,
655,6
527,8

0 [N/mm:

0 [N/mm:

Loads
FEd.yield
[kN]
26,2
26,2
41,0
41,0
59,0
59,0
69,3
69,3
80,3
80,3
104,9
104,9
132,8
132,8
163,9
163,9
198,3
198,3
256,1
256,1
3213
3213
368,8
368,8
419,6
419,6
4737
473,7
531,1
531,1
655,6
655,6

[EL
FEdyield
[kN]
26,2
26,2
41,0
41,0
59,0
59,0
69,3
69,3
80,3
80,3
104,9
104,9
132,8
132,8
163,9
163,9
198,3
198,3
256,1
256,1
3213
3213
368,8
368,8
419,6
419,6
4737
473,7
531,1
531,1
655,6
655,6

Anchorage
lhd_yield
[mm]
317,6
453,7
397,0
567,1
476,4
680,5
516,1
737,2
555,8
794,0
635,2
907,4
7146
10208
794,0
11342
8733
12476
992,4
14178
1111,5
15879
1190,9
1701,3
12703
1814,7
1411,1
20158
1494,1
2134,4
1739,1
24845

Anchorage
lbdyield
[mm]
169,9
242,7
2123
3033
254,8
364,0
276,0
394,3
297,3
4247
339,7
4853
382,2
546,0
456,5
652,2
502,2
7174
616,9
881,3
751,9
1074,2
805,6
1150,9
859,3
12276
1070,5
1529,2
11334
1619,2
17391
2484,5

RAWLPLUG® | BONDED ANCHORS WITH REBAR
R- KEX-I EPOXY RESIN POST-INSTALLED REBARS

DESIGN PERFORMANCE DATA
POST INSTALLED REBARS

N Y I C

TENSION LOAD

52 00 00 2 0 0 o

Mean ultimate bond resistance C12/15 th [N/mm?] 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.50 1.50 1.40
Mean ultimate bond resistance C16/20 Fog [N/mm?] 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 1.90 1.90 1.80
Mean ultimate bond resistance C20/25 Fog [N/mm?] 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.20 2.20 2.10
Mean ultimate bond resistance C25/30 Fog [N/mm?] 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.60 2.60 2.10
Mean ultimate bond resistance C30/37 th [N/mm?] 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 2.90 2.90 2.10
Mean ultimate bond resistance C35/45 fi [N/mm?] 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.00 3.40 3.40 2.90 2.90 2.10
Mean ultimate bond resistance C40/50 Fog [N/mm?] 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.00 3.40 3.40 2.90 2.90 2.10
Mean ultimate bond resistance C45/55 Fog [N/mm?] 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.70 3.00 3.40 3.40 2.90 2.90 2.10
Mean ultimate bond resistance C50/60 [ [N/mm?] 430 4.30 4.30 4.30 4.30 4.30 4.30 4.00 4.00 3.70 3.00 3.40 3.40 2.90 2.90 2.10



I°PRAWLPLUG® | BONDED ANCHORS WITH REBAR

WITH POST-INSTALLED

R-KER-II-S | R-CFS+KER-II-S =i

High performance hybrid resin approved for use with post-installed rebar connections

PRAWLPLUG

BONDED ANCHOR

R-KERII

HYBRID RESIN

3201
TING:

S
Poiohn

@ ETA-17/0874 c € % @ @

FEATURES AND BENEFITS ~
= Approved for 3 types of hole cleaning
(including use of dustless drill bit)

cate

= Approved for use with post-installed rebars in concrete

(EAD 330087-00-0601)
= Very high load capacity
= Suitable for use in dry or wet substrates
and water filled holes
= Rapid bonding time enables quick execution of works

APPLICATIONS ~~ BASE MATERIALS ~
= Post-installed rebar connections  Approved for use in:
= Rebar = Concrete C12/
= Rebar missed-outs 15-C50/60
= Extending existing buildings
and structures
= Renovation and modrnization
of bridges, buildings
= Platforms

I2RAWLPLUG® | BONDED ANCHORS WITH REBAR

R-KER-I-S | R-CFS+KER-II-S ipiemmus

INSTALLATION GUIDE (cont.)

ANCHORING

. Drill hole to the required diameter and depth for rebar size being used.
. Clean the drill hole thoroughly with brush and hand pump at least four times before installation
.Insert cartridge into gun and attach nozzle.
. Dispense to waste until even colour is obtained (min. 10 cm)
. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle
as the hole is filled to 70% of its depth.
6. Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole before
it sets and leave it undisturbed until the curing time elapses.

Uuh WN =

PRODUCT INFORMATION

o ) Volume
Product Code Description / Resin Type [mi]
m
300

R-KER-1I-300-S
R-KER Il Hybrid Resin for High Temperature

R-KER-II-S (Summer) / Slow Cure Styrene Free Hybrid Resin
R-KER-1I-400-S 400
R-CFS+KERII-300-S 300
g ¥ R-KER Il Hybrid Resin for High Temperature
REFSHERS (Summer) / Slow Cure Styrene Free Hybrid Resin
R-CFS+KERII-600-S 600

INSTALLATION DATA ~
POST INSTALLED REBARS

o M <

<lvmax (zlbd) - ¢

4 [b min .

= Safety barriers
= Barriers

INSTALLATION GUIDE ~~

DRILLING AND
CLEANING

DOZING

164

a4

~do®

I T7CTC7CT7CT 77T T TCTCTCTTCT 4

47 M P

1Y e, o ..
« = - L4
J :
- B
U W W 1 W W 6 W | O W) W W W
T T Ta T TaTaTaTa e e e TaTa)
PR P . ‘

) 4 a
Size 28 210 212 214 216 220 @25 228 @232 240
Rebar diameter d; [mm] 8 10 12 14 16 20 25 28 32 40
Hole diameter in substrate d, [mm] 12 14 16 18 20 25 30 35 40 50
Brush diameter - [mm] 14 16 18 20 22 27 32 37 42 52
Min. anchorage length by o [mm] 115 145 170 200 230 285 355 400 455 570
Min. lap length (overlap splice) - [mm] 200 215 255 300 340 430 540 600 690 860
Max. anchorage length [mm] 400 500 600 700 800 1000 1200 1400 1500 1000

Minimum working and curing time

Resin temperature

Curing time*

5 5 12h 40
10 10 8h 20
15 15 6h 15
20 20 4h 10
25 25 3h 9.5
25 30 2h 7
25 B5 2h 6.5
25 40 1.5h 6.5

*For wet concrete the curing time must be doubled

Working time



R-KER-II-S | R-CFS+KER-II-

R-KER-II-S | R-CFS+KER-II-

WITH POST-INSTALLED WITH POST-INSTALLED

REBAR REBAR
MECHANICAL PROPERTIES ~~ BASIC PERFORMANCE DATA (cont.) \
POST INSTALLED REBARS DESIGN RESISTANCE [kN] L,; [mm] - CONCRETE C20/25, NOMIN IELD STRE H FOR TENSION fyk 420 [N/mm
f_yk = 410 (e.g. 34GS acc. to EC2) </® 150 700 | 800 i‘;;:]‘" l[‘;:‘ynz‘i’
Nominal yield strength - tension iy [N/mm?] 410 410 410 410 410 410 410 410 410 410 8 2207 83 124 | 165 | 184 N N N N N N N N N N N N 184 2223
Cross sectional area - tension A, [mm?] 50.3 785 1131 1539 201.1 3142 4909 6158 8042 1256.6 8 a2=1,0 58 87 116 145 173 184 . . B B 18,4 3176
f_yk = 420 (e.g. G-60 acc. to ASTM 615) 10 a2=07 - 155 20,6 258 287 - - - 28,7 2779
Nominal yield strength - tension [ [N/mm?] 420 420 420 420 420 420 420 420 420 420 10 a2=1,0 - 10,8 14,5 18,1 21,7 28,7 - - - 28,7 397,0
Cross sectional area - tension A, [mm?] 50.3 78.5 1131 1539 2011 3142 4909 6158 8042 1256.6 12 az2=0,7 - 186 248 310 372 413 - - - 41,3 3335
f_yk = 460 (e.g. 460 B acc. to BS 4449) 12 a2=1,0 - 130 173 217 260 347 413 - - - 413 476,4
Nominal yield strength - tension f, [N/mm? 460 460 460 460 460 460 460 460 460 460 7 L 285 | 361 | 434 | 562 - - - 562 385.0
14 a2=1,0 - 202 253 303 405 506 562 - - - 56,2 555,8
Cross sectional area - tension A [mm?] 50.3 78.5 113.1 153.9 201.1 3142 4909 6158 804.2 1256.6
: 16 a2=07 - 330 413 495 661 734 - - - 73,4 444,6
f_yk = 500 (e.g. B 500 SP acc. to EC2; 500 B acc. to BS 4449; B 500 B acc. to SS 560) 16 a2=10 ) 231 28,9 347 16,2 578 69,4 734 . . 734 6352
Nominal yield strength - tension Fo [N/mm?] 500 500 500 500 500 500 500 500 500 500 20 =07 - 516 619 826 1032 11438 . . . 114,8 5558
Cross sectional area - tension A, [mm?] 50.3 78.5 113.1 153.9 201.1 314.2 490.9 615.8 804.2 1256.6 20 a2=1,0 = 36,1 43,4 57,8 72,3 86,7 101,2 1148 5 5 114,8 794,0
f_yk = 600 (e.g. B 600 B acc. to SS 560) 25 a2=0,7 - 774 1032 1290 1548 1793 - - 179,3 694,7
Nominal yield strength - tension f,  [N/mmZ] 600 600 600 600 600 600 600 600 600 600 25 a2=10 = = 542 723 903 1084 1264 1445 1626 1793 - - 179,3 992,4
Cross sectional area - tension A, [mm?7 503 785 1131 1539 2011 3142 4909 6158 8042 1256.6 28l o207 . © | 1156 | 1445 | 1734 | 2023 | 2245 - - 2245 78,1
28 a2=1,0 - - - 80,9 1012 1214 1416 1619 1821 2023 222,6 2249 2249 11115
32 a2=07 - - 1321 1652 1982 2312 2643 2937 - - 293,7 889,2
BASIC PERFORMANCE DATA ~ 32 a2=10 - - - 925 1156 1387 1619 1850 2081 2312 2543 2775 2937 293,7 12703
40  a2=07 - - 2154 2513 2872 3231 3590 - - 458,9 12783
SIGN RESISTANCE [kN] lbd [mm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION fyk 0 [N/mm: 40 a2=1,0 = = = 150,8 1759  201,1 2262 2513 = = 458,9 1826,1

SIGN RESISTANCE [kN]

Size
d c,/o
[mm]

l,, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION fyk 410 [N/mm

MM - HMH

Loads
F

Edyield

kN mm,
LEN [ Loads | Anchorage

@2=07 83 124 165 179 - 17,9 217,0
8 /@ 150 700 | 800 Feayied bayietd
8  a2=10 58 87 11,6 145 173 179 s - - - - 17,9 310,0 [kN] [mm]
10 a2=0,7 - 155 20,6 25,8 28,0 - - - 28,0 2713 a2=0,7 15,4 18,4 - - - - - - - - - - - - - - 18,4 118,9
10 a2=1,0 - 108 145 181 217 280 - - - - - 28,0 387,5 8 I T TP PP PP ) ) B B 184 169,9
12 a2=07 - 186 248 310 372 403 - - - 403 3255 10 a2=07 193 287 B - - - 28,7 148,6
12 =10 - 130 173 21,7 260 347 403 - - - - 403 465,0 10 a2=10 135 203 270 287 - - - - - 28,7 2123
14 =07 289 361 434 549 - - - 54,9 379,8 12 a2=07 - 323 413 - - - - 41,3 191,7
14 a2=1,0 20,2 253 30,3 40,5 50,6 54,9 - - ° 54,9 542,5 12 a2=1,0 - 22,6 30,2 37,7 41,3 - - - 413 273,9
16 a2=0,7 330 413 495 661 71,7 - - 71,7 434,0 14 a2=07 - 377 503 562 - - - - 56,2 2237
16 a2=1,0 231 289 347 462 578 694 717 - - - 71,7 620,0 14 a2=10 - 264 352 440 528 562 - - - 36,2 3196
20 =07 - 516 61,9 826 1032 1120 - - 12,0 542,5 16 a2=07 - 531 664 T34 - - - 734 2764
20 a2=10 - 361 434 578 723 867 1012 1120 - - - 112,0 775,0 JLCR 2510 - g3 | 5 Sl . . . 34 3948
25  a2=07 - 774 1032 1290 1548 1750 - 175,0 678,2 EOl o207 : 664 | 830 | 996 | 1148 : : : 148 3455
20 a2=10 - 465 581 697 930 1148 - - - 114,8 493,5

25  a2=1,0 - 542 723 903 1084 1264 1445 1626 1750 - 175,0 968,8
25 a2=07 - 954 1144 1526 1793 - - - 1793 469,9

28 a2=07 - 1156 1445 1734 2023 2195 - - 2195 759,5
25 a2=10 - 668 80,1 1068 1335 1602 1793 - - 179,3 671,4

28 a2=10 - 809 1012 1214 1416 1619 1821 2023 2195 - 219,5 1085,1
28 a2=07 - 1282 1709 2136 2249 - - - 224,9 526,3

2=0,7 - 1321 1652 1982 2312 2643 2867 - - 286,7 8681
O 28 a2=10 - - 897 1196 1495 1794 2094 2249 - - 224,9 7519
32 a2=1,0 - 92,5 1156 1387 1619 1850 2081 2312 2543 277,5 2867 - 286,7 1240,1 32 a2e07 . A 1723 | 2154 | 2585 | 2937 B ) 2037 6817
40 a2=07 - 1795 2154 2513 2872 3231 3590 - 4480 1247.8 32 a=10 - - - 1206 1508 1810 2111 2413 2714 2937 - - 2937 973,9
40 a2=10 - 1257 1508 1759 2011 2262 2513 - 448,0 17826 40  a2=07 - - 2064 2477 2890 3303 3716 4129 - - 4589 11115
40 a2=1,0 - - - 1445 1734 2023 2312 2601 2890 - - 458,9 1587,9

Loads
F

Edyield

[kN]

Anchorage
[}

bdyield

Anchorage
L

bd,yield
[mm]

Size
d

DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 420 [N/mm?]

ESIGN RESISTANCE [kN] for |, [nm] - CONCRETE C20/25, NOMIN

IELD STRENGTH FOR TENSION fyk 460 [N/mm

Loads | Anchorage
F, L

Edyield

bd,yield

8 a2=0,7 15,4 17,9 - 17,9 116,1 i [kN] [mm]
8 a2=1,0 108 162 179 - - - - - 17,9 165,8 8 a2=0,7 B 124 165 20,1 B 20,1 2435

10 a2=07 193 280 - - - - 28,0 145,1 8 a2=1,0 - 8,7 16 145 173 201 - - - 20,1 347,8

10 a2=1,0 135 203 270 280 - - - - - 28,0 207,3 10 a2=07 155 206 258 31,0 314 - 314 304,3

12 a2=07 - 323 403 - - - 403 187,2 10  a2=1,0 - 108 145 181 217 289 314 - - - 31,4 4348

12 a2=1,0 - 22,6 30,2 37,7 40,3 - - - - - 40,3 267,4 12 a2=0,7 - 24,8 31,0 37,2 45,2 - - - 45,2 365,2

14 a2=0,7 - 37,7 50,3 54,9 - - - 54,9 2184 12 a2=1,0 = 17,3 21,7 26,0 34,7 43,4 45,2 ° - - 45,2 521,7

14 a2=1,0 - 264 352 440 528 549 - - - - - 54,9 312,0 14  a2=07 - 289 361 434 578 616 - - - 61.6 426,1

16 a2-07 531 664 717 ) ) ) 717 2698 14 a2=1,0 - 202 253 303 405 506 60,7 61,6 - - 61,6 608,7

16 a2=10 372 465 558 717 - - - - 2 7,7 385,4 16 a2=07 - a3 495 661 804 - - - 804 487.0

20 a207 664 | 830 | 996 | 1120 ) . ) 1120 3373 16 a2=1,0 - 289 347 462 57,8 694 804 - - 80,4 695,7

0 DD 55 @) @y 99 g ) . ) . = preys 20 a2=0,7 - 619 826 1032 1239 1257 - - 125,7 608,7

20 a2=1,0 - - 434 578 723 867 1012 1156 1257 - - 125,7 869,6
25  a2=07 - 954 1144 1526 1750 - - 175,0 458,8
25 a2=0,7 - - 1032 1290 1548 1806 1964 - - 196,4 760,9

2ol a2=1.0 : Sa5 G 3 RS N2 A0 : : : T Gxp 25 a2=1,0 - - - 723 903 1084 1264 1445 1626 180,6 196, - 196,4 1087,0
22 az=07 : 1282 | 1705 | 2136 | 2195 : : 2195 3138 28 a2=0,7 - - 1156 1445 1734 2023 2312 2463 - - 246,3 852,2

28 | By : 8,72 SRR A0 SRR ARIN209 ATIN219.5 : : : 2L 2 28 a2=1,0 - - - 809 1012 1214 1416 1619 1821 2023 222,6 2428 2463 246,3 1217,4
32 a=07 - 1723 | 2154 | 2585 | 2867 - - 286,7 665,5 32 =07 - - 1652 1982 2312 2643 2973 3217 - - 321,7 9739

32 a2=10 - 1206 1508 1810 2111 2413 2714 2867 - 286,7 950,7 32 a2=1,0 - - - 1156 1387 161,9 1850 2081 2312 2543 2775 3006 3217 3217 13913
40 a2=0,7 - 206,4 247,77 2890 3303 3716 4129 - 448,0 1085,1 40 a2=0,7 - - 2154  251,3 287,22 323,1 359,0 - - 502,6 1400,0
40  a2=1,0 - 1445 1734 2023 2312 260,1 289,0 - 448,0 1550,1 40  a2=10 - - - 150,8 1759 2011 2262 2513 - - 502,6 2000,0

167
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BASIC PERFORMANCE DATA (cont.) BASIC PERFORMANCE DATA (cont.) \

DESIGN RESISTANCE [kN] for |, [nm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 460 [N/mm?]

Size Loads | Anchorage
ds d 700 800 1250 FEdyield lbdyield
[mm] [kN] [mm]

DESIGN RESISTANCE [kN] for L, [mm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 600 [N/mm?]

Size Loads | Anchorage
ds cdlg 1 50 700 800 FEd.Yield lbd,yield
mm) [kN] [mm]

8 a2=0,7 154 20,1 - 20,1 130,2 8 a2=0,7 - 124 165 206 248 262 - 26,2 317,6
8 a2=1,0 108 162 201 - - - - - - - - - - - - - 20,1 186,0 8 a2=1,0 - 8,7 16 145 173 23,1 - - - - - - - - - - 26,2 4537
10 a2=0,7 193 289 314 - - - - - - - - - - - - - 31,4 162,8 10 a2=0,7 - - 206 258 310 41,0 - - - - - - - - - - 41,0 397,0
10 a2=1,0 135 203 270 314 - - - - - - - - - - - - 31,4 232,6 10 a2=1,0 - - 145 181 21,7 289 361 - - - - - - - - - 41,0 567,1
12 a2=0,7 - 323 431 45,2 - - - - - - - - - - - - 45,2 210,0 12 a2=0,7 - - - 31,0 372 495 590 - - - - - - - - - 59,0 476,4
12 a2=1,0 - 226 302 37,7 452 452 - - - - - - - - - - 45,2 300,0 12 a2=1,0 - - - 21,7 260 347 434 520 - - - - - - - - 59,0 680,5
14 a2=0,7 - 37,7 503 616 - - - - - - - - - - - - 61,6 245,0 14 a2=0,7 - - - 36,1 434 578 723 803 - - - - - - - - 80,3 555,8
14 a2=1,0 - 264 352 440 528 61,6 - - - - - - - - - - 61,6 350,0 14 a2=1,0 - - - 253 303 405 506 607 708 - - - - - - - 80,3 794,0
16 a2=0,7 - - 53,1 664 797 804 - - - - - - - - - - 80,4 302,7 16 a2=0,7 - - - - 495 66,1 826 99,1 1049 - - - - - - - 104,9 635,2
16 a2=1,0 - - 372 465 558 744 804 - - - - - - - - - 80,4 432,4 16 a2=1,0 - - - - 347 462 578 694 809 925 - - - - - - 104,9 907,4
20 a2=0,7 - - 66,4 830 996 1257 - - - - - - - - - - 125,7 378,4 20 a2=0,7 - - - - - 826 1032 1239 1445 1639 - - - - - - 163,9 794,0
20 a2=1,0 - - 465 581 69,7 930 1162 1257 - - - - - - - - 125,7 540,5 20 a2=1,0 - - - - - 578 723 87 1012 1156 1301 1445 - - - - 163,9 1134,2
25 a2=0,7 - - - 954 1144 1526 190,7 1964 - - - - - - - - 196,4 514,7 25 a2=0,7 - - - - - - 1290 1548 180,6 2064 2323 2561 - - - - 256,1 992,4
25 a2=1,0 - - - 668 801 1068 1335 1602 1869 1964 - - - - - - 196,4 7353 25 a2=1,0 - - - - - - 903 1084 1264 1445 1626 1806 1987 2168 - - 256,1 1417,8
28 a2=0,7 - - - - 1282 1709  213,6 2463 - - - - - - - - 246,3 576,5 28 a2=0,7 - - - - - - 1445 1734 2023 2312 2601 2890 3179 3213 - - 321,3 11115
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393 2463 - - - - - 246,3 823,5 28 a2=1,0 - - - - - - 101,2 1214 1416 1619 1821 2023 2226 2428 263,0 - 321,3 1587,9
32 a2=0,7 - - - - - 1723 2154 2585 301,6 3217 - - - - - - 321,7 746,7 32 a2=0,7 - - - - - - - 1982 2312 2643 2973 3303 3633 3964 4196 - 419,6 12703
32 a2=1,0 - - - - - 1206 1508 1810 2111 2413 2714 3016 3217 - - - 321,7 1066,7 32 a2=1,0 - - - - - - - 1387 1619 1850 2081 2312 2543 2775 3006 3468 4196 1814,7
40 a2=0,7 - - - - - - 2064 247,7 2890 3303 371,6 4129 - - - - 502,6 1217,4 40 a2=0,7 - - - - - - - - - 2872 3231 3590 - - - - 655,6 1826,1
40 a2=1,0 - - - - - - 1445 1734 2023 231,2 2601 2890 - - - - 502,6 1739,1 40 a2=1,0 - - - - - - - - - 2011 2262 2513 - - - - 655,6 2608,7
DESIGN RESISTANCE [kN] for L, [nm] - CONCRETE C20/25, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 500 [N/mm?] DESIGN RESISTANCE [kN] for L, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 600 [N/mm?]
Size Loads | Anchorage Loads | Anchorage
d, | c/@ 700 | 800 1250 Feya | Loayiew /9 150 700 | 800 L R
- [kN] | [mm] IkN] | [mm]
8 a2=0,7 - 124 165 206 219 - - - - - - - - - - - 21,9 264,7 a2=0,7 154 232 262 - - - - - - - - - - - - - 26,2 169,9
8 a2=1,0 - 8,7 11,6 14,5 173 21,9 - - - ° ° ° ° ° ° ° 21,9 378,1 8 a2=1,0 10,8 16,2 21,6 26,2 o o © o - - - - - - - - 26,2 242,71
10 a2=0,7 - 155 206 258 31,0 341 - - - - - - - - - - 34,1 330,8 10 a2=0,7 193 289 386 410 - - - - - - - - - - - - 41,0 2123
10 a2=1,0 - 108 145 181 21,7 289 341 - - - - - - - - - 34,1 472,6 10 a2=1,0 135 203 27,0 338 405 410 - - - - - - - - - - 41,0 303,3
12 a2=0,7 - - 248 31,0 372 492 - - - - - - - - - - 49,2 397,0 12 a2=0,7 - 323 431 53,9 59,0 - - - - - - - - - - - 59,0 273,9
12 a2=1,0 - - 173 21,7 260 347 434 492 - - - - - - - - 49,2 567,1 12 a2=1,0 - 226 302 37,7 452 59,0 - - - - - - - - - - 59,0 391,3
14 a2=0,7 - - 289 36,1 434 578 669 - - - - - - - - - 66,9 463,1 14 a2=0,7 - 37,7 503 628 754 803 - - - - - - - - - - 80,3 319,6
14 a2=1,0 - - 202 253 303 405 506 60,7 669 - - - - - - - 66,9 661,6 14 a2=1,0 - 264 352 440 528 704 803 - - - - - - - - - 80,3 456,5
16 a2=0,7 - - - 413 495 66,1 826 874 - - - - - - - - 87,4 529,3 16 a2=0,7 - - 53,1 664 797 1049 - - - - - - - - - - 104,9 394,8
16 a2=1,0 - - - 289 347 462 57,8 694 809 87,4 - - - - - - 87,4 756,1 16 a2=1,0 - - 372 465 558 744 930 1049 - - - - - - - - 104,9 564,0
20 a2=0,7 - - - - 61,9 826 1032 1239 1366 - - - - - - - 136,6 661,6 20 a2=0,7 - - - 83,0 996 1328 1639 - - - - - - - - - 163,9 493,5
20 a2=1,0 - - - - 434 57,8 723 867 101,2 1156 1301 1366 - - - - 136,6 945,2 20 a2=1,0 - - - 58,1 69,7 930 1162 1395 1627 1639 - - - - - - 163,9 705,1
25 a2=0,7 - - - - - 1032 1290 1548 1806 2064 2134 - - - - - 2134 827,0 25 a2=0,7 - - - - 1144 1526 190,7 2289 256,11 - - - - - - - 256,1 671,4
25 a2=1,0 - - - - - 723 903 1084 1264 1445 162,6 1806 1987 2134 - - 213,4 1181,5 25 a2=1,0 - - - - 80,1 1068 1335 1602 1869 213,6 2403  256,1 - - - - 256,1 959,1
28 a2=0,7 - - - - - 1156 1445 1734 2023 2312 2601 267,7 - - - - 267,7 926,3 28 a2=0,7 - - - - - 1709 2136 2564 2991 3213 - - - - - - 3213 751,9
28 a2=1,0 - - - - - 809 1012 1214 1416 1619 1821 2023 2226 2428 263, - 267,7 13233 28 a2=1,0 - - - - - 19,6 1495 1794 2094 2393 2692 2991 3213 - - - 3213 10742
32 a2=0,7 - - - - - - 1652 1982 2312 2643 2973 3303 3497 - - - 349,7 1058,6 32 a2=0,7 - - - - - - 2154 2585 3016 3447 3878 4196 - - - - 4196 9739
32 a2=1,0 - - - - - - 1156 1387 1619 1850 2081 2312 2543 2775 3006 3468 3497 1512,3 32 a2=1,0 - - - - - - 150,8 181,0 2111 2413 2714 3016 3318 3619 3921 4196 4196 13913
40 a2=0,7 - - - - - - - 2154 2513 2872 3231 3590 - - - - 546,3 1521,7 40 a2=0,7 - - - - - - - - 2890 3303 3716 4129 - - - - 655,6 1587,9
40 a2=1,0 - - - - - - - 1508 1759 2011 2262 2513 - - - - 546,3 2173,9 40 a2=1,0 - - - - - - - - 2023 2312 2601 2890 - - - - 655,6 22684

DESIGN RESISTANCE [kN] for |, [mm] - CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 500 [N/mm?]

Loads | Anchorage
700 800 1250 FEd.yield lhd.yiem
[kN] [mm]

OVERLAP SPLICE - DESIGN RESISTANCE — CONCRETE C50/60, NOMINAL YIELD STRENGTH FOR TENSION - fyk= 600 [N/mm?]

216 238 259 262 262 262 262 262 262 262 - - - . . . . . . . . . .

8 a2=07 154 219 - 219 1416

8 - 262
8 a2=10 108 162 216 219 5 o o o o > o o 5 5 o o 21,9 202,2
10 a2=0,7 19,3 28,9 34,1 - - - - - - - - - - - - - 34,1 176,9 10 27,0 297 324 351 378 40,5 410 410 41,0 410 410 410 - - - - - - - - - - - - 41,0
10 2=10 135 203 270 338 341 - - - - . - - - . - - 341 252,8 12 302 332 362 392 422 452 490 528 565 590 590 590 590 590 - - - - - - - - - - 590
12 a2=07 - 323 431 492 - - - - - - - - - - - - 49,2 2283
12 a2=1,0 - 22,6 30,2 37,7 452 49,2 - - - - - - - - - - 49,2 326,1 14 - 387 422 457 493 528 572 616 660 704 792 803 803 803 803 803 - - - - - o o - 803
14 a2=07 - 37,7 503 628 669 - - - - - - - - - - - 66,9 266,3 16 - - - 484 521 558 604 651 697 744 837 930 1023 1049 1049 1049 1049 1049 - - - - - - 1049
1% BCEl . 2O R O SO D : : . . : : : . . : o2 2800 20 - - - - - - 756 814 872 930 1046 1162 127,9 1395 151,1 1627 1639 163,9 1639 1639 1639 1639 - - 1639
16 a2=07 - - 531 664 797 874 - - - - - - - - - - 87,4 329,0
16 a0 ) ) e e e s L ; B ) B B} B ) ) B A 7700 25 - - - - - - - - - - 1202 1335 1469 1602 173,6 1869 2003 213,66 2270 2403 2537 2561 - - 2561
20 a2=0,7 - - 664 830 996 1328 1366 - - - - - - - - - 136,6 4113 28 - - - - - - - - - - - 1495 1645 179,4 1944 209,4 2243 2393 2542 269,2 2841 299,1 3213 - 3213
20 a2=1,0 5 o 465 581 697 930 1162 1366 5 > o o 5 5 o o 136,6 587,5

32 - - - - - - - - - - - - - - 1960 211, 2262 2413 2564 271,4 2865 301,6 377,0 4196 419,6
25  a2=07 . . - 954 1144 1526 1907 2134 . . - - - . . - 2134 559,5
25  a2=1,0 - - - 668 80,1 1068 1335 1602 1869 2134 - - - - - - 2134 799,2 40 - - - - - - - - - - - - - - - - - - - - 2746 2890 - - 6556
28 a2=07 - - - - 1282 1709 2136 2564 2677 - - - - - - - 267,7 626,6
28 a2=1,0 - - - - 89,7 1196 1495 1794 2094 2393 2677 - - - - - 267,7 895,1
32 =07 . . - - . 1723 2154 2585 3016 3447 3497 - - . . - 349,7 811,6
32 =10 - - - - . 1206 1508 1810 2111 2413 2714 3016 3318 3497 - - 349,7 1159,4
40  a2=07 - - - - - - - 247,7 2890 3303 3716 4129 - - - - 546,3 13233
40  a2=1,0 - - - - - - - 1734 2023 2312 2601 2890 - - - - 546,3 1890,4
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DESIGN PERFORMANCE DATA v~ Universal polyester (styrene free) resin - European Approval for 15 substrates
POST INSTALLED REBARS

Si

TENSION LOAD

-

Mean ultimate bond resistance C12/15 [N/mm? 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60

-

T
g

[0
Mean ultimate bond resistance C16/20 [N/mm? 200 200 200 200 200 200 200 200 200 2.0 PRAWLPLUC

-

T
g

Mean ultimate bond resistance C20/25 [N/mm? 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.00 BONDED ANCHOR

2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.00 ‘k-K‘EMm"

-

T
g

Mean ultimate bond resistance C25/30 [N/mm?

-

Mean ultimate bond resistance C30/37

-

g
g

Mean ultimate bond resistance C35/45 [N/mm? 3.40 3.40 3.40 3.40 3.40 3.40 3.00 3.00 3.00 2.00

=

g
g

Mean ultimate bond resistance C40/50 [N/mm? 3.70 3.70 3.70 3.70 3.70 3.40 3.00 3.00 3.00 2.30

-

g
g

Mean ultimate bond resistance C45/55 [N/mm?

1
1
1
1
[N/mm? 300 300 300 300 300 300 3.00 300 270 200
1
1
] 400 400 400 370 3.70 340 340  3.00 300 230
1

-

g
g

Mean ultimate bond resistance C50/60 [N/mm? 4.30 4.30 4.00 4.00 3.70 3.70 3.40 3.40 3.00 2.30

ST
/CATE.

&
/€ ceR’

@ ETA12/0528 c € @@

FEATURES AND BENEFITS ~\ APPLICATIONS ~ BASE MATERIALS
= The most convenient bonded anchor for general purpose use = Gates Approved for use in:
= Approved for 15 substrates = Window elements = Hollow Brick
= Quick, secure and simple installation = Canopies = Solid Brick
= Product with wide spectrum of use in the medium load capacity area = Sanitary appliances = Hollow Sand-lime Brick
= |deal for applications where mechanical anchors are not suitable = Railings = Solid Sand-lime Brick
= Easy dosage thanks to patented self-opening system and use of = Handrails = Hollow Lightweight
manual or pneumatic gun = Consoles Concrete Block
= Option of use standard manual silicone gun = Ladders = Aerated Concrete
= Suitable for multiple use. Partly used product can be reused = Cable trays Block
after fitting new nozzle Also applicable to:

= Hollow-core Slab
INSTALLATION GUIDE ~~

DRILLING AND
MOUNTING

DOZING
|

ANCHORING
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RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R-KEM-II | RM50 ForMasonry
- - FOR MASONRY

INSTALLATION GUIDE (cont.) ~\~

I2RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS
R-KEM-Il | RM50 *orMasonry
- - FOR MASONRY

INSTALLATION DATA (cont.) ~\~

. Drill hole to the required diameter and depth for stud size being used. o
. Solid substrates: Clean the drill hole thoroughly with brush and hand pump at least four times before installation. S ; fotis
. Hollow substrates: insert mesh sleeve into the hole. : : T

Tinst %“,& cood, " ‘."7“.;.‘
.Insert cartridge into gun and attach nozzle. @ N R R AP |

. Dispense to waste until even colour is obtained.
. Solid substrates: Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle Wt D hogn
as the hole is filled to 70% of its depth. e :
7. Hollow substrates: Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle st M T
as the holeis filled to 100% of its depth. M -

8. Immediately insert the stud, slowly and with slight twisting motion. Remove any excess resin around the hole before it AERATED CONCRETE

aAaunh wWwN =

9. Attach fixture and tighten the nut to the required torque. Thread diameter d ]
Hole diameter in substrate d, [mm] 10 12 14 18
PRODUCT INFORMATION ~~ Installation torque Toa [Nm] 3 4 6 10
Min. hole depth in substrate h, [mm] hoom*5 hont5 hoont5 hoom*5
Product Code Description / Resin Type T w1 Min. installation depth hon [mm] 80 85 95 105
R-KEM-I-175 175 M!n. spacmg' i [mm] 50 50 50 54
R-KEM-11-300 R-KEMII Styrene Free Polyester Resin 300 Min. edge distance Coin [mm] 50 50 50 >4
R-KEM-II-410 410 CERAMIC SOLID SUBSTRATES
RKEMART75-W R-KEMII-W Low T ture (Winter) / Rapid Cure St Free Polyester Resi 175
o - W mper. r Inter, I r ren T r in
RKEMI-300-W B 300 _-_-m--m--m-
KRG R-KEMII-S High T ture (S ) / Slow Cure St Free Polyester Resi (1l Thread diameter ‘ fml
R-KEM-11-300-S g emperacure (Summer, ow Cure Styrene rree Polyester Resin 300 Hole diameter in substrate d0 [mm] 10 12 14 18
R-KEM-II-175-SET . . 175 Installation torque Ve [Nm] 5 8 10 15
R-KEM-1I-300-SET Set with 4 studs and plastic sleeves 300 Min. hole depth in substrate hu [mm] h"om +5 hmm +5 hnom +5 hnom +5
R-KEM-II-300-STONE . 300 Min. installation depth om [mm] 80 85 95 105
R-KEM-1I-410-STONE R-KEMII Stone colour Styrene Free Polyester Resin 410 Min. spacing s [mm] 50 50 50 54
R-KEM-1I-300-GREY ) 300 Min. edge distance [ [mm] 50 50 50 54
Grey colour Styrene Free Polyester Resin
R-KEM-II-410-GREY 410
R-KEM-11-300-SV Styrene Free Polyester Resin 300
R-CFS+RM50-4 RM50 Styrene Free Polyester Resin 300 dr
T\nst, ‘D‘
R-CFS+RM50-600-8 RM50 Styrene Free Polyester Resin 600 @
trix
R-STUDS !
Product Code
HOLLOW SUBSTRATES
Hole
Steel class 5.8 Steel class 8.8 Steel grade A4 T, d [mm]
Hole diameter in substrate d, [mm] 12 12 16 16 16 16 20
Installation torque T [Nm] 3 3 4 4 6 6 10
M8 R-STUDS-08110 R-STUDS-08110-88 R-STUDS-08110-A4 110 9 Min. hole depth in substrate h, [mm] h..+5 h,.+5 h_+5 h_+5 h_ +5 h_ +5 h_ +5
R-STUDS-08160 - R-STUDS-08160-A4 8 160 9 Min. installation depth ho,. [mm] 50 80 85 125 85 125 85
R-STUDS-10130 R-STUDS-10130-88 R-STUDS-10130-A4 10 130 12 Min. spacing 5. [mm] 100 100 100 100 100 100 120
o RSTUDS10170 . n 10 170 12 Min. edge dist 100 100 100 100 100 100 120
R-STUDS-10190 - - 10 190 12 Ik Cmin (mm]
R-STUDS-12160 R-STUDS-12160-88 R-STUDS-12160-A4 12 160 14 Plastic mesh sleeve size dxl [mm] 12x50 12x80 16x85 16x130 16x85 16x130 20x85
R-STUDS-12190 - R-STUDS-12190-A4 12 190 14
M12 R-STUDS-12220 - - 12 220 14
R-STUDS-12260 - - 12 260 14 Minimum working and curing time
R-STUDS-12300 ° R-STUDS-12300-A4 12 300 14
R-STUDS-16190 R-STUDS-16190-88 R-STUDS-16190-A4 16 190 18 te?;:rraettsre ‘ Curing time* [min] ‘ Working time [min]
R-STUDS-16220 = = 16 220 18
M16 R-STUDS-16260 - N 16 260 18 ‘ R-KEMII-W ‘ R-KEMII-S ‘ R-KEMII ‘ R-KEMII-W
R-STUDS-16300 - - 16 300 18 5 24h 45
R-STUDS-16380 - - 16 380 18 5 15 ) ) P ) i -
5 -10 - - 8h - - 20
5 -5 24h 8h 5h 3h 70 1
5 0 18h 4h 2h 2h 45 7
5 5 12h 2h 1h 1h 25 5
10 10 8h 1.5h 45 45 15 2
15 15 6h 1h 30 25 9 1.5
20 20 4h 45 15 15 5 1
25 30 1.5h 30 - 7 2 -
25 35 1h - - 6 - -
25 40 5 . . 5 . .
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*For wet concrete the curing time must be doubled
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RAWLPLUG® | BONDED ANCHORS WITH THREADED RODS I°PRAWLPLUG"® | BONDED ANCHORS WITH THREADED RODS
R-KEM-II | RM50 Fcruisonry "> R-KEM-II | RM50 rorvasonar "
- - FOR MASONRY - - FOR MASONRY

MECHANICAL PROPERTIES ~~ BASIC PERFORMANCE DATA ~

e me | w0 | iz | we L ose [ w [ wo [ oz ] ]
R-STUDS Metric Threaded Rods - Steel Class 5.8 RECOMMENDED LOAD

Nominal ultimate tensile strength - tension M [N/mm?] 500 500 500 500 TENSION AND SHEAR LOADF.,
e Fu L | 400 400 490 490 Silicate hollow block min 12MPa (eg KS Ratio Block 8 DF kNI 0.71 0.71 0.71 100 08 08 086
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 ficate hofow block min aeg atio Bloc ) ! ! ! : . . .
Elastic section modulus w, [mm?] 312 62.3 109.2 2775 Perforated ceramic blocks min 12MPa (eg Proton Hlz 12/0.9 DF) [kN] 0.63 0.71 0.86 1.00 1.00 1.14 1.14
Characteristic bending resistance MCe [Nm] 19 37 65 166 Perforated ceramic blocks min 15MPa (eg Wienerberger Porotherm) [kN] 0.43 0.57 0.71 0.71 1.00 1.00 0.71
Design bending resistance M [Nm] 15 30 52 133 Perforated ceramic blocks min 10MPa (eg Leiter Thermopor) [kN] 0.43 0.57 0.57 0.71 0.71 1.00 0.86
Allowable bending resistance Mec (Nm] M 21 37 9 Perforated ic blocks min 15MP. MEGA MAX [kN] 0.57 0.71 1.00 1.00 1.14 1.14 1.14
R-STUDS Metric Threaded Rods - Steel Class 8.8 errorated ceramic biocks min a(eg ) ’ ' ' ’ ' : :
Nominal ultimate tensile strength - tension f, [N/mm?] 800 800 800 800 Perforated ceramic blocks min 6.0MPa (eg LS Tableau Mono Rect) [kN] 0.26 0.26 0.57 0.57 0.57 0.57 0.43
Nominal yield strength - tension I’yk [N/mm?] 640 640 640 640 Perforated ceramic blocks min 6.0MPa (eg LS Tableau Rect) [kN] 0.34 0.34 0.43 0.43 0.57 0.57 0.43
Cross sectional area - tension A, [mm’] 36.6 58 84.3 157 Perforated ceramic blocks min 6.0MPa (eg LS Monomur) [kN] 0.26 0.26 0.43 0.43 0.43 0.43 0.43
Elastic section modulus We [mm’] 312 62.3 109.2 2173 Perforated ic blocks min 6MPa (eg SM BGV Thermo) IkN] 0.26 0.26 0.43 0.43 0.43 0.43 0.43
Characteristic bending resistance M [Nm] 30 60 105 266 errorated ceramic blocks min A S0 . ‘ . . . . .
Design bending resistance M [Nm] 24 48 84 213 Perforated ceramic blocks min 6.0MPa (eg SM BGV Thermo Plus) [kN] 0.34 0.34 0.34 0.34 0.34 0.43 0.34
Allowable bending resistance M. [Nm] 17 34 60 152 Lightweight concrete hollow block min 2.0MPa [kN] 0.34 0.43 0.71 0.71 0.71 1.00 1.00
R-STUDS Metric Threaded Rods - A4
Nominal ultimate tensile strength - tension [F [N/mm?] 700 700 700 700
Nominal yield strength - tension s [N/mm?] 350 350 350 350 BASIC PERFORMANCE DATA ~
Cross sectional area - tension A [mm?] 36.6 58 84.3 157
° R-STUDS LIGHT
Elastic section modulus W, [mm?3] 31.2 62.3 109.2 277.5
Characteristic bending resistance M [Nm] 26 52 92 233 Performance data for single anchor without influence of edge distance and spacing
Design bending resistance M [Nm] 17 34 59 149
Substrate type - Solid substrates
BASIC PERFORMANCE DATA ~ Plastic mesh sleeve size - - - - -
R-STUDS LIGHT MEAN ULTIMATE LOAD
Performance data for single anchor without influence of edge distance and spacing UENERL LD
Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 8.78 10.9 11.3 11.5
Size M8 M10 M12 M16 Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 2.65 3.24 4.11 4.68
Substrate type - Hollow substrates Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 7.54 8.00 8.30 8.50
Plastic mesh sleeve size [mm] 12x50 12x80 16x85 16x130 16x85 16x130 20x85 SHEARLOAD V,
MEAN ULTIMATE LOAD Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 5.79 8.35 11.6 11.5
TENSION AND SHEARLOAD F,, Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 243 3.4 4.36 4.48
Silicate hollow block min 12MPa (eg KS Ratio Block 8 DF) [kN] 3.42 3.50 3.73 5.11 4.16 4.48 4.24 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 5.86 8.11 7.91 8.23
Perforated ceramic blocks min 12MPa (eg Proton Hlz 12/0.9 DF) [kN] 3.21 3.54 3.87 4.03 3.97 4.16 3.69
" " . CHARACTERISTIC LOAD
Perforated ceramic blocks min 15MPa (eg Wienerberger Porotherm) [kN] 2.04 2.84 3.07 3.68 3.74 3.99 3.51
Perforated ceramic blocks min 10MPa (eg Leiter Thermopor) [kN] 2.08 2.98 3.19 3.78 3.68 4.03 3.77 TENSION LOAD N,
Perforated ceramic blocks min 15MPa (eg MEGA MAX) [kN] 2.86 3.43 3.74 3.59 3.71 3.94 3.80 Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 6.00 7.00 7.00 7.00
Perforated ic blocks min 6.0MP. LS Tabl: M Rect] kN 1.24 1.25 2.49 2.74 2.82 2.78 2.14
Sriorased celamic 5 ocks min a (g LS Tableau Mono Rect) fkN) Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 1.50 2.00 2.50 3.00
Perforated ceramic blocks min 6.0MPa (eg LS Tableau Rect) [kN] 1.73 1.60 237 2.51 2.41 2.68 2.10
Perforated ceramic blocks min 6.0MPa (eg LS Monomur) IkN] 1.30 1.39 1.99 2.06 2.05 2.12 2.05 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 5.00 5.00 5.00 5.00
Perforated ceramic blocks min 6MPa (eg SM BGV Thermo) [kN] 1.45 1.45 2.22 217 2.19 2.24 2.25 SHEAR LOAD V
Perforated ceramic blocks min 6.0MPa (eg SM BGV Thermo Plus) [kN] 1.51 1.60 1.39 1.45 1.86 2.07 175 Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 3.50 5.00 7.00 7.00
Lightweight te hollow block min 2.0MP. kN 1.73 2.38 3.52 3.00 3.93 3.75 3.92
IS A L T ° (kNJ Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 1.50 2.00 2.50 2.50
Substrate type - Hollow substrates
Plastic mesh sleeve size [mm] 12x50  12x80  16x85  16x130  16x85  16x130  20x85 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 3.50 5.00 5.00 5.00
CHARACTERISTIC LOAD DESIGN LOAD
TENSION AND SHEAR LOAD F TENSION LOAD N
Silicate hollow block min 12MPa (eg KS Ratio Block 8 DF) [kN] 2.50 2.50 2.50 3.50 3.00 3.00 3.00 - : . Bl
Perforated ceramic blocks min 12MPa (eg Proton Hlz 12/0.9 DF) [kN] 2.00 2.50 2.50 2.50 2.50 2.50 2.50 Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 2.40 2.80 2.80 2.80
Perforated ceramic blocks min 15MPa (eg Wienerberger Porotherm) [kN] 1.50 2.00 2.00 2.50 2.50 2.50 2.50 Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 0.75 1.00 1.25 1.50
Perforated ceramic blocks min 10MPa (eg Leiter Thermopor) [kN] 1.50 2.00 2.00 2.50 2.50 2.50 2.50 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 2.00 2.00 2.00 2.00
Perforated ceramic blocks min 15MPa (eg MEGA MAX) [kN] 2.00 2.50 2.50 2.50 2.50 2.50 2.50 SHEAR LOAD V,,
Perforated ceram!c blocks m!n 6.0MPa (eg LS Tableau Mono Rect) [kN] 0.90 0.90 1.50 2.00 2.00 2.00 1.20 Solid clay brick min 20MPa (eg M220/2.0) IkN] 1.40 2.00 2.80 2.80
Perforated ceramic blocks min 6.0MPa (eg LS Tableau Rect) [kN] 0.90 1.20 1.50 1.50 1.50 2.00 1.50 .
Perforated ceramic blocks min 6.0MPa (eg LS Monomur) IkN] 0.90 0.90 1.20 1.50 1.50 1.50 1.50 Autoclaved aerated concrete block min 6.0MPa (AACT) [kN] 0.75 1.00 1.25 1.25
Perforated ceramic blocks min 6MPa (eg SM BGV Thermo) [kN] 0.90 0.90 1.50 1.50 1.50 1.50 1.50 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 1.40 2.00 2.00 2.00
Perforated ceramic blocks min 6.0MPa (eg SM BGV Thermo Plus) [kN] 0.90 1.20 0.90 0.90 1.20 1.50 1.20 RECOMMENDED LOAD
Lightweight concrete hollow block min 2.0MPa [kN] 1.20 1.50 2.50 2.00 2.50 2.50 2.50 T
DESIGN LOAD fec
TENSION AND SHEAR LOAD F. Solid clay brick min 20MPa (eg Mz20/2.0) [kN] 1.71 2.00 2.00 2.00
Rd
Silicate hollow block min 12MPa (eg KS Ratio Block 8 DF) [kN] 1.00 1.00 1.00 1.40 1.20 1.20 1.20 Autoclaved aerated concrete block min 6.0MPa (AAC7) [kN] 0.54 0.71 0.89 1.07
Perforated ceramic blocks min 12MPa (eg Proton Hlz 12/0.9 DF) [kN] 0.88 1.00 1.20 1.40 1.40 1.60 1.60 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 1.43 1.43 1.43 1.43
Perforated ceramic blocks min 15MPa (eg Wienerberger Porotherm) [kN] 0.60 0.80 1.00 1.00 1.40 1.40 1.00 SHEAR LOAD V
Perforated ceramic blocks min 10MPa (eg Leiter Thermopor) [kN] 0.60 0.80 0.80 1.00 1.00 1.40 1.20 Solid clay brick min 20MPa (eg Mz20/2.0) kN] "‘1 00 143 2.00 2.00
olid clay brick min a (eg Mz20/2. K . . .
Perforated ceramic blocks min 15MPa (eg MEGA MAX) [kN] 0.80 1.00 1.40 1.40 1.60 1.60 1.60 Y el -
Perforated ceramic blocks min 6.0MPa (eg LS Tableau Mono Rect) [kN] 036 036 0.80 0.80 0.80 0.80 0.60 Autoclaved aerated concrete block min 6.0MPa (AACT) [kN] 054 0 0.89 0.89
Perforated ceramic blocks min 6.0MPa (eg LS Tableau Rect) [kN] 0.48 0.48 0.60 0.60 0.80 0.80 0.60 Solid silicate brick min 20MPa (eg KS NF 20/2.0) [kN] 1.00 1.43 1.43 1.43
Perforated ceramic blocks min 6.0MPa (eg LS Monomur) [kN] 0.36 0.36 0.60 0.60 0.60 0.60 0.60
Perforated ceramic blocks min 6MPa (eg SM BGV Thermo) [kN] 0.36 0.36 0.60 0.60 0.60 0.60 0.60
Perforated ceramic blocks min 6.0MPa (eg SM BGV Thermo Plus) [kN] 0.48 0.48 0.48 0.48 0.48 0.60 0.48
Lightweight concrete hollow block min 2.0MPa [kN] 0.48 0.60 1.00 1.00 1.00 1.40 1.40
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R' B RU S H ?lﬁs:lmhc SYSTEM

Brush accessory for cleaning out holes prior to anchor installation

R-BRUSH TC
R-BRUSH-LT
I
R-BRUSH-LH
FEATURES AND BENEFITS ~ APPLICATIONS BASE MATERIALS
= |deal for cleaning dust from drilled holes prior to applying bon- = Drilling holes in concrete, brick = Concrete
ded anchors or installing mechanical anchors and stone C12/15-C50/60
= Hole cleaning is necessary for correct loads = Rebar missed-outs
= Suitable for variable anchor embedment depths up to 2,5 m. = Rebar
= Suitable for repetitive and frequent use. = Post-installed rebar connections

= Formwork installation

= Securing formwork

= Shear dowel connections

= Foundation wall connections

= Renovation and modrnization of
bridges, buildings.

INSTALLATION GUIDE ~~

DRILLING

CLEANING

-

. Drill hole to the required diameter and depth for stud size being used.

N

. Before inserting anchor, clean inside of hole by commpresed air starting from the drill holle botton. Blow the hole at least
twice by compressed air at minimum 6 bar.

3. Choose extensions and brushes to the selected depth and diameter of the hole, then combine them into one set.
4. Clean the hole twice with a prepared brush set.
5. Clean the hole again with compressed air.

PRODUCT INFORMATION ~~

Diameter Rebar diameter
Drill diameter
360 = = = =

R-BRUSH-EXT-LH

R-BRUSH-EXT-LT 360 - - -

R-BRUSH-12-TC 200 12 10 M8

R-BRUSH-14-TC 200 14 12 M10 8
R-BRUSH-16-TC 200 16 14 M12 10
R-BRUSH-18-TC 200 18 16 - 12
R-BRUSH-20-TC 200 20 18 M16 14
R-BRUSH-22-TC 200 22 20 - 16
R-BRUSH-27-TC 200 27 25 M20 20
R-BRUSH-32-TC 200 32 30 M24 25
R-BRUSH-37-TC 200 37 35 M30 28
R-BRUSH-42-TC 200 42 40 - 32
R-BRUSH-52-TC 200 52 50 = 40
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I°?PRAWLPLUG® | BONDED ANCHORS
R BRUSH FOR AUTOMATIC
- CLEANING SYSTEM

System for automatic cleaning deep holes before installing the anchor in a solid substrate

R-BRUSH-EXT-H-SDS

R-BRUSH-EXT-H-TC

R-BRUSH TC
FEATURES AND BENEFITS ~\ APPLICATIONS BASE MATERIALS
= |deal for serial cleaning of deep holes. = Drilling holes in concrete, brick = Concrete
= |deal for cleaning dust from drilled holes prior to applying bon- and stone C12/15-C50/60
ded anchors or installing mechanical anchors = Rebar
= Hole cleaning is necessary for correct loads = Rebar missed-outs
= Suitable for variable anchor embedment depths. = Formwork installation
= Suitable for repetitive and frequent use. = Large panel reinforcing system
- Copy Eco
INSTALLATION GUIDE * Securing formwork

= Shear dowel connections

= Renovation and modrnization of

- bridges, buildings
z
=
=
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|

. Drill hole to the required diameter and depth for stud size being used.

2. Before inserting anchor, clean inside of hole by commpresed air starting from the drill holle botton. Blow the hole at least
twice by compressed air at minimum 6 bar.

. Choose extensions and brushes to the selected depth and diameter of the hole, then combine them into one set.
. Connect the drill set with the SDS tip.

. Clean the hole twice with a prepared brush set.

. Clean the hole again with compressed air.

-

o . A~ W

PRODUCT INFORMATION ~~

Diameter Rebar diameter
S AT~ M 4|

Product Code
[mm]

R-BRUSH-EXT-H-SDS 420 - o S o

R-BRUSH-EXT-H-TC 420 - - - -
R-BRUSH-12-TC 200 12 10 M8 =
R-BRUSH-14-TC 200 14 12 M10 8
R-BRUSH-16-TC 200 16 14 M12 10
R-BRUSH-18-TC 200 18 16 - 12
R-BRUSH-20-TC 200 20 18 M16 14
R-BRUSH-22-TC 200 22 20 - 16
R-BRUSH-27-TC 200 27 25 M20 20
R-BRUSH-32-TC 200 32 30 M24 25
R-BRUSH-37-TC 200 37 35 M30 28
R-BRUSH-42-TC 200 42 40 - 32
R-BRUSH-52-TC 200 52 50 = 40
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R'BRUSH chﬁ!r:EUBARLUSHES R_BLOWPUM gbavg

Brush accessory for cleaning out holes prior to anchor installation Manual blow pump ideal for cleaning dust from drilled holes

» Ideal for cleaning dust from drilled holes prior to applying bonded = |deal for cleaning dust from drilled holes prior to applying bonded anchors or = Accessory used for

anchors or installing mechanical anchors installing mechanical anchors cleaning out anchoring
» Hole cleaning is necessary for correct loads = Hole cleaning is necessary for correct loads holes in concrete and
= Manual, easy to use masonry

= Suitable for variable anchor embedment depths

= Suitable for repetitive and frequent use = Serial application

INSTALLATION GUIDE ~~ INSTALLATION GUIDE ~~
v
g z
= -
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z z
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. Drill hole to the required diameter and depth for stud size being used. 1. Before inserting anchor, clear debris from hole

. Before inserting anchor, clean inside of hole by commpresed air starting from the drill holle botton. Blow the hole at least 2. Insert pipe to bottom of hole and pump air repeatedly four times
twice by compressed air at minimum 6 bar. 3. Additional use of hole brush is recommended, four times

N =

. Choose extensions and brushes to the selected depth and diameter of the hole, then combine them into one set.
. Connect the drill set with the SDS tip. PRODUCT INFORMATION ~~

. Clean the hole again with compressed air. R-BLOWPUMP Manual Blow pump

o v N~ w

PRODUCT INFORMATION ~~

Diameter
Drill diameter Stud size

Product Code

R-BRUSH-M08/M 10 M8 12
R-BRUSH-M10/M 12 M10 14
R-BRUSH-M12/M 14 M12 16
R-BRUSH-M16/M 18 M16 20
R-BRUSH-M20/M 24 M20 26
R-BRUSH-M24/M 28 M24 30
R-BRUSH-M30/M 35 M30 37
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I2RAWLPLUG ® | BONDED ANCHORS I°PRAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS R STU D METRIC THREADED RODS
- - STEEL CLASS 1.4529 HCR, FLAT HEAD - - STEEL CLASS A4

Threaded rod made out of an austenitic special steel 1.4529 HCR classified in the highest corrosion resistance class A4 stainless steel threaded rod for outdoor and damp conditions

FEATURES AND BENEFITS ~ APPLICATIONS ~ FEATURES AND BENEFITS ~\ APPLICATIONS ~

= High-performance bonded anchors offer high load-bearing = Shipbuilding = Flue gas desulphurization plants = High-performance bonded anchors offer high load-bearing = Satelite dishes = Fixing electrical boxes,
capacities = Offshore technology = Tanks for aggressive chemical capacities = Balustrading & handrails sanitary ware, cable

= Can be post-installed through Fixture in some cases. (Consult = Swimming pool technology products = A4 stainless steel offers improved load-bearing capacities = Barriers trunking, etc.
technical advisory service) = Plants in the chemicalindustry = Tunnel construction (relative to standard carbon steel) = Safety barriers = Road Signs

= Flat head for quick manual installation without a setting tool = Heat exchangers and * Can be post-installed through fixture in some cases. = Starter bars

(Consult technical advisory service)

. . . . . . , wickets, f
= Hexagonal bit for the wrench with appropriate tightening torque Gates, wickets, fences

= Stadium seating

= Stainless steel 1.4529 HCR is characterized by its high resistance evaporators
to local corrosion phenomena, such as crevice corrosion, pitting,
or chlorine-induced stress corrosion cracking
= |t demonstrates excellent mechanical properties and can be used
in a wide temperature range
= |n contact with sulphuric or phosphoric acid, or chlorides and
salts, it offers excellent resilience and resistance to wear

INSTALLATION GUIDE ~

o
r4
INSTALLATION GUIDE ~ N
o
(a]
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o r4
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2 <
o
g 1. Drill hole to the required diameter and depth for stud size being used.
g . Clean the hole thoroughly with hand pump and hole brush
< . If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

-

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. Ifrequired, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached PRODUCT INFORMATION
. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

N o A wWwN

N oo AW N

PRODUCT INFORMATION ~~

Heaoe— %EI

L

1 | R-STUDS-08110-A4 8 110 52 4 9 40 4

Fixture

Product Code

M R-STUDS-08160-A4 8 160 102 54 9 90 54

m Fixture M10 R-STUDS-10130-A4 10 130 58 - 12 48 -
n_m o M12 R-STUDS-12190-A4 12 190 103 31 14 95 31
e e T RsTUDS 123004 " 00 s o 205

M8 R-STUDS-08110HCRFL 8 110 52 4 9 40 4 M16 RSTUDS16190-A4 16 190 75 . 18 7

M10 R-STUDS-10130HCRFL 10 130 58 - 12 48 - RSTUDS-20260-A4 20 260 17 ) 2 17

M12 R-STUDS-12160HCRFL 12 160 73 1 14 65 1 M24 R.STUDS-24300-A4 24 300 128 . 2% 132

M16 R-STUDS-16190HCRFL 16 190 75 - 18 71

M20 R-STUDS-20260HCRFL 20 260 117 - 22 117 -




I2RAWLPLUG ® | BONDED ANCHORS I°?PRAWLPLUG® | BONDED ANCHORS
METRIC THREADED RODS METRIC THREADED RODS
R-STU D - STEEL CLASS A4, FLAT HEAD R'STU D - STEEL CLASS A2, FLAT HEAD
4 stainless steel threaded rod for outdoor and damp conditions A2 stainless steel threaded rod for outdoor and damp conditions
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FEATURES AND BENEFITS ~ APPLICATIONS ~ FEATURES AND BENEFITS ~\ APPLICATIONS ~
= High-performance bonded anchors offer high load-bearing = Satelite dishes = Stadium seating = Threaded rod made of A2 stainless steel for outdoor use and in = Fastening with bonded anchors = Scaffolding
capacities = Balustrading & handrails = Gratings damp conditions = Supports = Heavy machinery
= A4 stainless steel offers improved load-bearing capacities = Safety barriers = Fixing electrical boxes, = High-performance bonded anchors offer high load-bearing capacities = Barriers = Facades
(relative to standard carbon steel) = Starter bars sanitary ware, cable = Can be post-installed through fixture in some cases. (Consult = Racking systems = Copy-eco systems

= Can be post-installed through fixture in some cases.

5 C ) = Gates, wickets, fences trunking, etc. technical advisory service) = Consoles = Cable trays
(Consult technical advisory service)

= Flat head for quick manual installation without a setting tool

! ; . . . = Lamps . ) = Railings = Curtain walling
Flat head for quick manual installation without a setting tool Necessary for use in copy-eco system - r.elnforcement of « Window elements « Formwork support
suspension rod in large-panel construction systems systems

INSTALLATION GUIDE ~~
INSTALLATION GUIDE ~~

DOZING
DOZING

ANCHORING

ANCHORING

BT | S o il |

. Drill hole to the required diameter and depth for stud size being used.
. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

i
PRODUCT INFORMATION ~~ @% 77777777777 +}§‘»<@> PRODUCT INFORMATION I ’/";;'
— =

Fixture

Length Max. thickness t, for: Max. thickness t, for:
Product Code diameter

N

. Drill hole to the required diameter and depth for stud size being used.
. Clean the hole thoroughly with hand pump and hole brush

-

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

N o A wWwN
N o A wWwN

L d T n ] by [ by |

Product Code
M8 R-STUDS-08110-A4FL 8 110 52 4 9 40 4
R-STUDS-10130-A4FL 10 130 58 - 12 48 -
M10 R-STUDS-10170-A4FL 10 170 98 38 12 88 38 R-STUDS-10330-A2FL
R-STUDS-10240-A4FL 10 240 168 108 12 158 108 R-STUDS-12140A2FL 12 140 53 -
R-STUDS-10300-A4FL 10 300 228 168 12 218 168 R-STUDS-12200-A2FL 12 200 113 41
R-STUDS-12140A4FL 12 140 53 - 14 45 - R-STUDS-12220-A2FL 12 220 133 61
M12 R-STUDS-12160-A4FL 12 160 73 1 14 65 1 R-STUDS-12250-A2FL 12 250 163 91
R-STUDS-12190-A4FL 12 190 103 31 14 95 31 R-STUDS-12260-A2FL 12 260 173 101
R-STUDS-12220-A4FL 12 220 133 61 14 125 61 R-STUDS-12280-A2FL 12 280 193 121
R-STUDS-16190-A4FL 16 190 75 - 18 71 - 2 R-STUDS-12330-A2FL 12 330 243 171
R-STUDS-16200-A4FL 16 200 85 - 18 81 - M1 R-STUDS-12350-A2FL 12 350 263 191
BHE R-STUDS-16220-A4FL 16 220 105 9 18 101 9 R-STUDS-12380-A2FL 12 380 293 221
R-STUDS-16260-A4FL 16 260 145 49 18 141 49 R-STUDS-12400-A2FL 12 400 313 241
M20 R-STUDS-20800-A4FL 20 800 657 537 22 657 537 R-STUDS-12440-A2FL 12 440 353 281
— R-STUDS-24300-A4FL 24 300 128 ° 26 132 ° R-STUDS-12490-A2FL 12 490 403 331
R-STUDS-24350-A4FL 24 350 178 34 26 182 34 R-STUDS-12500-A2FL 12 500 413 341
M30 R-STUDS-30440-A4FF 30 440 226 46 32 241 46 R-STUDS-12550-A2FL 12 550 463 391
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I2RAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 10.9

Threaded rod 10.9 grade steel for use with bonded anchors
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FEATURES AND BENEFITS ~~ APPLICATIONS ~

= Can be post-installed through fixture in some cases. (Consult = Oil and gas industry = Curtain walling
technical advisory service) = Pharmaceutical processing = Heavy machinery

= Hexagonal head for convenient use with torque wrench industry = Safety barriers

= Threaded rod mades of carbon steel class 10.9 is suitable for = Fastening with bonded anchors = Public seating

outdoor use and in damp conditions

= Class 10.9 provide much more greater tensile and yield strength
than the ordinary class 8.8

= Threaded rods provide high strength and good wear resistance

= Barriers = Heat exchangers

INSTALLATION GUIDE ~

DOZING

ANCHORING

='= N = 5 At
. Drill hole to the required diameter and depth for stud size being used.
. Clean the hole thoroughly with hand pump and hole brush

. Ifrequired, insert the mesh sleeve into position

SSLS

-

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached
. Leave undisturbed until curing time of resin has elapsed

N oo A wN

. Attach fixture and tighten the nut to the required installation torque

PRODUCT INFORMATION ~~ @%H 77777777777 {%ﬂ: -

Fixture

Length Max. thickness t,. for: Max. thickness t, for:
Product Code diameter
| 4 [t [ My [ M | 4]
R-STUDS-22280-109 22 280 123 - 24 123
M22 R-STUDS-22300-109 22 300 143 1 24 143 11
R-STUDS-22350-109 22 350 193 61 24 193 61
184

I°PRAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 10.9, FLAT HEAD

Threaded rod 10.9 grade steel for use with bonded anchors

FEATURES AND BENEFITS ~ APPLICATIONS ~

= Can be post-installed through fixture in some cases. = Oil and gas industry = Safety barriers
(Consult technical advisory service) = Pharmaceutical processing = Public seating

= Flat head for quick manual installation without a setting tool industry = Heat exchangers

= Threaded rod mades of carbon steel class 10.9 = Fastening with bonded anchors

is suitable for outdoor use and in damp conditions

= Class 10.9 provide much more greater tensile and yield
strength than the ordinary class 8.8

= Threaded rods provide high strength and good wear resistance

= Barriers
= Curtain walling
= Heavy machinery

INSTALLATION GUIDE ~

DOZING

ANCHORING

P | Sy o

. Drill hole to the required diameter and depth for stud size being used.
. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

| =
PRODUCT INFORMATION J@%{H fffffffffff — Dol
? NS

-

N o A wWwN

Diameter Length Max. thickness t, for: Max. thickness t, for:
Product Code diameter
L0 [ by [ b |4 ] Mg [ Ry |
20 - 22 57 =

M20 R-STUDS-20200109FL 200 57




R-STUD

METRIC THREADED RODS
-STEEL CLASS 8.8

Threaded rod 8.8 grade steel for use with bonded anchors.

5B

FEATURES AND BENEFITS ~~

= Threaded rod made of carbon steel class 8.8 is suitable
for outdoor use and in damp conditions

= Can be post-installed through fixture in some cases.
(Consult technical advisory service)

= Hexagonal head for convenient use with torque wrench

R

%
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APPLICATIONS ~

= Fastening with bonded anchors
= Balustrading & handrails

= Barriers

= Cable trays

= Consoles

= Curtain walling

= Formwork support systems

= Heavy machinery

= Lamps

= Safety barriers
= Road Signs

= Railings

= Public seating

R-STUD

METRIC THREADED RODS
- STEEL CLASS 8.8, FLAT HEAD

Threaded rod 8.8 grade steel for use with bonded anchors

N

w,

L

FEATURES AND BENEFITS ~\~
= Threaded rod made of carbon steel class 8.8 is suitable
for outdoor use and in damp conditions
= Possibility of removal when used with internally threaded socket
= Can be post-installed through fixture in some cases.
(Consult technical advisory service)
= No screwdriver needed for installation

APPLICATIONS ~

= Fastening with bonded anchors
= Balustrading & handrails

= Barriers

= Cable trays

= Consoles

= Curtain walling

= Formwork support systems

= Heavy machinery

= Lamps

= Safety barriers
= Road Signs

= Railings

= Public seating

= Copy-eco systems

INSTALLATION GUIDE ~
INSTALLATION GUIDE ~~

DOZING
DOZING

ANCHORING

ANCHORING

-

- 8 : . Drill hole to the required diameter and depth for stud size being used.
. Drill hole to the reqU|red diameter and depth for stud size being used.

-

2. Clean the hole thoroughly with hand pump and hole brush

2. Clean the hole thoroughly with hand pump and hole brush 3. IF required, insert the mesh sleeve into position
3. If required, insert the mesh sleeve into position 4. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
4. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product) 5. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached
5. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached 6. Leave undisturbed until curing time of resin has elapsed
6. Leave undisturbed until curing time of resin has elapsed 7. Attach Fixture and tighten the nut to the required installation torque
7. Attach fixture and tighten the nut to the required installation torque i

¢ PRODUCT INFORMATION ~\~ @% }ﬂ
PRODUCT INFORMATION ~~

%@w%ﬂ = | L |

Product Code

Eixtdre M8 R-STUDS-08130-88FL 8 130 72 24 9 60 24
i R-STUDS-10130-88FL 10 130 58 - 12 48 -
Product Code WHE R-STUDS-10190-88FL 10 190 118 58 12 108 58
M12 R-STUDS-12260-88FL 12 260 173 101 14 165 101
R-STUDS-16150-88FL 16 150 35 - 18 31 -
M8 R-STUDS-08110-88 110 4 R-STUDS-1619088FL 16 190 75 - 18 al
M10 R-STUDS-10130-88 10 130 58 - 12 48 RSUUBEIGAVOLEIAL 9 200 55 - i £l -
RSTUDS.12160.88 - 160 - ; 14 o ; - R-STUDS-16220-88FL 16 220 105 9 18 101 9
M2 R-STUDS-16260-88FL 16 260 145 49 18 141 49
R-STUDS-12300-88 12 300 213 141 14 205 141 R-STUDS-1630088FL 16 300 185 89 18 181 89
R-STUDS-16190-88 16 190 75 ) 18 71 _ R-STUDS-16450-88FL 16 450 335 239 18 331 239
M16 R-STUDS-16500-88FL 16 500 385 289 18 381 289
R-STUDS-16220-88 16 220 105 9 18 101 9 ST AP AL 58 570 17 - 55 17 N
R-STUDS-20220-88 20 220 77 - 22 7 - R-STUDS-20350-88FL 20 350 207 87 22 207 87
M20 R-STUDS-20260-88 20 260 117 - 22 117 - M20 R-STUDS-20450-88FL 20 450 307 187 22 307 187
RETUDEAGEEREE - o 157 = 7 e - R-STUDS-20500-88FL 20 500 357 237 22 357 237
R-STUDS-20600-88FL 20 600 457 337 22 457 337
M24 R-STUDS-24300-88 24 300 128 - 26 132 - s R-STUDS-24300-88FL 24 300 128 _ 26 132 _
M30 R-STUDS-30380-88 30 380 166 - 32 181 - R-STUDS-24600-88FL 24 600 428 284 26 432 284
EW R-STUDS-30380-88FL 30 380 166 - 32 181 -
R-STUDS-30710-88FL 30 710 496 316 32 511 316




I2RAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 8.8, HOT DIP GALVANIZED

Threaded rod 8.8 grade steel, hot-dip galvanized (HDG) with increased corrosion resistance, for use with
bonded anchors
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FEATURES AND BENEFITS ~~ APPLICATIONS ~
= Threaded rod made of hot dip galvanized steel = Fastening with bonded anchors = Heavy machinery
is suitable for outdoor use and in damp conditions = Balustrading & handrails = Lamps
= Can be post-installed through fixture in some cases. = Barriers = Safety barriers
(Consult technical advisory service) = Cable trays = Road Signs
= Hexagonal head for convenient use with torgue wrench = Consoles » Railings
= Curtain walling = Public seating

= Formwork support systems

INSTALLATION GUIDE ~

DOZING

ANCHORING

-

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

f
PRODUCT INFORMATION ~~
s+

N o oA woN

Fixture

Length Max. thickness t.. for. N Hole Max. thickness t_. for:
Product Code (i diameter fix
TS T WP I O

M8 R-STUDS-0816088ZFF 8 160 102 54 9 90 54

M10 R-STUDS-1013088ZFF 10 130 58 - 12 48
R-STUDS-1211088ZFF 12 110 23 = 14 15
R-STUDS-1216088ZFF 12 160 73 1 14 65 1
R-STUDS-1220088ZFF 12 200 113 41 14 105 41
R-STUDS-1222088ZFF 12 220 133 61 14 125 61

M2 R-STUDS-1233088ZFF 12 330 243 171 14 235 171
R-STUDS-1235088ZFF 12 350 263 191 14 255 191
R-STUDS-1238088ZFF 12 380 293 221 14 285 221
R-STUDS-1240088ZFF 12 400 313 241 14 305 241
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I°PRAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 8.8, HOT DIP GALVANIZED, FLAT HEAD

Threaded rod 8.8 grade steel, hot-dip galvanized (HDG) with increased corrosion resistance, for use with
bonded anchors

FEATURES AND BENEFITS ~\~ APPLICATIONS ~
= Threaded rod made of hot dip galvanized steel is suitable = Fastening with bonded anchors = Heavy machinery
for outdoor use and in damp conditions = Balustrading & handrails = Lamps
= Can be post-installed through fixture in some cases. = Barriers = Safety barriers
(Consult technical advisory service) = Cable trays = Road Signs
= Consoles = Railings
= Curtain walling = Public seating

= Formwork support systems

INSTALLATION GUIDE ~~

DOZING

ANCHORING

-

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

1N
PRODUCT INFORMATION ~~ J@% 77777777777 —] ﬂ
P\

N o A wWwN

Anchor Fixture

‘ Diameter Length Max. thickness t, for: Max. thickness t, for:
Product Code diameter
[t ] P [ buns | & [ b | By |

M12 R-STUDS-1235088HDF 12 350 263 191 14
R-STUDS-1621088HDF 16 210 95 - 18
R-STUDS-1622088HDF 16 220 105 9 18

Mie R-STUDS-1626088HDF 16 260 145 49 18
R-STUDS-1640088HDF 16 400 285 189 18
R-STUDS-2026088HDF 20 260 117 - 22

M20 R-STUDS-2030088HDF 20 300 157 37 22
R-STUDS-2032088HDF 20 320 177 57 22
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R-STUD

Threaded rod 8.8 grade steel, zinc flake (ZF) with increased corrosion resistance, for use with bonded anchors

R-STUD

Threaded rod 5.8 grade steel for use with bonded anchors

METRIC THREADED RODS
- STEEL CLASS 8.8, ZINC FLAKE, FLAT HEAD

METRIC THREADED RODS
-STEEL CLASS 5.8

FEATURES AND BENEFITS ~\
= High-performance bonded anchors offer high load-bearing

APPLICATIONS ~

FEATURES AND BENEFITS ~\~ = Balustrading & handrails

= Special zinc flake corrosion-resistant coating

APPLICATIONS ~~

= Facades
= Fastening with bonded anchors = Heavy machinery

A - - . ! capacities = Supports = Copy-eco systems
= Can be post-installed through fixture in some cases. = Balustrading & handrails = Lamps = Suitable For use with special mesh sleeves in hollow substrates. . Baf-)rpi)ers . Cagfle traysy
(Consult technical advisory service) = Barriers = Safety barriers = Can be post-installed through Fixture in some cases. (Consult = Racking systems = Curtain walling
= Cable trays = Road Signs technical advisory service) = Consoles = Formwork support
= Consoles = Railings = Hexagonal head for convenient use with torque wrench » Railings systems
= Curtain walling = Public seating = Possibility of removal when used with internally threaded socket = Window elements * Lamps

= Formwork support systems = Safety barriers

= Road Signs

= Scaffolding

= Heavy machinery
INSTALLATION GUIDE ~~
INSTALLATION GUIDE ~~

DOZING
DOZING

ANCHORING

ANCHORING

N

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque - Attach fixture and tighten the nut to the required installation torque

PRODUCT INFORMATION ~~ J@% ’’’’’’’’’’’ *}j@ PRODUCT INFORMATION E@HH 77777777777 p=|

‘ Anchor

L
i . Hole q

I | Diameter Length Max. thickness t,_for: - Max. thickness t,_F
Product Code g L diameter fix

-

. Drill hole to the reqU|red diameter and depth For stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. Ifrequired, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

N oo A wN
N o A wWwN

R-STUDS-08110 8 110

Fixture

Diameter Length Max. thickness t.. for: fiole Max. thickness t
Fix dlameter fix

Product Code M8

I R A Y WP N W N eTUDe10130 y 150 o s ; : s
R-STUDS-10130 10 130 58 - 12 48 -
-m--m--m--m--m--m--m- M10 R-STUDS-10170 10 170 o8 38 12 88 38
M8 R-STUDS-0816088ZFF 160 102 R-STUDS-10190 10 190 118 58 12 108 58
R-STUDS-12160 12 160 73 1 14 65 1
M10 R-STUDS-1013088ZFF 10 130 58 - 12 48 YTy > o0 T8 & v = o
R-STUDS-1211088ZFF 12 110 23 - 14 15 - M12 R-STUDS-12220 12 220 133 61 14 145 61
R-STUDS-1216088ZFF 12 160 - 1 14 65 1 R-STUDS-12260 12 260 173 101 14 165 101
R-STUDS-12300 12 300 213 141 14 205 141
R-STUDS-1220088ZFF 12 200 113 41 14 105 41 R-STUDS-16190 16 190 75 - 18 71 -
R-STUDS-1222088ZFF 12 220 133 61 14 125 61 R-STUDS-16220 16 220 105 9 18 101 9
M12 M16 R-STUDS-16260 16 260 145 49 18 141 49
R-STUDS-1233088ZFF 12 330 243 171 14 235 171 R-STUDS-16300 16 300 185 89 18 181 80
R-STUDS-1235088ZFF 12 350 263 191 14 255 191 R-STUDS-16380 16 380 265 169 18 261 169
R-STUDS-20260 20 260 117 - 22 117 -
R-STUDS-1238088ZFF 12 380 293 221 14 285 221 ) ST FET o5 0 e 5 7 = =
R-STUDS-1240088ZFF 12 400 313 241 14 305 241 R-STUDS-20350 20 350 207 87 22 207 87
M24 R-STUDS-24300 24 300 128 - 26 132 -
M30 R-STUDS-30380 30 380 166 - 32 181 -

190 191




I2RAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 8.8, ZINC FLAKE, FLAT HEAD

Threaded rod 5.8 grade steel for use with bonded anchors

FEATURES AND BENEFITS ~ APPLICATIONS ~

= High-performance bonded anchors offer high load-bearing = Fastening with bonded anchors = Railings
capacities = Supports = Window elements

= Suitable for use with special mesh sleeves in hollow substrates = Barriers = Scaffolding

= Flat head for quick manual installation without a setting tool = Racking systems = Heavy machinery

= Can be post-installed through fixture in some cases.
(Consult technical advisory service)
= Possibility of removal when used with internally threaded socket

= Consoles

INSTALLATION GUIDE ~~

DOZING

ANCHORING

-

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

1
PRODUCT INFORMATION - J@%H ,,,,,,,,,,, — @
|

Anchor

N o oA wN

Diameter Max. thickness t, for: - Max. thickness t, for:

Leng e
Product Code
I | Panon | Punis |
| fmm] | mm] | |__(mm] | mm] |
M8 R-STUDS-08110-FL 8 110 52 4 9 40 4
R-STUDS-08160-FL 8 160 102 54 9 90 54
R-STUDS-10080-FL 10 80 8 - 12 - -
M10 R-STUDS-10130-FL 10 130 58 - 12 48 -
R-STUDS-10170-FL 10 170 98 38 12 88 38
R-STUDS-10280-FL 10 280 208 148 12 198 148
R-STUDS-12110-FL 12 110 23 - 14 15 -
R-STUDS-12160-FL 12 160 73 1 14 65 1
M12 R-STUDS-12190-FL 12 190 103 31 14 95 31
R-STUDS-12220-FL 12 220 133 61 14 125 61
R-STUDS-12260-FL 12 260 173 101 14 165 101
R-STUDS-16190-FL 16 190 75 - 18 71
M16 R-STUDS-16220-FL 16 220 105 9 18 101 9
R-STUDS-16260-FL 16 260 145 49 18 141 49
R-STUDS-20260-FL 20 260 117 @ 22 17 o
M20 R-STUDS-20300-FL 20 300 157 37 22 157 37
R-STUDS-20350-FL 20 350 207 87 22 207 87
M24 R-STUDS-24300-FL 24 300 128 - 26 132 -
M30 R-STUDS-30380-FL 30 380 166 - 32 181 -
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I°PRAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 5.8, HOT DIP GALVANIZED

Threaded rod 5.8 grade steel, hot-dip galvanized (HDG) with increased corrosion resistance, for use with
bonded anchors

FEATURES AND BENEFITS ~\~ APPLICATIONS ~
= Threaded rod made of hot dip galvanized steel is suitable for = Fastening with bonded anchors = Heavy machinery
outdoor use and in damp conditions = Balustrading & handrails = Lamps
= Hexagonal head for convenient use with torque wrench = Barriers = Safety barriers
= Cable trays = Road Signs
= Consoles = Railings
= Curtain walling = Public seating

= Formwork support systems

INSTALLATION GUIDE ~~

DOZING

-

N o A wWwN

PRODUCT INFORMATION ~~

ANCHORING

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

Product Code

M8 R-STUDS-08110-HDG 8 110 52 4 9 40 4
M12 R-STUDS-12160-HDG 12 160 73 1 14 65 1
R-STUDS-20220-HDG 20 220 7 = 22 77 o
M20 R-STUDS-20260-HDG 20 260 117 - 22 117 -
R-STUDS-20270-HDG 20 270 127 7 22 127 7
M24 R-STUDS-24300-HDG 24 300 128 - 26 132

193




I2RAWLPLUG ® | BONDED ANCHORS

R T METRIC THREADED RODS
- - STEEL CLASS 5.8, HOT DIP GALVANIZED, FLAT HEAD

Threaded rod 5.8 grade steel, hot-dip galvanized (HDG) with increased corrosion resistance, for use with

bonded anchors
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FEATURES AND BENEFITS ~~

= Threaded rod made of hot dip galvanized steel is suitable for
outdoor use and in damp conditions

= High-performance bonded anchors offer high load-bearing
capacities

= Suitable for use with special mesh sleeves in hollow substrates.

= Flat head for quick manual installation without a setting tool

= Can be post-installed through fixture in some cases.
(Consult technical advisory service)

= Possibility of removal when used with internally threaded socket

INSTALLATION GUIDE ~~

DOZING

ANCHORING

-

. Clean the hole thoroughly with hand pump and hole brush
. IF required, insert the mesh sleeve into position

. Leave undisturbed until curing time of resin has elapsed

N o oA wN

PRODUCT INFORMATION ~~

Product Code

M12 R-STUDS-12150-HDFL 12 150
R-STUDS-16190-HDFL 16 190
R-STUDS-16240-HDFL 16 240

M16 R-STUDS-16270-HDFL 16 270
R-STUDS-16290-HDFL 16 290
R-STUDS-16320-HDFL 16 320
R-STUDS-16370-HDFL 16 370

M20 R-STUDS-20260-HDFL 20 260
R-STUDS-20300-HDFL 20 300
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. Attach fixture and tighten the nut to the required installation torque

APPLICATIONS ~

= Fastening with bonded anchors
= Supports

= Barriers

= Racking systems

= Consoles

. Drill hole to the required diameter and depth for stud size being used.

= Railings

= Window elements
= Scaffolding

= Heavy machinery

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

63 = 14
75 - 18
125 29 18
155 59 18
175 79 18
205 109 18
255 159 18
17 - 22
157 37 22

55
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121 29
151 59
171 79
201 108
251 159
17 -

157 37

I°PRAWLPLUG ® | BONDED ANCHORS
R STU D METRIC THREADED RODS
- - STEEL CLASS 5.8, ZINC FLAKE

Threaded rod 5.8 grade steel, zinc flake (ZF) with increased corrosion resistance, for use with bonded anchors

FEATURES AND BENEFITS ~
= Hexagonal head for convenient use with torque wrench

APPLICATIONS ~
= Fastening with bonded anchors = Heavy machinery

= Special zinc flake corrosion-resistant coating = Balustrading & handrails = Lamps
= Can be post-installed through fixture in some cases. = Barriers = Safety barriers
(Consult technical advisory service) = Cable trays = Road Signs
= Consoles = Railings
= Curtain walling = Public seating

= Formwork support systems

INSTALLATION GUIDE ~~

DOZING

ANCHORING

-

. Drill hole to the required diameter and depth for stud size being used.

. Clean the hole thoroughly with hand pump and hole brush

. If required, insert the mesh sleeve into position

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

. Leave undisturbed until curing time of resin has elapsed

. Attach fixture and tighten the nut to the required installation torque

PRODUCT INFORMATION ~~ ;
g——e——= <l

N o A wWwN

Diameter Length Max. thickness t, for: Max. thickness t_. for:
Product Code &3 diameter fix

Lt ]t | P [ [ b | P |
58 - 12 48 -

M10 R-STUDS-10130 -ZF 10 130

M12 R-STUDS-12160 -ZF 12 160 73 1 14 65 1
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R-STUD

Threaded rod 5.8 grade steel, zinc flake (ZF) with increased corrosion resistance, for use with bonded anchors

I°?PRAWLPLUG® | BONDED ANCHORS
R ITS A4 INTERNALLY THREADED SOCKETS
- - STAINLESS STEEL

Internally threaded socket for the attachement of suitable bolt or threaded rod. ETA Approved

METRIC THREADED RODS
- STEEL CLASS 5.8, ZINC FLAKE, FLAT HEAD
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FEATURES AND BENEFITS ~
= Special zinc flake corrosion-resistant coating

APPLICATIONS ~~
= Fastening with bonded anchors = Heavy machinery

with pure epoxy resin

FEATURES AND BENEFITS ~

= Allows removal of bolt to leave a re-usable socket in place
= High load-bearing capacity

= Close edge and spacing distances

APPLICATIONS ~~

= For fastening bolts

= Safety barriers

= Temporary works/formworks

BASE MATERIALS ~

Approved for use in:

= Non-cracked concrete
C20/25-C50/60

= Can be post—ingtalled t.hrough Fi?<ture in some cases. L] Balu;.trading & handrails = Lamps ) . Expgnsioq fr‘?e Functioning . . support systems
(Consult technical advisory service) = Barriers = Safety barriers = Available in zinc plated and stainless steel versions
= Cable trays = Road Signs
= Consoles = Railings

INSTALLATION GUIDE ~~

DOZING

ANCHORING

-

. Clean the hole thoroughly with hand pump and hole brush
. If required, insert the mesh sleeve into position

. Leave undisturbed until curing time of resin has elapsed
. Attach fixture and tighten the nut to the required installation torque

N o oA woN

= Curtain walling
= Formwork support systems

= Public seating

. Drill hole to the required diameter and depth for stud size being used.

. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
. Insert the threaded stud slowly and with a slight twisting motion, until the required embedment depth is reached

PRODUCT INFORMATION ~~ ;
=40

INSTALLATION GUIDE ~~

DRILLING AND
CLEANING

DOZING AND
ANCHORING

1. After injecting resin, immediately insert the socket anchor, slowly and with a slight twisting motion until flush with surface
2. Remove excess resin, then leave anchorage undisturbed until curing time has elapsed
3. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)

4. Attach fixture and tighten the nut to the required torque.

PRODUCT INFORMATION ~~

Anchor Fixture
Product Code L G885 e diameter Max. thickness t, g length for:
h o 12a d [mm] L [mm] L, [mm] d, [mm]
[ M6 R-ITS-A4-06075 10 75 24 - 7
M8 R-STUDS-08110FL-ZF 8 110 52 4 9 40 4 P — o - T i .
10 R-STUDS-10130FL-ZF 10 130 58 - 12 58 M8 RATS-A2-08090 12 9 ’s ) 5
R-STUDS-10170FL-ZF 10 170 98 38 12 88 38 Py — = - - i p—
R-STUDS-12110FL-ZF 12 110 23 - 14 15 - M10 RITS-A4-10100 16 100 30 i 12
M12 R-STUDS-12160FL-ZF 12 160 73 1 14 65 1 — p— - ps - i P
R-STUDS-12450FL-ZF 12 450 363 291 14 355 291 P~ RATS-AQ-16125 " 125 5 ) 18
M16 R-STUDS-16190FL-ZF 16 190 75 18 71 -
M24 R-STUDS-24300FL-ZF 24 300 128 26 132 -
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I2RAWLPLUG ® | BONDED ANCHORS I°PRAWLPLUG ® | BONDED ANCHORS
MIXER
R-ITS-Z INTERNALLY THREADED SOCKETS R-No NOZZLE

High load-bearing capacity Static mixer for bonded anchors in cartridges and CFS+ system

p—
FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~ .
= Allows removal of bolt to leave a re-usable socket in place = For fastening bolts Approved for use in:
= High load-bearing ca.pacit.y = Safety barriers = Non-cracked concrete
" (E:lose e}jgefandePaCt'PQ dlstances = Temporary works/formworks C20/25-C50/60
= Expansion free functioning support systems ol . -
= Available in zinc plated and stainless steel versions PP Y &‘l' | %ﬁﬂ R N OZ

INSTALLATION GUIDE ~

ST e R-NOZ-KER-II

z

<2 <

gz

=<

Ju R-NOZ-KEX-II
xVY | S tp————

(]

g o FEATURES AND BENEFITS ~ APPLICATIONS ~
< E = Covenient extrusion and mixing of resin and hardener = For use in a wide
Yo = Available with or without hanger range of fastening
ZT = |deal for serial applications: rebar or anchoring applications in

8 g = Specially dedicated nozzle fits for anchoring systems R-KEM Il, R-KER, R-CFS+ concrete and solid
o< = Possibility of extenstion- attach SP-CE-ED-1m extension nozzle masonry structures

1. After injecting resin, immediately insert the socket anchor, slowly and with a slight twisting motion until flush with surface INSTALLATION GUIDE ~~

2. Remove excess resin, then leave anchorage undisturbed until curing time has elapsed
3. Fill hole with the required resin to the recommended fill level. (Follow the relevant instructions for the resin product)
4. Attach fixture and tighten the nut to the required torque.
\

MOUNTING

PRODUCT INFORMATION ~~

3

ANCHORING

1. Simply screw the mixer nozzle onto the resin cartridge (after removing cap) or CFS+ system
- 2. Before inserting nozzle to the hole inject resin until even colour is obtained

| | thread Max. thickness t 3. Insert mixing nozzle to the far end the hole and inject resin, slowly withdrawing the nozzle

Mé R-ITS-Z-06075 10 75 24 - 7

Length Diameter
R-ITS-Z-08075 12 75 25 = 9
M8 Product Code
R-ITS-Z-08090 12 90 25 - 9
R-ITS-Z-10075 16 75 30 = 12
M10
R-ITS-Z-10100 16 100 30 - 12 R-NOZ-10 200 10 element Mixer Nozzle -
M12 R-ITS-Z-12100 16 100 35 - 14 R-NOZ-100/100 200 10 element Mixer Nozzle -
M16 R-ITS-Z-16125 24 125 50 - 18 R-NOZ-EXT-200 200 Extension for mixer nozzle R-NOZ 9.5
R-NOZ-EXT-300 300 Extension for mixer nozzle R-NOZ 9.5
R-NOZ-EXT-3000 3000 Extension for mixer nozzle R-NOZ 12
SP-CE-ED-1M 1000 Extension for mixer nozzle R-NOZ 12
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PLASTIC MES R S
R-PLS ax=™ SP-CE i

The sleeve for reduced mortar consumption and optimal mechanical interlock Metal, zinc-plated mesh sleeve for use with bonded anchors in hollow substrates and concrete
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FEATURES AND BENEFITS ~\~ APPLICATIONS ~
FEATURES AND BENEFITS APPLICATIONS ~ = Reduces consumption of resin and holds threaded rod in position = For use with R-STUDS
= Ensures that the anchor rod is properly centred. = For use with R-STUDS threaded = Optimal mechanical interlock threaded rods in
= Reduces consumption of resin rods in hollow base materials = Dedicated for deep anchorage hollow base materials
= User-friendly installation in hollow substrates = Necessary for use in copy-eco system - reinforcement of
= Size must be adjusted to the hole depht and diameter suspension rod in large-panel construction systems

= Hole cleaning is not necessary
INSTALLATION GUIDE ~~
INSTALLATION GUIDE ~~

DRILLING AND
MOUNTING

DRILLING

MOUNTING
DOZING

ANCHORING

ANCHORING

. Drill the hole and clear it with steps proper for the used substrate.

N

1. Drill the hole and clean it up.

. 2. Insert the mesh into pre-drilled hole, inject the resin and apply the stud.
2. Insert the sleeve in the hole. L .
W th 00 % of denth of the hole and cl X 3. Apply the curing time given on the label of bonded anchor.
3. A the resin in 100 % of depth of the hole and close the cap. . . . . . s .
PPl ) ° P . ) . p. 4. After full curing of the resin complete the installation using torque indicated in proper ETA assesment.
4. Place the stud in the sleeve and wait until full curing of the resin, as stated on the product label.
s. After full curing of the anchor, install the fixed element with proper torque. PRODUCT INFORMATION
PRODUCT INFORMATION ~ ‘ Diameter ‘ Hole diameter ‘ Length ‘
Size Product Code 5 | Stud size
‘ d [mm] ‘ d, [mm] ‘ L [mm] ‘
Plastic mesh sleeve size
@12 SP-CE-R08 10 12 1000 M8
Product Code dxl Stud size Raw material @14 SP-CE.R10 12 14 1000 M8-M10
216 SP-CE-R12 14 16 1000 M12
@12 R-PLS-12050-10 12x50 M8 polypropylene transparent @20 SP-CE-R16 20 22 1000 M16
GG R-PLS-16085-10 16x85 M10-M12 polypropylene transparent 224 SP-CE-R20 26 28 1000 M20
R-PLS-16130-10 16x130 M10-M12 polypropylene transparent
@20 R-PLS-20085-10 20x85 M16 polypropylene transparent




I2RAWLPLUG ® | BONDED ANCHORS
R_ N OZ_ P FOR AUTOMATIC
CLEANING SYSTEM

System for automatic cleaning deep holes before installing the anchor in a solid substrate

R-NOZ-P-28-50

R-NOZ-P-16-26

FEATURES AND BENEFITS ~~

APPLICATIONS ~~

= Full control over the degree to which the hole is filled with resin = For use in a wide range of

= Uniform resin injection into the hole
= Absence of air bubbles in the hole.
= Dispensing of the appropriate volume of the resin.

INSTALLATION GUIDE ~~

fastening applications in
concrete and solid masonry
structures

= Extending existing buildings
and structures.

= Rebar dowelling

= Drilling holes in concrete, brick

MOUNTING

DOZING

1. Prepare the resin for the application.
. Cut the PISTON PLUG with the required hole diameter.

. Discard about 10 cm of unmixed resin, then connect the other end of the hose to the resin mixer.
. Start dispensing the resin: the resin being injected will now be pushing the plug out of the hole (like a piston)

2
3. Insert the hose with piston plug into the bottom hole.
4
5

PRODUCT INFORMATION ~~

and stone

= Copy-eco systems

= Rebar missed-outs

= Rebar

= Post-installed rebar connections

= Formwork installation

= Shear dowel connections

= Renovation and modrnization of
bridges, buildings.

Suitable for Drill diameter

R-NOZ-P-16-26 Piston Plug dosing 16-26

R-NOZ-P-28-50 Piston Plug dosing 28-50

R-NOZ-P-SET Piston Plug dosing 16-50
202

I°?PRAWLPLUG® | BONDED ANCHORS

R-NOZ-ADAPTER »esoxrer

Air Adapter R-NOZ-ADAPTER

R-NOZ-ADAPTER-14

FEATURES AND BENEFITS ~

= Thanks to the use of a compressor speed up work.

= |deal for serial cleaning of deep holes.

= Enables precise cleaning of holes - especially in deep
anchoring.

= Uniform removes dust and dust from the hole.

INSTALLATION GUIDE ~~

MOUNTING

1. Select the right air adapter to the required hole size.

R-NOZ-ADAPTER-28

APPLICATIONS ~

= For use in a wide range of
fastening applications in
concrete and solid masonry
structures

= Drilling holes in concrete, brick
and stone

= Rebar missed-outs

= Formwork installation

= Shear dowel connections

= Renovation and modrnization of
bridges, buildings.

= Securing formwork

BASE MATERIALS ~

Approved for use in:

= Non-cracked concrete
C12/15-C50/60

2. Connected adapter to the flexible hose insert in the hole, reaching the bottom.
3. The other end of the flexible hose connect to the compressor and start cleaning the hole with dust.
4. Clean the hole with compressed air starting from the drill hole bottom, blow the hole at least twice by compressed air

minimum 6 bar.

PRODUCT INFORMATION ~~

Product Code

R-NOZ-ADAPTER-14
R-NOZ-ADAPTER-22
R-NOZ-ADAPTER-28

Size

14-20
22-26
28-50




I2RAWLPLUG ® | BONDED ANCHORS I°PRAWLPLUG ® | BONDED ANCHORS
R GU DISPENSER GUN R GU DISPENSER GUN
- 175-310 ML, 345 ML - FOR 380-410ML CARTRIDGES

Professional dispensing system for resin anchors in cartridges Professional dispensing system for resin anchors in cartridges

R-GUN-300-N R-GUN-345-N
FEATURES AND BENEFITS ~\~ APPLICATIONS ~
= Fast and effortless resin injection = Dispenser gun suitable for
= Convenient dispensing tool for a range of situations 175ml, 280ml, 300ml, 310ml, FEATURES AND BENEFITS APPLICATIONS ~~
= Type of gun used for anchoring strictly 345ml cartridges = Manual operation - no need for external power supply = Dosing of bonded resins and
depends on the type of cartridge = Manual operation - no need = Type of gun used for anchoring other mediums from coaxial
= Robust design for all jobsite conditions for external power supply strictly depends on the type of cartridge 380 -410 ml cartridges.
= For use in a wide range of = Fast and effortless resin injection = Manual operation - no need for
fastening applications in = Convenient dispensing tool for a range of situations external power supply
concrete and solid masonry = Robust design for all jobsite conditions = For use in a wide range of
structures fastening applications in
concrete and solid masonry
structures

INSTALLATION GUIDE ~

INSTALLATION GUIDE ~~

'

e

MOUNTING

MOUNTING

DOZING
DOZING

1. Open the cartridge and attach the proper nozzle.
2. Put the cartridge into the gun thoroughly. 1. Open the cartridge and attach the proper nozzle.
3. Make sure that the nozzle is in correct position and lies in the Fence. 2. Put the cartridge into the gun thoroughly.
4. By pressing the trigger dose the required amount of the product. 3. Make sure that the nozzle is in correct position and lies in the fence.
5. After finished work empty the gun and clean if necessary. 4. By pressing the trigger dose the required amount of the product.

5. After finished work empty the gun and clean if necessary.

PRODUCT INFORMATION ~~

PRODUCT INFORMATION
R-GUN-300-N 300 ml CARTRIDGE GUN Cartridges 175 ml, 280 ml, 300ml, 310ml R-KEM+, R-KEM-II, R-KER, R-KER-II Product Code Sultable for

R-GUN-345-N 345 ml CARTRIDGE GUN R-KER-345, R-KER-1I-345 R-GUN-380-P 380 ml CARTRIDGE GUN R-KEM-II-380,410, R-KF2-380,400, R-KER-II-400, R-KER-380, R-KER-400

PRODUCT COMMERCIAL DATA ~

| oumtyled | weswbal |

R-GUN-300-N 300 ml CARTRIDGE GUN 1.00 12.0 388.9 5906675280141
R-GUN-345-N 345 ml CARTRIDGE GUN 12 12 300 12.0 12.0 329.1 5906675280158
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R-GUN-MULTI FoR5oN50e0 ancriors in carrrinces R-GUN &=

Professional dispensing system for resin anchors in cartridges Professional dispensing system for resin anchors in cartridges

FEATURES AND BENEFITS ~~ APPLICATIONS ~ BASE MATERIALS ~ FEATURES AND BENEFITS ~\~ APPLICATIONS ~ BASE MATERIALS ~

= Fast and effortless resin injection = Dosing of bonded resins and Approved for use in: = Manual operation - no need for external power supply = Manual operation - no need for  Approved for use in:

= Manual operation - no need for external power supply other mediums from coaxial = Cracked Concrete = Type of gun used for anchoring strictly depends on the type of external power supply = Cracked Concrete

= Convenient dispensing tool for a range of situations 380-410 ml cartridges. = Non-cracked Concrete cartridge = Pneumatic gun ideal for serial = Non-cracked Concrete

= Robust design for all jobsite conditions = Manual operation - no need for = Ceramics = Fast and effortless resin injection application = Solid Brick

= One dispenser for all types of cartridges external power supply = Solid Brick = Convenient dispensing tool for a range of situations = For use in a wide range of fa- = Solid Concrete Block

= For use in a wide range of = Silicate Blocks = Robust design for all jobsite conditions stening applications in concrete = Solid Sand-lime Brick

fastening applications in = Solid Concrete Block = Gun dedicated for side-by-side cartridges of 600, 385 ml and solid masonry structures = Hollow Brick
concrete and solid masonry = Hollow Lightweight Concrete
structures Block

= Hollow Sand-lime Brick

INSTALLATION GUIDE ~ = Hollow-core Slab

g b/ INSTALLATION GUIDE ~~
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1. Open the cartridge and attach the proper nozzle.
2. Put the cartridge into the gun thoroughly.
3. Make sure that the nozzle is in correct position and lies in the fence. 1. Open the cartridge and attach the proper nozzle.
4. By pressing the trigger dose the required amount of the product. 2. Put the cartridge into the gun thoroughly.
5. After finished work empty the gun and clean if necessary. 3. Make sure that the nozzle is in correct position and lies in the fence.

4. By pressing the trigger dose the required amount of the product.
PRODUCT INFORMATION ~~ 5. After finished work empty the gun and clean if necessary.

R-GUN-MULTI Universal cartridge dispenser For R-KEX, R-KER-II, R-KER, R-KEM-II in 300, 380-410ml coaxial, 385, 600ml sibe by side cartridges PRODUCT INFORMATION

R-GUN-600-P 385, 600 ml CARTRIDGE GUN R-KEX-II




I°2RAWLPLUG® | BONDED ANCHORS I2RAWLPLUG ° | BONDED ANCHORS
c
R-G U N oispenser Gun crs+ R-G U N D PeNeER cun 3s0ML

Professional dispensing system for bonded anchors in 300 ml foil loads Professional dispensing system for resin anchors in cartridges

f’/ -
FEATURES AND BENEFITS ~~ APPLICATIONS ~ FEATURES AND BENEFITS ~\~ APPLICATIONS ~
= Manual operation - no need for external power supply = Gun dedicated for 300 ml CFS+ = Type of gun used for anchoring strictly depends on the type of = Dosing of bonded resins and
= Type of gun used for anchoring strictly depends on the type of system cartridge other mediums from coaxial
cartridge = For use in a wide range of = Fast and effortless resin injection 380-410 ml cartridges.
= Fast and effortless resin injection fastening applications in = Convenient dispensing tool for a range of situations = For use in a wide range of
= Convenient dispensing tool for a range of situations concrete and solid masonry = Robust design for all jobsite conditions fastening applications in
= Robust design for all jobsite conditions structures concrete and solid masonry
structures
= Pneumatic gun ideal
for serial application
INSTALLATION GUIDE ~~ INSTALLATION GUIDE ~~
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1. Drill hole to the required diameter and depth for threaded rods size being used.

N

. Join the gun with the source of compressed air.

2. Clean the hole thoroughly with brush and hand pump at least four times before installation. 2. Open the cartridge and attach the proper nozzle.

3. Insert foil into gun and attach nozzle. 3. Open the gun, press the cartridge into the gun and close it thoroughly.

4. Dispense to waste until even colour is obtained. 4. Make sure that the nozzle is in correct position and lies in the fence.

5. Insert the mixer nozzle to the bottom of the drill hole and inject resin, slowly withdrawing the nozzle as the hole is filled to 5. By pressing the trigger dose the required amount of the product. Air flow might by adjusted by regulator in the back part
70% of its depth. of gun.

6. Immediately insert the rebar, slowly and with slight twisting motion. Remove any excess resin around the hole before it 6. After finished work empty the gun and clean if necessary.
sets and leave it undisturbed until the curing time elapses.

7. Attach fixture and tighten the nut to the required torque. PRODUCT INFORMATION ~\~

PRODUCT INFORMATION ~~

TR Magnitude of force exerted by
. ) the applicator Magnitude of
Product Code Description Suitable for system force exerted by the applicator
Product Code Suitable for Colour
RCFS+GUN 300 ml CFS+ GUN RV200, RMS0, RP30 : el | kel | bal kN

R-CFS+GUN-600 600 ml CFS+ GUN RV200, RM50, RP30 transparent R-GUN-380-PNEU For 380ml coaxial cartridges only 1 1.81 6.8 2.2

380 ml Cartridge
Pneumatic Gun




I2RAWLPLUG ® | BONDED ANCHORS
R G U N PNEUMATIC
- DISPENSER GUN CFS+

Professional dispensing system for resin anchors in foil packs

FEATURES AND BENEFITS ~~
= Type of gun used for anchoring strictly depends
on the type of cartridge
= Fast and effortless resin injection
= Convenient dispensing tool for a range of situations
= Robust design for all jobsite conditions

INSTALLATION GUIDE ~~

MOUNTING

DOZING

-

backwards.
2. Open the cartridge and attach the proper nozzle.
3. Put the cartridge into the powered gun thoroughly.

APPLICATIONS ~

= Pneumatic gun dedicated for

300/600 ml CFS+ system

= Pneumatic gun ideal for serial

application

= For use in a wide range of

fastening applications in

concrete and solid masonry

structures

BASE MATERIALS ~

Approved for use in:

= Cracked Concrete

= Non-cracked Concrete

= Solid Brick

= Solid Concrete Block

= Solid Sand-lime Brick

= Hollow Brick

= Hollow Lightweight
Concrete Block

= Hollow Sand-lime Brick

= Hollow-core Slab

. Charge the battery and install it in the dispenser handle. Release the squeezing piston with the button and pull it

4. By pressing the trigger dose the required amount of the product. Dispense to waste until even colour is obtained

(min. 10 cm).

5. Resin dosaging can be performed in a manual or repetitive function. The setting is possible by selecting the manual

or repate button

6. After finished work empty the gun and clean if necessary.

PRODUCT INFORMATION ~~

Product Code Description

R-CFS+-GUN-PNEU 300/600 ml CARTRIDGE GUN

Suitable for

RV200, RM50, RP30

I°?PRAWLPLUG® | BONDED ANCHORS
R_G U N DISPENSER GUN
CFS+

Professional dispensing system for bonded anchors in 300 ml foil packs

FEATURES AND BENEFITS ~\~
= Manual operation - no need for external power supply
= Type of gun used for anchoring strictly depends
on the type of cartridge
= Fast and effortless resin injection
= Convenient dispensing tool for a range of situations
= Robust design for all jobsite conditions

INSTALLATION GUIDE ~~

APPLICATIONS ~

= Gun dedicated for 300 ml
CFS+ system

= For use in a wide range of
fastening applications in
concrete and solid masonry
structures

MOUNTING

e

DOZING

N

. Insert foil into gun and attach nozzle.
. Dispense to waste until even colour is obtained.

[V, B N VU ]

. Drill hole to the required diameter and depth for threaded rods size being used.
. Clean the hole thoroughly with brush and hand pump at least four times before installation.

. Insert the mixer nozzle to the bottom of the drill hole and inject resin,

slowly withdrawing the nozzle as the hole is filled to 70% of its depth.

6. Immediately insert the rebar, slowly and with slight twisting motion.
Remove any excess resin around the hole before it sets and leave it undisturbed until the curing time elapses.

7. Attach fixture and tighten the nut to the required torque.

PRODUCT INFORMATION ~~

Product Code Description
R-CFS+-GUN 300 ml CFS+ GUN
R-CFS+GUN-600 600 ml CFS+ GUN
R-GUN-CFS+300-P 300 ml CFS+ GUN

Suitable for Colour
RV200, RM50, RP30
RV200, RM50, RP30 transparent
RV200, RM50, RP30 transparent
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I2RAWLPLUG ® | BONDED ANCHORS
R-G U N BATTERY DISPENSER GUN 380 ML

Professional dispensing system for resin anchors in cartridges

FEATURES AND BENEFITS ~~ APPLICATIONS ~

= Fast and effortless resin injection = Dosing of bonded resins and

= Wireless work thanks to a powerful battery. other mediums from coaxial 380
= Light and ergonomic design. -410 ml cartridges.

= Controlled speed ensures controlled dosing.
= Safety switch in case of excessive overload prevents damage.
= Anti-drip function

INSTALLATION GUIDE ~

MOUNTING

DOZING

-

. Charge the battery and install it in the dispenser handle. Release the squeezing piston with the button and pull it bac-
kwards.

2. Open the cartridge and attach the proper nozzle. Put the cartridge into the powered gun thoroughl

3. By pressing the trigger dose the required amount of the product. Dispense to waste until even colour is obtained (min. 10
cm).

4. Resin dosaging can be performed in a manual function

PRODUCT INFORMATION ~~

Product Code Suitable for Magnitude of force exerted by the applicator Voltage Battery capacity | Charging time
18 2 0,5

R-GUN-380-AKU-T For 380ml (10:1 ratio) coaxial cartridges 6,86
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R G U N BATTERY EXTRUSION GUN
- WITH DOSING 380 ML

Memory function - enables precise dispensing of a repetitive amount of resin

FEATURES AND BENEFITS ~\~ APPLICATIONS ~

= Quick and easy application of resins. = Dosing of bonded resins and
= Wireless work thanks to a powerful battery. other mediums from coaxial
= Option of memorizing the dose. 380-410 ml cartridges.

= Regulation of the dosing speed.

= Anti-drip function

= Battery powered - high performance lithium-ion battery.

= Memory function - enables precise dispensing of a repetitive
amount of resin

INSTALLATION GUIDE ~~

MOUNTING

DOZING

N

. Charge the battery and install it in the dispenser handle. Release the squeezing piston with the button and pull it backwards.

. Open the cartridge and attach the proper nozzle.

. Put the cartridge into the powered gun thoroughly.

. By pressing the trigger dose the required amount of the product. Dispense to waste until even colour is obtained (min. 10 cm).

. Resin dosaging can be performed in a manual or repetitive function. The setting is possible by selecting the manual or repate
button

6. After finished work empty the gun and clean if necessary.

oA WwN

PRODUCT INFORMATION ~~

Range of

tempera- | Battery Cl.lar
.~ |Performance| ging

tures for |capacity time

application

Dosing

speed Description

Product Code Suitable for

. . up to 50 o -
R-GUN-380-AKUDOSE o7 380mL(10:1 ratio) 4 o) max 5 18 +5-+40 2 cartridgeson 100%" 45 -
coaxial cartridges 1 battery 65 min

Li-ion
R-GUN-380-AKUDOSE, ) i . ; . .
RT-CGB18V-DBZ ¢ GUN-KEX600AKUDOS 18 2 B; E)ti\rg T Sf/k
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I2RAWLPLUG ® | BONDED ANCHORS
R-G U N BATTERY GUN WITH DOSING 600 ML FOR R-KEX-II

Professional dispensing system for resin anchors in cartridges

o,

FEATURES AND BENEFITS ~~ APPLICATIONS ~

= Quick and easy application of resins. = Dosing of bonded resins in

= Wireless work thanks to a powerful battery. Side by Side cartridges 385 and
= Option of memorizing the dose. 600ml R-KEX-II

= Regulation of the dosing speed.

= Anti-drip function

= Battery powered - high performance lithium-ion battery.

= Memory function - enables precise dispensing of a repetitive
amount of resin

INSTALLATION GUIDE ~

g Y

1. Charge the battery and install it in the dispenser handle. Release the squeezing piston with the button and pull it backwards.
2. Open the cartridge and attach the proper nozzle.

3. Put the cartridge into the powered gun thoroughly.

4. By pressing the trigger dose the required amount of the product. Dispense to waste until even colour is obtained (min. 10 cm).

5. Resin dosaging can be performed in a manual or repetitive function. The setting is possible by selecting the manual or repate
button.

6. After finished work empty the gun and clean if necessary.

PRODUCT INFORMATION ~~

LEEpllER el 5;:ng2€ Dosin
force exerted by | Voltage tureps for " i 9 Description
Product Code Suitable for the applicator
application

mmm-m-

e N up to 50
R-GUN-KEX600A- ratio) side by side car- : . 100% -
KUDOS tridges eg R-KEX-I1385, | 1.82 max 5 18 *5-+40 2 cafg‘:&‘; o esmin 40
R-KEX-II-600 y

For 385 and 600 ml (3:1

Li-ion
R-GUN-380-AKUDOSE,
RT-CGB-18V-DB2 o - |N-KEX600AKUDOS - - 18 - 2 - - - Bza%tirg :ng\clk
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I°?PRAWLPLUG® | BONDED ANCHORS
R-G U N ELECTRIC DISPENSER GUN CFS+

Professional dispensing system for resin anchors in foil packaging

-
FEATURES AND BENEFITS ~\~ APPLICATIONS ~
= Fast and effortless resin injection = Gun dedicated for CFS+ system
= Wireless work thanks to a powerful battery. = For use in a wide range of
= Light and ergonomic design. fastening applications in
= Controlled speed ensures controlled dosing. concrete and solid masonry
= Safety switch in case of excessive overload prevents damage. structures

= Anti-drip function

INSTALLATION GUIDE ~~

MOUNTING

DOZING

1. Charge the battery and install it in the dispenser handle. Release the squeezing piston with the button and pull it backwards.
2. Open the cartridge and attach the proper nozzle. Put the cartridge into the powered gun thoroughl

3. By pressing the trigger dose the required amount of the product. Dispense to waste until even colour is obtained (min. 10 cm).
4. Resin dosaging can be performed in a manual function

PRODUCT INFORMATION ~~

Product Code Suitable for Magmtude of force exerted by the Voltage Battery capacity | Charging time

R-CFS-GUN-600-AKU For 380ml (10:1 ratio) coaxial cartridges max 2,5
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Mechanical
Anchors

and ceramic substrates

R-LX Countersunk screw anchors - structural fixings 222
R-HPTIIA4 Stainless Steel Throughbolt 230
R-HPTII-ZF Zinc Flake Throughbolt 235
R-XPTII-A4 Stainless Steel Throughbolt 239
3 R-XPTIII-HD Hot Dip Galvanized Throughbolt 242
§ R-XPT Throughbolt 244
E R-RB Rawlbolt® for use in cracked and non-cracked concrete 247
R-SPL Safety Plus 252
R-DCA-A4 Stainless Steel Wedge Anchor 256
R-DCA Wedge Anchor 258
R-DCL Lipped Wedge Anchors 260
g R-LX Concrete screw anchors - multipoint o
"_5 structural fixings
E R-RB Rawlbolt® for use in hollow core slab o
o
=




I°PRAWLPLUG® | MECHANICAL ANCHORS IPRAWLPLUG® | MECHANICAL ANCHORS

OVERVIEW OF OUR RANGE - MECHANICAL ANCHOR SELECTOR OVERVIEW OF OUR RANGE - MECHANICAL ANCHOR SELECTOR ~

I

MECHANICAL ANCHORS: R-LX R-HPTIIA4 R-HPTIIZF R-XPTIIA4 R-XPTIII-HD R-XPT RAWLBOLT SAFETY PLUS R-DCA R-DCL R-DCA-A4

5.8 STEEL CLASS, ZINC PLATED - - - - - M | - | | -

8.8 STEEL CLASS, ZINC PLATED | - - - - - - M - - -

ZINC FLAKE & HOT DIP ™
GALVANISED zF

STAINLESS STEEL -

ANCHOR MATERIAL

§
~
~

CONCRETE

CRACKED CONCRETE

§
~
R~
~
R~
§
R~

HOLLOW CONCRETE

SLAB KOT-2020/1231

AERATED CONCRETE

STONE

KOT-2020/1231

SUBSTRATES

SOLID BRICK

KOT-2020/1231

HOLLOW BRICK

LIGHTWEIGHT 4

e - - - - -

CONCRETE BLOCKS £ KOT-2020/1231

& C € construction & o o M o4} o M o ) M

Option 1 Option 1 Option 1 Option 7 Option 7 Option 7 Option 1 Option 7 KOT-2017/0165 KOT-2017/0165
CONSTRUCTION

|
| | | | |
il 2 o

NATIONAL APROVAL - - -

~

~
K

APPROVALS
1
1
N
1

N B ™

~
&

4|

for M6 and M24

[kN]

<

»
a

5

2
®
2
®

10
15
20

25

30

35

40
45

50

60

TENSION AND SHEAR LOADS IN kN

70

80
90
100

218 219 All products mentioned on this page are Rawl® or Rawlplug® trademarked




IOPRAWLPLUG® | MECHANICAL ANCHORS

OVERVIEW OF OUR RANGE - MECHANICAL ANCHOR SELECTOR ~~

MECHANICAL ANCHORS - OUR RANGE

THROUGHBOLTS

SHIELD ANCHORS

HEAVY DUTY EXPANSION ANCHORS

Throughbolt anchors designed for use
in cracked and non-cracked concrete

World’s most popular all-purpose
expanding shield anchor for use in cracked

Heavy duty expansion anchor, suitable
for demanding safety-critical applications

and non-cracked concrete

FEATURES AND BENEFITS

High performance in cracked and non-cracked  » For use in cracked and non-cracked » Mechanical anchor for highest tension

concrete confirmed by ETA Option 1 concrete (ETA option 1), hollow-core slabs, and shear loads
or ETA Option 7 flooring blocks and ceramics » For usage with required fire resistance
» Stainless steel material for the highest » Shield anchor (shield also available » Option 7 ETA for Non-Cracked Concrete
corrosion resistance separately)
» New generation of throughbolt » Product recommended for applications
with unique corrosion-resistant coating requiring fire resistance
» Throughbolts are suitable for reduced » Bolt lengths suitable for fixture thicknesses
embedment to avoid contact with of up to 150 mm
reinforcement » Ferrule marked with hole diameter
» Embedment depth markings help to ensure correct installation
to ensure precise installation » Optimum geometry for maximum expansion
» Design allows drilling and installation directly in all recommended substrates
through the fixture and reduces overall » Excellent tolerance to variation in hole size

installation effort

ANCHOR PRODUCTS AVAILABLE:

R-HPTIIA4, R-HPTIIZF, RAWLBOLT: R-RBL, R-RBP, R-RB-PF, SAFETY PLUS: R-SPL, R-SPL-BP, R-SPL-C
R-XPTIIA4, R-XPT, R-XPTIII-HD R-RBL-E, R-RBL-H, R-RB

WEDGE ANCHORS SCREW ANCHORS
Internally threaded wedge anchors for simple hammer-set installation Self-tapping and removable concrete screw anchor

for through-Ffixing installation

FEATURES AND BENEFITS

» High performance in cracked and non-cracked concrete confirmed by » Time-efficient installation through streamlined procedure
ETA - simply drill and drive
» Product recommended for applications requiring fire resistance » Completely removable, allows repeatable use
» Internally threaded to be used with threaded studs, rods or bolts » Unique design with patented threadform ensures high performance

Easy to install by hammer action for relatively small hole diameter

» Slotted sleeve and internal wedge component together » Integral washer ensures a neat overall appearance
facilitate easy setting and expansion » Non-expansion functioning ensures low risk of damage

» Allows bolts or studs to be installed or removed without to base material and makes R-LX ideal for installation near edges
damaging the anchorage and adjacent anchors

Performance data at two embedment depths
(reduced embedment to avoid contact with reinforcement)

ANCHOR PRODUCTS AVAILABLE:

R-DCA, R-DCL, R-DCA-A4 R-LX-HF-ZP, R-LX-H-ZP, R-LX-CS-ZP,

R-LX-HF-ZF, R-LX-H-ZF, R-LX-CS-ZF,

220

IPRAWLPLUG® | MECHANICAL ANCHORS

MECHANICAL ANCHORS - DESIGN SOFTWARE
@Easyrix

CONCRETE MODULE

The filters and optimisation functions make it possible to choose
the right type and size of fixing in a simple and quick way.

The module also makes it possible to calculate the required thickness
of the slab.

A wide range of options for placing the fasteners on the element to be fixed
is available. Option of using the original REDM (Rawlplug Engineering Design
Method) based on the many years of experience of RAWLPLUG's engineers
and on European guidelines. This makes it possible to design more complex
anchoring systems.

Possibility of entering design loads, characteristic loads with region-
specific safety factors, seismic and fire loads.

Possibility of designing according to different calculation standards,

US and European ones (e.g. EN, ETAG, ACl) and Rawlplug's original
method. This allows the calculations to be adjusted to the needs and legal
requirements of all global markets. Australian and Russian standards are
planned to be included in the program.

BALUSTRADE MODULE

Makes it possible to design fixings intended for concrete substrates.

Includes diagrams that match the systems used when installing safety
barriers.

The module makes use of a simplified model for entering load parameters.

They are assumed on the basis of the guidelines laid down in the
EN 1991-1-1 standard which recommends the range of characteristic
loads for different use categories.

BEasyFix

221 All products mentioned on this page are Rawl® or Rawlplug® trademarked
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CONCRETE SCREW ANCHORS
- STRUCTURAL FIXINGS

CONCRETE SCREW ANCHORS
R- L - STRUCTURAL FIXINGS R- L

INSTALLATION GUIDE ~

Self-tapping concrete screwbolt

Hexagonal head
screw with washer

R-LX-HF

1. Drill the hole with rotary percussive machine. Drill to a required depth.
2. Blow out dust at least 4 times with a hand pump.

Countersunk
head screw

R-LX-CS »
’5‘ m»i ““ "\'ﬂ

-

Internally threaded
head screw

R-LX-I

.LV \\l\ .
Externally threaded

head screw

R-LX-E

Panhead XL
screw

R-LX-PX-ZP

Hexagonal head screw
fFor temporary installation

R-LX-H"

*not included in the approval

@ ETA 17/0806 c € e % %

FEATURES AND BENEFITS ~~

= Time-efficient installation through streamlined
procedure - simply drill and drive

= Completely removable with possibility of reuse

= Unique design with patented threadform ensures high
performance for relatively small hole diameter

= Non-expansion functioning ensures low risk of damage
to base material and makes R-LX ideal for installation
near edges and adjacent anchors

= Special zinc flake corrosion-resistant coating

= High performance in both uncracked and cracked concrete

= Different head types for any application

= Qversize head for fixtures with elongated holes

= Excellent product for temporary fixing

= Suitable for standard and reduced embedment depth

222

APPLICATIONS ~
= Through-fixing
= Temporary anchorages
= Formwork support systems
= Balustrading & handrails
= Fencing & gates
manufacturing
and installation
= Racking systems
= Public seating
= Scaffolding

BASE MATERIALS ~
Approved for use in:
= Cracked concrete
€20/25-C50/60
= Non-cracked concrete
€20/25-C50/60
= Reinforced concrete
= Unreinforced concrete
Also suitable for use in:
= Natural Stone
(after site testing)

3. Possibility of unscrewing and re-screwing

4. Tighten to the recommended torque

5. After installation.

All products mentioned on this page are Rawl® or Rawlplug® trademarked




I°PRAWLPLUG® | MECHANICAL ANCHORS
CONCRETE SCREW ANCHORS
R- LX - STRUCTURAL FIXINGS

PRODUCT INFORMATION ~~

I°PRAWLPLUG® | MECHANICAL ANCHORS
CONCRETE SCREW ANCHORS
R- LX - STRUCTURAL FIXINGS

PRODUCT INFORMATION (cont.) \~

R-LX-HF HEXAGONALHEAD SCREW WITH WASHER R-LX-CS COUNTERSUNK HEAD SCREW (cont.)

Max. thickness t,_F

Product Code fix

Product Code

Max. thickness t,_for:

R-LX-HF-ZF R-LX-HF-ZP - R-LX-10X060-CS-ZP 10 12.5 60 5 14
= R-LX-05X035-HF-ZP 6.3 35 = = 7 R-LX-10X065-CS-ZF R-LX-10X065-CS-ZP 10 12.5 65 10 14
5 R-LX-05X050-HF-ZF R-LX-05X050-HF-ZP 5 6.3 50 7 - 7 R-LX-10X075-CS-ZF R-LX-10X075-CS-ZP 10 12.5 75 - 20 14
R-LX-05X075-HF-ZF R-LX-05X075-HF-ZP 5 6.3 75 32 - 7 R-LX-10X085-CS-ZF R-LX-10X085-CS-ZP 10 12.5 85 - 30 14
R-LX-06X050-HF-ZF R-LX-06X050-HF-ZP 6 7.5 50 - 7 9 - R-LX-10X090-CS-ZP 10 12.5 90 5 35 14
- R-LX-06X060-HF-ZP 6 7.5 60 5 17 9 €6 R-LX-10X100-CS-ZF R-LX-10X100-CS-ZP 10 12.5 100 15 45 14
R-LX-06X075-HF-ZF R-LX-06X075-HF-ZP 6 7.5 75 20 32 9 - R-LX-10X110-CS-ZP 10 12.5 110 25 55 14
6 = R-LX-06X090-HF-ZP 6 7.5 90 35 47 9 R-LX-10X120-CS-ZF R-LX-10X120-CS-ZP 10 12.5 120 35 65 14
R-LX-06X100-HF-ZF R-LX-06X100-HF-ZP 6 7.5 100 45 57 9 - R-LX-10X130-CS-ZP 10 12.5 130 45 75 14
R-LX-06X130-HF-ZF R-LX-06X130-HF-ZP 6 7.5 130 75 87 9 R-LX-10X140-CS-ZF R-LX-10X140-CS-ZP 10 12.5 140 55 85 14
R-LX-06X150-HF-ZF R-LX-06X150-HF-ZP 6 7.5 150 95 107 9 - R-LX-10X150-CS-ZP 10 12.5 150 65 95 14
R-LX-08X060-HF-ZF R-LX-08X060-HF-ZP 8 10 60 - 10 12 R-LX-10X160-CS-ZF R-LX-10X160-CS-ZP 10 12.5 160 75 105 14
R-LX-08X075-HF-ZF R-LX-08X075-HF-ZP 8 10 75 5 30 12
R-LX-08X090-HF-ZF R-LX-08X090-HF-ZP 8 10 90 20 40 12 R-LX-I' R-LX-I 8/1 0 INTERNALLY THREADED HEAD SCREW
8 R-LX-08X100-HF-ZF R-LX-08X100-HF-ZP 8 10 100 30 50 12
= R-LX-08X120-HF-ZP 8 10 120 50 70 12 %&\\\}\‘\\\\\&\%‘\k\\\\\\%\‘\\q\\\\k‘\&}‘\\‘\‘\\!
R-LX-08X130-HF-ZF R-LX-08X130-HF-ZP 8 10 130 60 80 12
Product Code
R-LX-08X150-HF-ZF R-LX-08X150-HF-ZP 8 10 150 80 100 12
- R-LX-10X060-HF-ZP 10 12.5 60 - 5 14
R-LX-10X065-HF-ZF R-LX-10X065-HF-ZP 10 12.5 65 ° 10 14 R-LX-I-ZP
R-LX-10X075-HF-ZF R-LX-10X075-HF-ZP 10 12.5 75 - 20 14 - R-LX-06X055-108-ZP 6
R-LX-10X085-HF-ZF R-LX-10X085-HF-ZP 10 12.5 85 = 30 14 6 - R-LX-06X055-110-ZP 6
- R-LX-10X090-HF-ZP 10 12.5 90 5 35 14 - R-LX-06X035-18/10Z 6
10 R-LX-10X100-HF-ZF R-LX-10X100-HF-ZP 10 12.5 100 15 45 14
: RLX10X110-HFZP |10 125 110 25 55 14 R-LX=E EXTERNALLY THREADED HEAD SCREW
R-LX-10X120-HF-ZF R-LX-10X120-HF-ZP 10 12.5 120 35 65 14
- R-LX-10X130-HF-ZP 10 12.5 130 45 75 14
R-LX-10X140-HF-ZF R-LX-10X140-HF-ZP 10 12.5 140 55 85 14 Product Code
- R-LX-10X150-HF-ZP 10 12,.5 150 65 95 14
R-LX-12X075-HF-ZF R-LX-12X075-HF-ZP 12 14 75 - 10 16
R-LX-12X100-HF-ZF R-LX-12X100-HF-ZP 12 14 100 - 35 16 = R-LX-E-ZP
12 R-LX-12X130-HF-ZF R-LX-12X130-HF-ZP 12 14 130 30 65 16 6 = R-LX-06X055-E8-ZP 6 7.5 55 = = =
R-LX-12X150-HF-ZF R-LX-12X150-HF-ZP 12 14 150 50 85 16
R-LX-14X080-HF-ZF R-LX-14X080-HF-ZP 14 17 80 = 5 18 R-LX-PX-ZP PANHEAD XL SCREW
R-LX-14X105-HF-ZF R-LX-14X105-HF-ZP 14 17 105 - 30 18
14 R-LX-14X115-HF-ZF R-LX-14X115-HF-ZP 14 17 115 = 40 18
R-LX-14X135-HF-ZF R-LX-14X135-HF-ZP 14 17 135 15 60 18 Product Code
- R-LX-14X160-HF-ZP 14 17 160 40 85 18

R-LX=CS COUNTERSUNK HEAD SCREW

R-LX-PX-ZP

. . R-LX-06X050-PX-ZP 6 75 50 - 7 9
| Anchor | - R-LX-06X055-PX-ZP 6 75 55 - 12 9
Length | Max. thickness t, for: | Hole diameter

Product Code
| 4| | Pronss | Prons | R-LX-H HSASoNak oA o

R-LX-CS-ZF R-LX-CS-ZP \\Q\\\\\\\\\\%\N\\\\\\‘\\\\Q\‘\\\‘\&\E
5 R-LX-05X050-CS-ZF R-LX-05X050-CS-ZP 5 6.3 50 7 = 7 Product Code E—
R-LX-05X075-CS-ZF  R-LX-05X075-CS-ZP 5 6.3 75 32 - 7
R-LX-06X050-CS-ZF R-LX-06X050-CS-ZP 6 2 50 = 7 9
- R-LX-06X060-CS-ZP 6 7.5 60 5 17 9 R-LX-H-ZF R-LX-H-ZP
R-LX-06X075-CS-ZF R-LX-06X075-CS-ZP 6 7.5 75 20 32 9 *R-LX-08X060-H-ZF *R-LX-08X060-H-ZP 8 10 60 - 10 12
- R-LX-06X090-CS-ZP 6 7.5 90 35 47 9 *R-LX-08X075-H-ZF *R-LX-08X075-H-ZP 8 10 75 5 25 12
R-LX-06X100-CS-ZF R-LX-06X100-CS-ZP 6 7.5 100 45 57 9 *R-LX-08X090-H-ZF *R-LX-08X090-H-ZP 8 10 90 20 40 12
6 R-LX-06X120-CS-ZF R-LX-06X120-CS-ZP 6 7.5 120 65 75 9 s *R-LX-08X100-H-ZF *R-LX-08X100-H-ZP 8 10 100 30 50 12
R-LX-06X130-CS-ZF R-LX-06X130-CS-ZP 6 7.5 130 75 87 9 *R-LX-08X130-H-ZF *R-LX-08X130-H-ZP 8 10 130 60 80 12
R-LX-06X140-CS-ZF R-LX-06X140-CS-ZP 6 7.5 140 85 97 9 *R-LX-08X150-H-ZF *R-LX-08X150-H-ZP 8 10 150 80 100 12
R-LX-06X150-CS-ZF R-LX-06X150-CS-ZP 6 7.5 150 95 107 9 *R-LX-10X065-H-ZF *R-LX-10X065-H-ZP 10 12.5 65 = 10 14
R-LX-06X160-CS-ZF R-LX-06X160-CS-ZP 6 7.5 160 105 117 9 *R-LX-10X075-H-ZF  *R-LX-10X075-H-ZP 10 12.5 75 - 20 14
R-LX-08X060-CS-ZF R-LX-08X060-CS-ZP 8 10 60 - 10 12 *R-LX-10X085-H-ZF *R-LX-10X085-H-ZP 10 12.5 85 = 30 14
R-LX-08X075-CS-ZF R-LX-08X075-CS-ZP 8 10 75 5 30 12 10  *R-LX-10X100-H-ZF *R-LX-10X100-H-ZP 10 12.5 100 15 45 14
R-LX-08X090-CS-ZF R-LX-08X090-CS-ZP 8 10 90 20 40 12 *R-LX-10X120-H-ZF *R-LX-10X120-H-ZP 10 12.5 120 35 65 14
8 R-LX-08X100-CS-ZF R-LX-08X100-CS-ZP 8 10 100 30 50 12 *R-LX-10X140-H-ZF *R-LX-10X140-H-ZP 10 12.5 140 55 85 14
- R-LX-08X120-CS-ZP 8 10 120 50 70 12 = *R-LX-10X160-H-ZP 10 12.5 160 75 105 14
R-LX-08X130-CS-ZF R-LX-08X130-CS-ZP 8 10 130 60 80 12 *R-LX-14X105-H-ZF *R-LX-14X105-H-ZP 14 17 105 - 30 18
R-LX-08X150-CS-ZF R-LX-08X150-CS-ZP 8 10 150 80 100 12 *R-LX-14X135-H-ZF *R-LX-14X135-H-ZP 14 17 135 15 60 18
*not included in the approval
224 225 All products mentioned on this page are Rawl® or Rawlplug®trademarked
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CONCRETE SCREW ANCHORS
R- L - STRUCTURAL FIXINGS
INSTALLATION DATA \/

R-LX-HF - _ R-LX-CS
Efixd ] - AA B h‘minf D
<. i - ‘4 P .
3 Fﬂ N ol ‘ 1!
‘ ]
S H Sl
2, * « shnom .4 M ‘ '8{
S/Sw “ho AT
Bk i N - !
R-LX-1 R-LX-18/10
S/sw|
R-LX-E R-LX-H
R-LX-PX-ZP -
" « 4 - . T
tix>1* * « < hmin; : y
‘ . .t o a i
= * < 1 hnom . 4 : '8
< ho B B ‘LA -
o T v, L. !
N .
Size 5
Thread diameter d [mm] 6.3
Hole diameter in substrate d, [mm] 5
Wrench size Sw [mm] 8
External diameter of washer [mm] 12
Max. torque for impact screw driver Timpmax [Nm] 200
STANDARD EMBEDMENT DEPTH
Min. hole depth in substrate s [mm] 50
Real hole depth in substrate h, [mm] L+10-t,
Min. installation depth N oms [mm] 43
Min. substrate thickness s [mm] 100
Min. spacing S [mm] 40
Min. edge distance G s [mm] 40
REDUCED EMBEDMENT DEPTH
Min. hole depth in substrate h,, [mm] -
Real hole depth in substrate N [mm] -
Min. installation depth Do [mm] -
Min. substrate thickness (LI [mm] -
Min. spacing S [mm] -
Min. edge distance - [mm] -
MECHANICAL PROPERTIES ~~
Size 5
Nominal ultimate tensile strength - tension F [N/mm?] 1300
Nominal yield strength - tension I‘yk [N/mm?] 1150
Cross sectional area - tension A, [mm?] 19.6
Elastic section modulus W, [mm?3] 12.2
Characteristic bending resistance MCe [Nm] 19
Design bending resistance M [Nm] 12.7
226

fix

tFix

& - ) B Ad
Afix T .. hmin? .
< s . v, B o 1
. 6:‘ . N R
I ‘ h : g - :
5 ® ’ 1 hn(;rn .4 "8‘
5w o St
4 ] LA - ! .
6 8 10 12 14
7.5 10 12.5 14.9 17
6 8 10 12 14
10 13 15 16 19
14 18 22 27 32
400 900 950 950 950
65 80 95 110 130
L+10-t, L+10-t, L+10-t, L+10-t, L+10-t,
55 70 85 100 120
100 110 130 155 190
45 50 60 80 100
45 50 60 80 100
50 60 65 70 85
L+10-t, L+10-t, L+10-t, L+10-t, L+10-t,
43 50 55 60 75
100 100 100 110 110
45 50 60 80 100
45 50 60 80 100
6 8 10 12 14
1250 1200 1050 1000 1020
1100 1050 950 900 800
283 50.3 78.5 113 153.9
21.2 50.3 98.1 169.4 269.3
31.8 724 123.6 203.3 329.6
21.2 48.3 82.4 135.5 219.7

R-L

BASIC PERFORMANCE DATA ~

Performance data for single anchor without influence of edge distance and spacing

- B

NON-CRACKED CONCRETE C20/25
Standard embedment depth h
Reduced embedment depth h

CRACKED CONCRETE C20/25
Standard embedment depth h
Reduced embedment depth h

MEAN ULTIMATE LOAD

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CHARACTERISTIC LOAD

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

DESIGN LOAD

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

NON-CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

CRACKED CONCRETE C20/25
Standard embedment depth
Reduced embedment depth

[mm]
[mm]

[mm]
[mm]

[kN]
[kN]

[kN]
[kN]
[kN]

[kN]

[kN]
[kN]

[kN]
[kN]

[kN]
[kN]
[kN]

[kN]

[kN]
[kN]

[kN]
[kN]

[kN]
[kN]
[kN]

[kN]

[kN]
[kN]

43

43

10.10

7.10

14.66

10.32

7.00

4.50

8.90

6.23

3.89

2.50

5.94

4.16

IORAWLPLUG® | MECHANICAL ANCHORS
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35
43

35
43

TENSIONLOAD N,

14.80
12.22

11.10
8.60

SHEARLOAD V,,

18.37
12.22

12.93
8.60

TENSION LOAD N,

12.00
8.90

7.00
6.23

SHEARLOAD V,,

13.39
8.90

9.37
6.23

TENSION LOAD N,

8.00
5.94

4.67
4.16

SHEAR LOAD V,

8.93
5.94

6.25
4.16
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70
50

70
50

26.04
14.58

16.10

10.10

26.04

14.58

18.33
10.26

18.98
10.63

13.00

7.00

18.98

10.63

13.29
7.44

12.65
7.08

8.67

4.67

12.65

7.08

8.86
4.96

85
55

85
55

35.37
17.08

24.89

10.70

51.91

17.08

49.78
12.02

25.78
12.45

18.05

8.00

41.20

12.45

36.09
8.71

17.19
8.30

12.03

533

27.47

8.30

24.06
5.81
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100
60

100
60

44.72
18.37

31.47

10.80

71.19

18.37

62.94
12.93

32.59
13.39

22.82

7.00

57.00

13.39

45.63
9.37

21.73
8.93

15.21

4.67

38.00

8.93

30.42
6.25

120
75

120
75

59.96
26.79

41.92

17.40

98.91

26.79

83.83
18.85

43.41
19.52

30.39

13.00

78.50

19.52

60.77
13.66

28.94
13.01

20.26

8.67

52.33

13.01

40.52
9.1
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CONCRETE SCREW ANCHORS
R- L - STRUCTURAL FIXINGS

DESIGN PERFORMANCE DATA

(-) failure is not decisive

Size 5 6 8 10 12 14
Min. installation depth Do [mm] 43 43 55 50 70 55 85 60 100 75 120
Effective embedment depth h, [mm] 32 32 42 36 53 40 65 42 76 54 92

TENSION LOAD

STEEL FAILURE

Characteristic resistance N [kN] 2550 3540 3540 6040 6040 82.40 82.40 113.00 113.00 157.00 157.00

Partial safety factor Vs - 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.50 1.50
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25

Characteristic resistance Neeo [kN] 7.00 - 12.00 - - - - - - - -
PULL-OUT FAILURE; CRACKED CONCRETE C20/25

Characteristic resistance Neeo [kN] 4.50 - 7.00 7.00 13.00 8.00 - 7.00 - 13.00 -
PULL-OUT FAILURE

Installation safety factor Vinst - 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Increasing factors for N, - C30/37 W o 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08

Increasing factors for NRd,p-C4o/50 W - 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15

Increasing factors for N, - C50/60 W o (151NN i1 SR =11 SRS 211 O RSN =119 B 1O BN S 1O BN S 1O RN 1510 BRSNS 1 OB 19
CONCRETE CONE FAILURE

Installation safety factor Vinst o 120 100 100 100 1.00 100 100 100 100 1.00 1.00

Factor for cracked concrete Keon - 770 770 770 770 770 770 770 770 770 7.70 7.70

Factor for non-cracked concrete Kion - 1" " 1" 1 1 1 1 1" 1" " 1"

Spacing Seen [mm] 90 90 126 112 160 120 196 126 228 165 276

Edge distance Con [mm] 45 45 63 56 80 60 98 63 114 83 138
CONCRETE SPLITTING FAILURE

Installation safety factor Vinse = 120 100 100 100 100 100 100 100 1.00 100 1.00

Spacing Sersp [mm] 90 90 126 112 160 136 222 126 228 188 312

Edge distance . [mm] 45 45 63 56 80 68 111 63 114 94 156

SHEAR LOAD
STEEL FAILURE

Characteristic resistance without lever arm Ve [kN] 12,70 17.70 17.70 30.20 30.20 4120 4120 57.00 57.00 7850 78.50

Ductility factor k, = 080 08 08 080 08 080 080 080 080 080 0.80

Characteristic resistance with lever arm Meye [Nm] 19.00 31.80 31.80 72.40 72.40 123.60 123.60 203.30 203.30 329.60 329.60

Partial safety factor Vs o 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
CONCRETE PRY-OUT FAILURE

Factor k o 1.00 1.00 1.00 1.00 1.00 1.00  2.00 1.00  2.00 1.00 2.00

Installation safety factor Vinst - 100 100 100 100 100 100 100 100 100 1.00 1.00
CONCRETE EDGE FAILURE

Effective length of anchor 2 [mm] 43 43 35 50 70 55 85 60 100 75 120

Anchor diameter diom [mm] 5 6 6 8 8 10 10 12 12 14 14

Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Characteristic Resistance under fire exposure in concrete C20/25 to C50/60

Size 5 6 8 10 12 14
[mm] 32.00 32.00 42.00 36.00 53.00 40.00 65.00 42.00 76.00 54.00 92.00
R (For El) = 30 min
TENSION LOAD

Effective embedment depth h

ef

STEEL FAILURE

Characteristic resistance Noys [kN] 020 028 028 075 075 157 157 226 226 3.08 3.08
PULL-OUT FAILURE
Characteristic resistance N, [kN] 1.13 1.38 1.75 1.88  3.25 200 475 1.75 6.50 325  8.50

Rk,p
SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm Vs [kN] 020 028 028 075 075 157 157 226 226 308 3.08
Characteristic resistance with lever arm Mgee [Nm] 0.15 025 0.25 090 090 236 236 4.07 407 6.47  6.47
R (For EI) = 60 min

TENSION LOAD

STEEL FAILURE

Characteristic resistance Noys [kN] 0.18 0.25 0.25 0.65 0.65 1.18 1.18 1.70 1.70 2.31 2.31
PULL-OUT FAILURE
Characteristic resistance N [kN] 1.13 1.38 1.75 1.88  3.25 2.00 475 1.75 6.50 3.25 8.50

RK,p

SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm V, [kN] 0.18 025 0.25 0.65 0.65 1.18 1.18 1.70 170 2.31 2.31

[Nm] 013 023 023 078 0.78 1.77 1.77 3.05 3.05 485 485

Rks

Characteristic resistance with lever arm M.,
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DESIGN PERFORMANCE DATA
Characteristic Resistance under fire exposure in concrete C20/25 to C50/60

Size 5 6 8 10 12 14

R (For EI) = 90 min
TENSION LOAD

STEEL FAILURE

Characteristic resistance N
PULL-OUT FAILURE

Characteristic resistance N

ks [kN] 0.14 0.20 0.20 0.50 0.50 1.02 1.02 1.47 1.47 2.00 2.00

[kN] 1,13 1.38 1.75 1.88 325 2.00 475 1.75 6.50 BY25) 8.50
SHEAR LOAD

RK,

STEEL FAILURE
Characteristic resistance without lever arm Vs [kN] 0.14 020 020 050 050 1.02 102 147 147 200 200
Characteristic resistance with lever arm Meee [Nm] 0.10 0.18 0.18 060 0.60 1.53 1.53 265 265 420 4.20
R (For EI) = 120 min

TENSION LOAD

STEEL FAILURE

Characteristic resistance Noye [kN] 010 014 014 040 040 079 079 113 113 154 1.54
PULL-OUT FAILURE

Characteristic resistance N, [kN] 090 110 140 150 260 160 380 140 520 260 6.80

SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm A [kN] 010 014 014 040 040 079 079 113 113 154 154

Characteristic resistance with lever arm Mers [Nm] 0.07 0.13 0.13 0.48 0.48 1.18 1.18 2.04 2.04 3.23 3.23

Allowable values for resistance in case of Seismic performance category C1

Size 8 10 14

Effective embedment depth h, [mm] 53 65 92
TENSION LOAD, STEEL FAILURE

Characteristic resistance Nos [kN] 60.40 82.40 157.00

Partial safety factor Y - 1.40 1.40 1.50
TENSION LOAD, PULL-OUT FAILURE

Characteristic resistance N [kN] 5.40 13.50 19.20

Installation safety factor Vinst - 1.00 1.00 1.00
SHEAR LOAD, STEEL FAILURE

Characteristic resistance without lever arm Vs [kN] 15.10 27.40 52.30

Partial safety factor [V —— - 1.50 1.50 1.50

Allowable values for resistance in case of Seismic performance category C2

Size ‘ 8 ‘ 10 ‘ 14

Effective embedment depth h. [mm] 53 65 92
TENSION LOAD, STEEL FAILURE

Characteristic resistance Noyo [kN] 60.40 82.40 157.00

Partial safety factor Yepore - 1.40 1.40 1.50
TENSION LOAD, PULL-OUT FAILURE

Characteristic resistance Neeo [kN] 1.57 491 14.87

Installation safety factor Vinst - 1.00 1.00 1.00
SHEAR LOAD, STEEL FAILURE

Characteristic resistance without lever arm Vs [kN] 9.90 20.60 35.10

Partial safety factor [V Ae—— - 1.50 1.50 1.50
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R-HPTIIA

Stainless steel throughbolt anchor for cracked and non-cracked concrete

ETA 17/0185

(ceeo

FEATURES AND BENEFITS

= Stainless steel anchor for the highest corrosion resistance

STAINLESS STEEL
THROUGHBOLT

= High performance in cracked and non-cracked concrete
confirmed by ETA Option 1

= Highest quality ensures maximum load capability
= For applications requiring fire resistance up to 120 minutes
= Suitable for reduced embedment to avoid contact

with reinforcement

= Embedment depth markings help to ensure precise

installation of the anchor

= Design of R-HPTII allows drilling and installing directly

through the fixture and helps to reduce installation time

= Suitable for installation in corrosive environments

category C1, C2, C3,C4 and C5

INSTALLATION GUIDE ~

1. Drill a hole of required diameter and depth.
2. Clear the hole of drilling dust and debris (using blow pump and brush or equivalent method).

APPLICATIONS ~
= Cladding restraints

= Barriers

= Structural steel
= Curtain walling
= Handrails

= Heavy Plant

= Balustrading

= Passenger lifts
= Facades

= Fencing & gates manufactur-
ing and installation
= Masonry support

= Platforms
= Public seating

= Racking systems

BASE MATERIALS ~
Approved for use in:
= Cracked concrete
C20/25-C50/60
= Non-cracked concrete
C20/25-C50/60
= Reinforced concrete
= Unreinforced concrete
Also suitable for use in:
= Natural Stone
(after site testing)

3. Lightly tap the throughbolt through the fixture into hole with a hammer, until fixing depth is reached.
4. Tighten to the recommended torque.

5. Afterinstallation.

PRODUCT INFORMATION ~~

Product Code

Regular washer
DIN 125A

R-HPTIIA4-08060/10
R-HPTIIA4-08075/10
R-HPTIIA4-08085/20
R-HPTIIA4-08095/30
R-HPTIIA4-08105/40
R-HPTIIA4-08115/50
R-HPTIIA4-10065/5

R-HPTIIA4-10080/20
R-HPTIIA4-10095/15
R-HPTIIA4-10115/35
R-HPTIIA4-10130/50
R-HPTIIA4-10140/60

M8

M10

Large washer
DIN 9021

R-HPTIIA4D08060/10
R-HPTIIA4D08075/10
R-HPTIIA4D08085/20
R-HPTIIA4D08095/30
R-HPTIIA4D08105/40
R-HPTIIA4D08115/50
R-HPTIIA4D10065/5

R-HPTIIA4D10080/20
R-HPTIIA4D10095/15
R-HPTIIA4D10115/35
R-HPTIIA4D10130/50
R-HPTIIA4D10140/60

105
115
65
80
95
115
130
140

Max. thickness t,_for:

h

10
25
35
45
55
65

20
35
55
70
80

nom,red

Fixture

Fix

h

nom,std

[mm]

10
20
30
40
50

15 11
35 11
50 11
60 11

Hole diameter

IORAWLPLUG® | MECHANICAL ANCHORS
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PRODUCT INFORMATION ~~

Product Code

Regular washer
DIN 125A
R-HPTIIA4-12080/5
R-HPTIIA4-12100/5
R-HPTIIA4-12115/20

M12
R-HPTIIA4-12125/30
R-HPTIIA4-12150/55
R-HPTIIA4-12180/85
R-HPTIIA4-16125/5
R-HPTIIA4-16140/20
M16

R-HPTIIA4-16150/30
R-HPTIIA4-16180/60

Large washer
DIN 9021

R-HPTIIA4D12080/5
R-HPTIIA4D12100/5
R-HPTIIA4D12115/20
R-HPTIIA4D12125/30
R-HPTIIA4D12150/55
R-HPTIIA4D12180/85
R-HPTIIA4D16125/5
R-HPTIIA4D16140/20
R-HPTIIA4D16150/30
R-HPTIIA4D16180/60

INSTALLATION DATA ~~

Thread diameter

Hole diameter in substrate
Installation torque

Wrench size

External diameter of washer

inst

Sw

STANDARD EMBEDMENT DEPTH

Min. hole depth in substrate
Mi
Mi

=l

.installation depth
. substrate thickness

=

Min. spacing (Non-cracked concrete)

Min. spacing (Cracked concrete)

Min. edge distance (Non-cracked concrete)
Min. edge distance (Cracked concrete)

=

0

=

nom,s

=

min,s

'min, s

min, s

min, s

oI BT I}

min, s

REDUCED EMBEDMENT DEPTH

Min. hole depth in substrate
Min. installation depth
Mi

=l

. substrate thickness

=l

Min. spacing (Non-cracked concrete)

Min. spacing (Cracked concrete)

Min. edge distance (Non-cracked concrete)
Min. edge distance (Cracked concrete)

or

nom,r

‘min,

min,r

min,

min,r

N nNn w T T

min,r

MECHANICAL PROPERTIES ~

TR —— L

Nominal ultimate tensile strength - tension

Nominal yield strength - tension
Cross sectional area - tension

Elastic section modulus

Characteristic bending resistance

Design bending resistance

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

STAINLESS STEEL
THROUGHBOLT

Anchor

[mm]
[Nm]
[mm]
[mm]

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

-

uk

115
125
150
180
125
140
150
180

15
13
16

65
55
100
55
55
40
40

50
40
100
50
50
50
40

[N/mm?]
[N/mm?]
[mm?]
[mm?]
[Nm]
[Nm]

105
25
40
50
80

10
30
17
20

80
69
120
70
70
50
45

60
49
100
70
70
60
50

Fixture

450
36.6
50.27
22
18

12
50
19
24

90
80
140
90
90
55
55

70
60
100
120
120
70
70

16
100
24
30

110
100
170
135
135
80
70

920
80
130
150
150
90
85

450
58
98.17
45
36

Tinst

B

@ T
| sw| g—h—ﬁ

-d

413
84.3
169.65
72
57

413
157

402.12

180
144

2 N R N AR R

NON-CRACKED CONCRETE

Standard embedment depth h
Reduced embedment depth h,
CRACKED CONCRETE
Standard embedment depth h
Reduced embedment depth h

[mm]

[mm]

[mm]

[mm]

47
32

a7
32

231

59
39

59
39
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68
48

68
48

85
65

85
65
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R-HPTIIA

BASIC PERFORMANCE DATA

STAINLESS STEEL
THROUGHBOLT

Size M8 M10

MEAN ULTIMATE LOAD

M12

R-HPTIIA

DESIGN PERFORMANCE DATA (cont.)

STAINLESS STEEL
THROUGHBOLT

Size M8

PULL-OUT FAILURE; CRACKED CONCRETE C20/25

TENSIONLOAD N, Characteristic resistance Newo [kN] 3.00 6.00 7.50 9.00 9.00 12.00 16.00 25.00
NON-CRACKED CONCRETE PULL-OUT FAILURE
Standard embedment depth [kN] 15.40 22.80 29.20 55.80 Installation safety factor Vinse - 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00
Reduced embedment depth [kN] 10.40 16.00 22.10 37.90 Increasing factors for N, - C30/37 W o 1.07 1.16 1.07 1.26 1.16 1.23 1.18 1.18
CRACKED CONCRETE Increasing factors for N, - C40/50 W = 1.13 1.33 1.13 1.52 132 1.45 1.37 1.37
Standard embedment depth [kN] 9.70 11.50 18.60 30.40 Increasing factors for N, - C50/60 W o 1.20 1.50 1.20 1.78 1.49 1.67 155 155
Reduced embedment depth [kN] 5.60 9.80 13.40 22.20 CONCRETE CONE FAILURE
SHEARLOAD V, Factor for cracked concrete Ko - 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70
NON-CRACKED CONCRETE Factor for non-cracked concrete Kyer - 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
Standard embedment depth [kN] 14.00 22.20 29.60 54.50 Installation safety factor Vinse - 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00
Reduced embedment depth [kN] 12.22 19.73 22.45 54.50 Spacing Sern [mm] 96 141 117 177 144 204 195 255
CRACKED CONCRETE Edge distance Con [mm] 48 7 59 89 72 102 98 128
Standard embedment depth [kN] 12.87 21.20 29.60 54.50 CONCRETE SPLITTING FAILURE
Reduced embedment depth [kN] 8.60 13.88 15.80 49.78 Spacing Sers [mm] 160 240 200 300 250 340 320 430
TENSION LOAD N, Installation safety factor Vinse - 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00

NON-CRACKED CONCRETE

SHEAR LOAD

Standard embedment depth [kN] 9.00 16.00 25.00 38.55 STEEL FAILURE
Reduced embedment depth [kN] 7.50 11.98 16.36 25.78 Characteristic resistance without lever arm VRKs [kN] 11.70 11.70 18.50 18.50 24.60 24.60 45.40 45.40

CRACKED CONCRETE Ductility Factor k, S 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Standard embedment depth [kN] 6.00 9.00 12.00 25.00 Characteristic resistance with lever arm Meis [Nm] 22.00 22.00 42.00 45.00 72.00 72.00 180.00 180.00
Reduced embedment depth [kN] 3.00 7.50 9.00 16.00 Partial safety factor Yo o 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25

SHEAR LOAD V. CONCRETE PRY-OUT FAILURE

NON-CRACKED CONCRETE Factor k o 1.00 1.00 1.20 1.00 1.00 2.00 2.00 2.00
Standard embedment depth [kN] 11.70 18.50 24.60 45.40 Installation safety factor Vinse = 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Reduced embedment depth [kN] 8.90 14.38 16.36 45.40 CONCRETE EDGE FAILURE

CRACKED CONCRETE Effective length of anchor A [mm] 32 47 39 59 48 68 65 85
Standard embedment depth [kN] 11.10 15.61 24.60 45.40 Anchor diameter don [mm] 8 8 10 10 12 12 16 16
Reduced embedment depth [kN] 6.23 10.06 11.45 36.09 Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

DESIGN LOAD
TENSION LOAD N,

The use of the reduced embedment depth M8 and M10 is restricted to anchoring statically indeterminate structural components.

NON-CRACKED CONCRETE
DESIGN PERFORMANCE DATA ~~

Standard embedment depth [kN] 5.00 10.67 16.70 25.70
Reduced embedment depth IkN] 217 6.66 10.91 17.19 Resistance to tension and shear loads under fire exposure - Reduced embedment depth
CRACKED CONCRETE size M8 M16
Standard embedment depth [kN] 3.33 6.00 8.00 16.67
Effective embedment depth hye [mm] 32 47 39 59 48 68 65 85
Reduced embedment depth [kN] 1.67 417 6.00 10.67

R (For EI) = 30 min

SHEAR LOAD V,,
TENSION LOAD

NON-CRACKED CONCRETE
STEEL FAILURE

Standard embedment depth [kN] 9.36 14.80 19.68 36.32
Characteristic resistance Neo [kN] 0.70 0.70 1.50 1.50 2.50 2.50 4.70 4.70
Reduced embedment depth [kN] 5.94 9.59 10.91 34.37 :
PULL-OUT FAILURE
CRACKED CONCRETE
Characteristic resistance Neeo [kN] 0.80 1.50 1.90 2.30 2.30 3.00 4.00 6.30
Standard embedment depth [kN] 7.40 10.40 19.68 35.98 -
Reduced embedment depth [kN] 4.16 6.71 7.63 24.06
STEEL FAILURE
Characteristic resistance without lever arm Vs [kN] 0.70 0.70 1.50 1.50 2.50 2.50 4.70 4.70
DESIGN PERFORMANCE DATA Characteristic resistance with lever arm M [Nm] 0.70 0.70 1.90 1.90 3.90 3.90 1000 10.00

Rk,s
(-) failure is not decisive R (For EI) = 60 min

TENSION LOAD

Size W S 2 STEEL FAILURE
Effective embedment depth h,; [mm] 32 47 39 59 48 68 65 85 Characteristic resistance Necs [kN] 0.60 0.60 1.20 1.20 2.10 2.10 3.90 3.90
PULL-OUT FAILURE

STEEL FAILURE Characteristic resistance Neyr [kN] 0.80 1.50 1.90 2.30 2.30 3.00 4.00 6.30
Characteristic resistance Nes [kN] 21.20 21.20 33.60 33.60 44.80 44.80 82.60 82.60
Partial safety Factor Virs - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 STEEL FAILURE

PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25 Characteristic resistance without lever arm 7 [kN] 0.60 0.60 1.20 1.20 2.10 2.10 3.90 3.90
Characteristic resistance Nawo (kN] 7.50 9.00 12.00 16.00 B 25.00 ) ) Characteristic resistance with lever arm Mees [Nm] 0.60 0.60 1.50 1.50 3.30 3.30 8.30 8.30
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R-HPTIIA

DESIGN PERFORMANCE DATA (cont.)

R'H PTI I'ZF 'f':-INR%I:JLéI-ll(:OLT

Zinc Flake Throughbolt anchor for cracked and non-cracked concrete

STAINLESS STEEL
THROUGHBOLT

Size

2
®
=
=)
=
)
&

R (For EI) = 90 min
TENSION LOAD

STEEL FAILURE

Characteristic resistance Nos [kN] 0.40 0.40 0.90 0.90 1.70 1.70 3.10 3.10
PULL-OUT FAILURE
Characteristic resistance N [kN] 0.80 1.50 1.90 2.30 2.30 3.00 4.00 6.30

Rk,p

SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm VA [kN] 0.40 0.40 0.90 0.90 1.70 1.70 3.10 3.10 ETA 17/01 84 ‘ € % ma“ @
Characteristic resistance with lever arm M [Nm] 0.40 0.40 1.20 1.20 2.60 2.60 6.70 6.70 B

Rk,s
R (For EI) = 120 min
TENSION LOAD FEATURES AND BENEFITS ~

= New generation of throughbolt with unique

APPLICATIONS ~~
= Cladding restraints

BASE MATERIALS ~
Approved for use in:

ST.EE.'- FA'.'-“RE corrosion-resistant coating = Consoles = Cracked concrete
disredisiie g Nacs K] 0.40 0.40 0.80 0.80 130 1.30 2.50 2.50 = High performance in cracked and non-cracked concrete = Barriers €20/25-C50/60

PULL-OUT FAILURE confirmed by ETA Option 1 = Structural steel = Non-cracked concrete
Characteristic resistance Neo [kN] 0.60 1.20 1.50 1.80 1.80 2.40 3.20 5.00 = Highest quality ensures maximum load capability = Curtain walling C20/25-C50/60

= Reinforced concrete
= Unreinforced concrete

= Handrails
= Heavy Plant

= For applications requiring fire resistance up to 120 minutes
= Suitable for reduced embedment to avoid contact with

SHEAR LOAD

STEEL FAILURE . . . .
—— : reinforcement = Balustrading Also suitable for use in:
Characteristic resistance without lever arm Vs [kN] 0.40 0.40 0.80 0.80 1.30 1.30 2.50 2.50 = Embedment depth markings help to ensure precise = Passenger lifts = Natural Stone
Characteristic resistance with lever arm Mg [Nm] 0.40 0.40 1.00 1.00 2.10 2.10 5.30 5.30 installation of the anchor = Facades (after site testing)

= Design of R-HPTII allows drilling and installing directly
through the fixture and helps to reduce installation time
= Fire resistant

= Racking systems

= Platforms

= Fencing & gates manufacturing
and installation

DESIGN PERFORMANCE DATA

Allowable values for resistance in case of Seismic performance category C1
INSTALLATION GUIDE ~~

Size M8 M10 M12 M16
Effective embedment depth h, [mm] 32 47 39 59 48 68 65 85

TENSION LOAD, STEEL FAILURE
Characteristic resistance INE [kN] 21.20 21.20 33.60 33.60 44.80 44.80 82.60 82.60
Partial safety factor V- - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

TENSION LOAD, PULL-OUT FAILURE
Characteristic resistance Neen [kN] 3.00 6.00 7.50 9.00 9.00 12.00 16.00 25.00
Installation safety factor Vinse - 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00 R R R

SHEAR LOAD. STEEL FAILURE 1. Drill a hole of required diameter and depth

' 2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)

Characteristic resistance without lever arm Vs [kN] - 6.70 - 12.50 18.40 18.40 39.00 39.00 3. Lightly tap the throughbolt through the fixture into hole with a hammer, until fixing depth is reached
Partial safety factor Vigavseiscr - 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 4. Tighten to the recommended torque

Allowable values for resistance in case of Seismic performance category C2 PRODUCT INFORMATION ~~

Size M10 M12 Fixture
Product Code
Effective embedment depth hee [mm] 39 59 48 68 ‘ Diameter ‘ Length ‘ Max. thickness t, for: ‘ Hole diameter
TENSION LOAD, STEEL FAILURE Large washer L L
DIN 125A DIN 9021 [mm] [mm]
Characteristic resistance Ney [kN] 33.60 33.60 44.80 44.80 ‘ L ‘ ‘ Sw ‘
= R-HPTIIZF-08065/15  R-HPTIIZFD08065/15 8 65 15 - 9
Partial safety factor Vivsnseiscr . #0 =0 1150 =0 R-HPTIIZF-08080/15  R-HPTIIZFD08080/15 8 80 30 15 9
TENSION LOAD, PULL-OUT FAILURE M8 R-HPTIIZF-08100/35  R-HPTIIZFD08100/35 8 100 50 35 9
Characteristic resistance . [kN] 2.60 3.00 3.00 4.20 R-HPTIIZF-08115/50  R-HPTIIZFD08115/50 8 115 65 50 9
Installation safety Factor Viu - 1.20 1.00 1.00 1.00 R-HPTIIZF-10065/5  R-HPTIZFD10065/5 10 65 > - m
R-HPTIIZF-10080/20  R-HPTIIZFD10080/20 10 80 20 = 11
SR M, S AL A M10 R-HPTIIZF-10095/15  R-HPTIIZFD10095/15 10 95 35 15 11
Characteristic resistance without lever arm - [kN] - 8.30 - 11.10 R-HPTIIZF-10115/35  R-HPTIIZFD10115/35 10 115 55 35 1
Partial safety Factor Vyiyseiscy - - 1.25 - 1.25 R-HPTIIZF-10130/50  R-HPTIIZFD10130/50 10 130 70 50 11
R-HPTIIZF-12080/5 R-HPTIIZFD12080/5 12 80 5 - 13
R-HPTIIZF-12100/5 R-HPTIIZD12100/5 12 100 25 5 13
M12 R-HPTIIZF-12120/25 R-HPTIIZFD12120/25 12 120 45 25 13
R-HPTIIZF-12135/40  R-HPTIIZFD12135/40 12 135 60 40 13
R-HPTIIZF-12150/55  R-HPTIIZFD12150/55 12 150 75 55 13
R-HPTIIZF-16105/10  R-HPTIIZFD16105/10 16 105 10 - 18
R-HPTIIZF-16125/5 - 16 125 25 5 18
M16 R-HPTIIZF-16140/20  R-HPTIIZFD16140/20 16 140 40 20 18
R-HPTIIZF-16180/60  R-HPTIIZFD16140/20 16 180 80 60 18
R-HPTIIZF16220/100 - 16 220 120 100 18
R-HPTIIZF-20125/5 R-HPTIIZFD20125/5 20 125 5 = 22
M20 R-HPTIIZF-20160/20  R-HPTIIZFD20160/20 20 160 40 20 22
R-HPTIIZF-20200/60 - 20 200 80 60 22
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INSTALLATION DATA BASIC PERFORMANCE DATA
o ————— L L | R B e o w [ mm [ e | ws | @
Thread diameter [mm] Tinst EEE NIRRT . CRACKED CONCRETE
Hole diameter in substrate d0 [mm] 8 10 12 16 20 N 4 i - - Standard embedment depth [kN] 5.00 9.00 12.00 20.00 30.00
Installation torque . [Nm] 10 20 40 100 180 L Hﬁ 4%’% ﬂ“ Reduced embedment depth [kN] 3.00 6.00 9.00 16.00 24.64
Wrench size sw [mm] 13 17 19 24 30 7_? Bl e SHEAR LOAD V,,
External diameter of washer [mm] 16 20 24 30 37 ‘ M I T 4o NON-CRACKED CONCRETE
STANDARD EMBEDMENT DEPTH P e PR Standard embedment depth [kN] 9.10 15.70 23.70 47.10 60.60
Min. hole depth in substrate hy. [mm] 65 79 90 110 129 Reduced embedment depth [kN] 8.90 11.98 16.36 47.10 60.60
Min. installation depth Rooms [mm] 55 69 80 100 119 CRACKED CONCRETE
Min. substrate thickness s [mm] 100 120 140 170 200 Standard embedment depth [kN] 9.10 15.61 23.70 47.10 60.60
Min. spacing (Non-cracked concrete) Smin.s [mm] 50 70 20 160 180 Reduced embedment depth [kN] 6.23 8.39 11.45 36.09 49.28
Min. spacing (Cracked concrete) S [mm] 50 70 90 160 180 DESIGN LOAD
Min. edge distance (Non-cracked concrete) o [mm] 40 50 65 85 100 TENSION LOAD N,
Min. edge distance (Cracked concrete) C s [mm] 40 45 65 90 100 NON-CRACKED CONCRETE
REDUCED EMBEDMENT DEPTH Standard embedment depth [kN] 5.00 8.00 13.33 23.33 32.30
Min. hole depth in substrate h,, [mm] 50 59 70 90 110 Reduced embedment depth [kN] 4.17 5.00 8.00 17.19 23.47
Min. installation depth (LI [mm] 40 49 60 80 100 CRACKED CONCRETE
Min. substrate thickness Noioe [mm] 100 100 100 130 160 Standard embedment depth [kN] 2.78 6.00 8.00 13.33 20.00
Min. spacing (Non-cracked concrete) S, [mm] 55 75 150 190 300 Reduced embedment depth [kN] 1.67 333 6.00 10.67 16.43
Min. spacing (Cracked concrete) S [mm] 55 75 150 190 300 SHEARLOAD V,,
Min. edge distance (Non-cracked concrete) - [mm] 45 60 70 100 160 NON-CRACKED CONCRETE
Min. edge distance (Cracked concrete) Gorng [mm] 40 50 80 110 120 Standard embedment depth [kN] 7.28 12.56 18.96 37.68 48.48
Reduced embedment depth [kN] 5.94 7.99 10.91 34.37 46.93
MECHANICAL PROPERTIES CRACKED CONCRETE
Standard embedment depth [kN] 7.28 10.40 18.96 35.98 45.23
T ———ra L L e L Fedadembednent oy -
Nominal ultimate tensile strength - tension Fo [N/mm?]
Nominal ultimate tensile strength - shear Foe [N/mm?] 520 520 520 520 520 DESIGN PERFORMANCE DATA ~
Nominal yield strength - tension I’yk [N/mm?] 531 531 531 531 531 () Failure is not decisive
Nominal yield strength - shear (i [N/mm?] 416 416 416 416 416
Cross sectional area - shear A [mm?] 38.9 61.7 89.6 165.2 259.1
. Effective embedment depth [mm]
Elastic section modulus W, [mm?] 34.3 68.3 119.6 299.5 588.3
Characteristic bending resistance Mo [Nm] 19 38 67 167 328
Design bending resistance M v [Nm] 15 31 53 134 263 ST,EE_L FAI,LURE
Characteristic resistance Nos [kN] 11.00 11.00 17.50 17.50 25.80 25.80 4580 4580 70.00 70.00
Partial safety factor Yivs = 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
BASIC PERFORMANCE DATA ~ PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance N [kN] 7.50 9.00 9.00 12.00 12.00 20.00 - 35.00 - -

Rk,p

PULL-OUT FAILURE; CRACKED CONCRETE C20/25

PULL-OUT FAILURE

NON-CRACKED CONCRETE

Performance data for single anchor without influence of edge distance and spacing

Installation safety factor Vinse - 1.20 1.20 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Standard embedment depth h,, [mm] 47 59 68 85 » Increasing factors for N, - C30/37 W, - 1200 112 116 122 122 100 111 114 112 1.07
Reduced embedment depth h,, [mm] 32 39 48 65 80 Increasing Factors for N, - C40/50 w, - 140 122 133 144 144 100 122 128 126  1.14
CRACKED CONCRETE Increasing factors for N,,,_ - C50/60 W, - 160 133 150 167 167 100 133 143 139 121
Standard embedment depth h, [mm] 47 59 68 85 99 CONCRETE CONE FAILURE
Reduced embedment depth h,, [mm] 32 39 48 & 50 Factor for cracked concrete Ko - 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70 7.70
Factor for non-cracked concrete Kyert - 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
TENSION LOAD N, . Installation safety Factor Vi - 120 120 120 100 100 100 100 100 100  1.00
NON-CRACKED CONCRETE Spacing Sen [mm] 96 141 117 177 144 204 195 255 240 297
Standard embedment depth [kN] 12.40 20.60 27.70 45.50 64.80 gl ccr'N [mm] 48 71 59 89 72 102 98 128 120 149
Reduced embedment depth [kN] 9.60 13.60 17.60 34.50 47.10 CONCRETE SPLITTING FAILURE :
CRACKED CONCRETE Spacing Serep [mm] 170 220 200 300 250 340 320 430 410 530
Standard embedment depth [kN] 7.50 12.50 19.90 27.30 41.90 el o [mm] 85 110 100 150 125 170 160 215 205 265
Reduced embedment depth [kN] 4.80 8.60 12.80 26.80 32.70 Installation saFety Factor v”;st B 120 120 1.20 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SHEARLOAD V,, SHEAR LOAD

STEEL FAILURE

NON-CRACKED CONCRETE

Sta;darj em:e:me"t:ept: [:N] 12.20 19.20 28.00 51.50 8050 Characteristic resistance without lever arm V... IkN] 910 910 1570 1570 2370 2370 4710 4710 60.60  60.60
R t dept N 10.10 16.44 22.45 51.50 80.90 :
¢ ”cec:;\"c:E:i';NziETE [kN] Ductility factor K, - 080 080 080 080 080 080 080 080 080 080
p—— E— " o5 5 > 5 Characteristic resistance with lever arm Mg [Nm] 22 22 45 45 79 79 200 200 389 389
N 12. 19, ! 1. ! :
stancaiclembecmenticepy (i} 9 g B S el Partial safety factor Vi - 125 125 125 125 125 125 125 125 125 125
Reduced embedment depth [kN] 8.60 11.57 15.80 49.78 66.66

. CHARACTERsTCLOAD ______________________________| —
e —— Factor k = 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00

TENSION LOAD N,

Installation safety factor Vinse - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

NON;CRACKEDICONCRETE CONCRETE EDGE FAILURE
S Gnlbaelment dpih L8] 9.00 12.00 2000 35.00 48.46 Effective length of anchor I [mm] 32 47 39 59 48 68 65 85 80 99
Reduced embedment depth [kN] 7.50 9.00 12.00 25.78 35.20 Anchor diameter d. T s s 10 10 12 12 16 16 20 20
Installation safety factor Vinse - 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

The use of the reduced embedment depth M8 and M10 is restricted to anchoring statically indeterminate structural components.
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R_H PTI I_Z ZINC FLAKE R_XPTI I_A STAINLESS STEEL
THROUGHBOLT THROUGHBOLT

DESIGN PERFORMANCE DATA ~~ Stainless steel throughbolt for non-cracked concrete

Performance data for single anchor without influence of edge distance and spacing

Effective embedment depth h,

[mm] 32 47 39 59 48 68 65 85 80 99
R (For EI) = 30 min
TENSION LOAD

ef

STEEL FAILURE

Characteristic resistance Nos [kN] 0.40 0.40 0.90 0.90 1.70 1.70 3.10 3.10 4.90 4.90
PULL-OUT FAILURE
Characteristic resistance N [kN] 0.80 1.30 1.50 2.30 2.30 3.00 4.00 5.00 - -

SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm V, [kN] 0.40 0.40 0.90 0.90 1.70 1.70 3.10 3.10 4.90 4.90 ETA 17/0782 C € @ AT-1 5-7370/16

Rk,
[Nm] 0.40 0.40 1.10 1.10 2.60 2.60 6.70 6.70 13.00 13.00
R (For El) = 60 min

<

Characteristic resistance with lever arm s

FEATURES AND BENEFITS ~ APPLICATIONS ~ BASE MATERIALS ~
TENSION LOAD . . . . - . -
= Stainless steel anchor for the highest corrosion resistance = Cladding restraint Approved for use in:
STEEL FAILURE - . . . .
——— = High performance in non-cracked concrete confirmed by ETA Option 7 = Curtain wall = Non-cracked concrete
Characteristic resistance Np [kN] 0.30 0.30 0.80 0.80 1.30 1.30 2.40 2.40 3.70 3.70 . . . L. .
. = Highest quality ensures maximum load capability = Balustrading C20/25-C50/60
PULL-OUT FAILURE > . . . : ;
e = Suitable for reduced embedment to avoid contact with reinforcement = Barriers = Unreinforced concrete
Characteristic resistance Np [kN] 0.80 1.30 1.50 2.30 2.30 3.00 4.00 5.00 - - . . . .
KL = Embedment depth markings help to ensure precise = Handrails = Reinforced concrete
SHEAR LOAD . . . . -
STEEL FAILURE installation of the anchor = Racking Also suitable for use in:
S - = Simple through-installation (drilling and installation = Structural steel = Natural Stone
Characteristic resistance without lever arm Vi [kN] 0.30 0.30 0.80 0.80 1.30 1.30 2.40 2.40 3.70 3.70 . . . .
— - e through fixed material) = Bollards (after site testing)
Characteristic resistance with lever arm M [Nm] 0.30 0.30 1.00 1.00 2.00 2.00 5.00 5.00 9.70 9.70

Rk,s
R (For El) = 90 min
TENSION LOAD

INSTALLATION GUIDE ~

STEEL FAILURE

Characteristic resistance Noys [kN] 0.30 0.30 0.60 0.60 1.10 1.10 2.00 2.00 3.20 3.20
PULL-OUT FAILURE

Characteristic resistance Noo [kN] 0.80 1.30 1.50 2.30 2.30 3.00 4.00 5.00 - -
STEEL FAILURE

Characteristic resistance without lever arm Vs [kN] 0.30 0.30 0.60 0.60 1.10 1.10 2.00 2.00 3.20 3.20

Characteristic resistance with lever arm M [Nm] 0.30 0.30 0.70 0.70 1.70 1.70 4.30 4.30 8.40 8.40

Rk,s
R (For El) = 120 min
TENSION LOAD

1. Drill a hole of required diameter and depth
2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)

STEEL FAILURE 3. Lightly tap the throughbolt through the Fixture into hole with a hammer, until fixing depth is reached
Characteristic resistance Nos [kN] 0.20 0.20 0.50 0.50 0.80 0.80 1.60 1.60 2.50 2.50 4. Insert bolt through fixture and tighten to the recommended torque

PULL-OUT FAILURE
Characteristic resistance N, [kN] 0.60 1.00 1.20 1.80 1.80 2.40 3.20 4.00 - -

PRODUCT INFORMATION ~~

SHEAR LOAD

STEEL FAILURE "
Characteristic resistance without lever arm Vs [kN] 0.20 0.20 0.50 0.50 0.80 0.80 1.60 1.60 2.50 2.50
Characteristic resistance with lever arm My [Nm] 0.20 0.20 0.60 0.60 1.30 1.30 3.30 3.30 6.50 6.50 Product Code . ‘@
DESIGN PERFORMANCE DATA ~ ‘ L ‘ ‘ Sw ‘
R-XPTIIA4-06050/10 6 50 10 - 7 ! ! ! !
Allowable values for resistance in case of Seismic performance category C1 M6+ R-XPTIIA4-06055/10 6 55 15 ; 7
Size M8 M10 M12 M16 M20 R-XPTIIA4-06085/25 6 85 45 25 7
Effective embedment depth h,e [mm] 32 47 39 59 48 68 65 85 80 99 R-XPTIIA4-06100/40 6 100 40 - 7
TENSION LOAD, STEEL FAILURE R-XPTIIA4-08060/10 8 60 10 - 9
Characteristic resistance N [kN] 11.00  11.00 1750 17.50 2580 25.80 4580 4580 70.00  70.00 R-XPTIIA4-08065/15 8 65 15 - 9
Partial safety factor Vorssesct - 140 140 140 140 140 140 140 140 140  1.40 R-XPTIIA4-08075/10 8 75 25 10 9
TENSION LOAD, PULL-OUT FAILURE M8 R-XPTIIA4-08085/20 8 85 35 20 9
Characteristic resistance Neo [kN] 3.00 5.00 6.00 9.00 9.00 12.00 16.00 20.00 - 30.00 R-XPTIIA4-08095/30 8 95 45 30 9
Installation safety factor Vit - 120 120 120 100 100 100 100 100 100  1.00 R-XPTIIA4-08105/40 8 105 55 40 9
SHEAR LOAD, STEEL FAILURE R-XPTIIA4-08115/50 8 115 65 50 9
Characteristic resistance without lever arm \ [kN] - 5.20 - 9.40 2380 2380 3330 3330 5510 55.10 R-XPTIIA4-10065/5 10 65 5 B 11
Partial safety factor Vo - 1.25 1.25 125 125 1.25 1.25 125 125 1.25 1.25 R-XPTIIA4-10080/20 10 80 20 } 1
Allowable values for resistance in case of Seismic performance category C2 M10 AL 10 % » " "
R-XPTIIA4-10115/35 10 115 55 35 11
Effective embedment depth h, [mm] 59 68 85 R-XPTIIA4-10140/60 10 140 80 60 "
TENSION LOAD, STEEL FAILURE R-XPTIIA4-12080/5 12 80 3 : 13
Characteristic resistance Neo [kN] 17.50 25.80 45.80 R-XPTIIA4-12100/5 12 100 25 5 13
Partial safety factor Y - 1.40 1.40 1.40 R-XPTIIA4-12115/20 12 115 40 20 13
TENSION LOAD, PULL-OUT FAILURE M12 R-XPTIIA4-12125/30 12 125 50 30 13
Characteristic resistance N [kN] 3.40 7.00 10.90 R-XPTIIA4-12150/55 12 150 75 55 13
Installation safety factor Vst - 1.00 1.00 1.00 R-XPTIIA4-12180/85 12 180 105 85 13
SHEAR LOAD, STEEL FAILURE R-XPTIIA4-12120/25 12 120 45 25 13
Characteristic resistance without lever arm A\ [kN] 9.20 11.10 28.20 * Not covered by ETA
Partial safety factor Y - 125 1.25 125
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R-XPTII-A4 sasseas R-XPTII-A4

PRODUCT INFORMATION (cont.) BASIC PERFORMANCE DATA (cont.)

i DESIGN LOAD
Frodscecose - m

TENSION LOAD N,

Standard embedment depth [kN] 2.97 5.00 10.67 16.67 25.70 7.94 9.92
R-XPTIIA4-16125/5 16 125 25 5 18 Reduced embedment depth [kN] 0.59 417 6.66 10.91 17.19 4.76 6.35
R-XPTIIA4-16140/20 16 140 40 20 18 SHEARLOAD V,,

M16 R-XPTIIA4-16150/30 16 150 50 30 18 Standard embedment depth [kN] 6.00 9.36 14.80 19.68 36.32 32.00 40.00
R-XPTIIA4-16180/60 16 180 80 60 18 Reduced embedment depth [kN] 1.20 5.94 7.99 10.91 34.37 19.20 25.60
R-XPTIIA416220/100 16 220 120 100 18

BRI S202/0 20 12> > - 2 DESIGN PERFORMANCE DATA
M20* R-XPTIIA4-20160/20 20 160 40 20 22 ) ) »
R-XPTIIA4-20200/60 20 200 80 60 22 () failure is not decisive
R-XPTIIA4-20300/16 20 300 180 160 22
* Not covered by ETA Effective embedment depth [mm] 22
INSTALLATION DATA v~ STEEL FAILURE
Characteristic resistance News [kN] 11.83 11.83 21.20 21.20 33.60 36.60 44.80 44.80 82.60 82.60 114.03114.03164.10 164.16
Size M6 M8 | M10 | M12 | M16 | M20 | M24 R i <2 PG Partial safety factor Vi = 160 160 150 150 150 150 150 150 150 150 286 286 286 2.86
Thread diameter d [mm] 6 8 10 12 16 20 24 &‘4 : l: B :A rﬁin “: ,:4 — PU!-LTOUT. LT A e G e b
Oy S ———— d, s 5 3 = - = = 24 ' D - . . 71 Characteristic resistance Ny o [kN] 150 7.50 750 9.00 12.00 16.00 - 2500 - - 12.00 20.00 16.00 25.00
- " Do LT i “Eﬂ 8. Install fULL-?UT:AILURE 168 1.68 120 120 120 1.00 1.00 1.00 1.00 1.00 1.68 1.68 1.68 1.68
Wrench size Sw mml 10 13 17 19 24 30 36 12 pom e [ l:z:a:it[']"":atewfacmr - Vi - 66 11.68 ] 1.20 [ 120 | 1.20 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.68 | 1.66 | 168 | 16
e e e e [mm 12 16 20 24 30 37 44 s 4} . : g factors for NRd,p C30/37 W 122 122 147 122 122 122 122 122 122 122 122 122 122 122
A o o B EEEE A D ‘4 | Increasing factors for NRd,p- C40/50 W = 141 141 132 141 141 141 141 141 141 141 141 141 141 1.4
Min. hole depth in substrate h,. il 55 65 79 90 110 140 155 Increasing factors for Nego ™ C50/60 W = 155 155 142 155 155 155 155 155 155 155 155 155 155 1.55
Min. installation depth hmvmvS [mm] 50 55 69 80 100 120 135 CONCRETEICONEEAILURE
. S Eld s hmm [mm] 100 100 120 140 170 210 230 Factor Fc.>r non-cracked concrete kw'N = 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00
7. Sl (e ae) i) smm's [ 45 65 %0 110 170 170 180 Installation safety factor Vinst - 168 1.68 120 120 120 1.00 100 100 1.00 100 1.68 168 168 1.68
Min. edge distance (Non-cracked concrete) cmmvS [mm] 50 50 60 85 90 160 200 Spacing Sean (mm] 66 | 126 | 56 | 141 | 117 | 177 | 144 | 204 | 195 | 255 | 255 | 315 | 291 | 336
REDUCED EMBEDMENT DEPTH : Edge distance Con [mm] 33 63 48 Al 59 89 72 102 98 128 128 168 146 168
Min. hole depth in substrate h,, [mm] 40 50 59 70 90 120 140 . CONCRETEISELITINGIEAILURE
Min. installation depth hnm'm [mm] 30 40 49 60 20 100 120 Spacing Sersp [mm] 100 210 160 240 200 300 250 340 320 430 430 560 500 580
o, e s hmm‘r [mm] 100 100 100 100 130 210 230 Edge distance Ceosp [mm] 55 105 80 120 100 150 125 170 160 215 215 280 250 290
. S (e i) smm'r [ 40 65 115 150 190 160 190 Installation safety factor Vinst - 168 1.68 120 120 120 1.00 100 100 1.00 100 1.68 168 1.68 1.68
Min. edge distance (Non-cracked concrete) ¢ [mm] 45 50 80 100 120 125 160
: STEEL FAILURE
MECHANICAL PROPERTIES Characteristic resistance without leverarm V. [kN] 8.04 8.04 1170 11.70 18.50 18.50 24.60 24.60 45.40 4540 61.25 61.25 88.25 88.25

Ductility factor k = 080 080 080 080 080 080 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

7

_“mmmmm Characteristic resistance with lever arm Mes [Nm] 12.62 12.62 22.00 22.00 45.00 45.00 72.00 72.00 180.00 180.00 323.94 323.94 564.54 564.54
Partial safety factor Vs - 133 133 125 125 125 125 125 125 125 125 238 238 238 238

Nominal ultimate tensile strength - tension Fo [N/mm?] CONCRETE PRY-OUT FAILURE

Nominal yield strength - tension fyk [N/mm?] 500 a0 80 a0 0 20 20 Factor k - 100 100 1.00 100 100 100 1.00 200 200 200 200 200 200 2.00

Cross sectional area - tension A [inn;] 1425 | 255 | 407 | 601 | 1066 | 1625 | 234.52 Installation safety factor Vi - 100 100 100 100 100 100 100 100 100 100 100 100 100 1.00

Elastic section modulus W, [mm?3] 13.15 31.2 62.3 109 276.4 539.9 940.9 CONCRETE EDGE FAILURE

Characteristic bending resistance M, [Nm] 12.62 22 45 72 180 3239 564.54 Efractvalengtnlaranenor 3 [mm] 22 42 32 47 39 59 48 68 65 85 85 105 97 112

Design bending resistance 57 [N} oM 175 £ EXA LSO 252 Anchor diameter d,, [mml 6 6 8 8 10 10 12 12 16 16 20 20 24 24
Installation safety factor Vi - 100 1.00 1.00 1.00 100 100 1.00 100 100 100 100 1.00 1.00 1.00

BASIC PERFORMANCE DATA v The use of the reduced embedment depth M8 and M10 is restricted to anchoring statically indeterminate structural components.

Performance data for single anchor without influence of edge distance and spacing - ETAG 001

Size Mé M8 M10 M12 M16 M20 M24
Effective embedment depth - 22 42 32 47 39 59 48 68 65 85 8 105 97 112

MEAN ULTIMATE LOAD

TENSIONLOAD N,

Standard embedment depth [kN] 9.80 15.40 22.80 30.39 52.90 24.00 30.00

Reduced embedment depth [kN] 1.90 10.40 16.00 22.10 37.90 14.40 19.20
SHEARLOAD V,

Standard embedment depth [kN] 9.80 12.87 20.35 27.06 49.94 48.00 60.00

Reduced embedment depth [kN] 1.90 12.22 16.44 22.45 49.94 28.80 38.40

CHARACTERISTIC LOAD

TENSION LOAD N,

Standard embedment depth [kN] 7.50 9.00 16.00 25.00 38.55 20.00 25.00

Reduced embedment depth [kN] 1.50 7.50 11.98 16.36 25.78 12.00 16.00
SHEAR LOAD V,,

Standard embedment depth [kN] 7.50 11.70 18.50 24.60 45.40 40.00 50.00

Reduced embedment depth [kN] 1.50 8.90 11.98 16.36 45.40 24.00 32.00
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IPRAWLPLUG® | MECHANICAL ANCHORS

R XPTI " H D HOT DIP GALVANIZED
- - THROUGHBOLT

INSTALLATION DATA ~

IPRAWLPLUG® | MECHANICAL ANCHORS
R XPTI I I H D HOT DIP GALVANIZED
- - THROUGHBOLT

Hot Dip Galvanized throughbolt for non-cracked concrete

Size ‘ M8 ‘ M10 ‘ M12 M16 . e
Thread diameter d [mm] 8 10 12 16 j_:i % Lol TN
Hole diameter in substrate d [mm] 8 10 12 16 4 ) 'u‘ R
Installation torque Ti:st [Nm] 15 30 50 100 i #7 7H9_9{+H’ EIA
Wrench size Sw [mm] 13 17 19 24 R R
® « hnom <4 ‘
STANDARD EMBEDMENT DEPTH Ls_w_] %‘—T ’f B
Min. hole depth in substrate hy. [mm] 65 70 90 110 - Y O Ry
Min. installation depth N ome [mm] 55 60 80 100
Min. substrate thickness s [mm] 100 100 140 170
Min. spacing S [mm] 50 70 75 95
Min. edge distance Coe [mm] 40 60 65 85
@ c € MECHANICAL PROPERTIES ~
Size ‘ M8 ‘ M10 ‘ M12 ‘ M16
FEATURES AND BENEFITS ~\ APPLICATIONS ~ BASE MATERIALS ~ Nominal ultimate tensile strength - tension Fr [N/mm?] 650 650 650 650
= Increased corrosion resistance due to hot dip zinc = Cladding restraint Approved for use in: Nominal yield strength - tension F. [N/mm?] 520 520 520 520
external protection layer = Curtain wall = Non-cracked concrete Cross sectional area - tension A, [mm?] 26.9 42.4 61.5 109.3
= R-XPT is suitable for reduced embedment = Balustrading C20/25-C50/60 Elastic section modulus W, [mm?] 31.2 62.3 109.2 277.5
to avoid contact with reinforcement = Barriers = Unreinforced concrete Characteristic bending resistance M, [Nm] 22 45 79 200
= Embedment depth markings help to ensure = Handrails = Reinforced concrete Design bending resistance M [Nm] 17.6 36 63.2 160
precise installation of the anchor = Racking Also suitable for use in:
= Design of R-XPTII allows drilling and installing directly = Structural steel = Natural Stone BASIC PERFORMANCE DATA
through the fixture and helps to reduce installation time = Bollards (after site testing)

= High quality with cost effectiveness Performance data for single anchor without influence of edge distance and spacing

= Cold formed body ensures consistent dimensional accuracy size M8 M10 M12 M16

47.00 50.00 68.00 85.00
MEAN ULTIMATE LOAD

Effective embedment depth h,

INSTALLATION GUIDE ~~

TENSION LOAD N, [kN] 16.03 18.20 32.76 4213
SHEARLOAD V, [kN] 12.10 19.14 27.83 51.81
TENSION LOAD N, [kN] 13.00 15.00 25.00 34.00
SHEAR LOAD V, [kN] 11.00 17.39 25.30 47.10
TENSION LOAD N, [kN] 8.67 10.00 16.67 22.67
SHEAR LOAD V, [kN] 8.80 11.60 20.24 37.68

1. Drill a hole of required diameter and depth DESIGN PERFORMANCE DATA

2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)
3. Lightly tap the throughbolt through the fixture into hole with a hammer, until fixing depth is reached
4. Tighten to the recommended torque

Size M8 M10 M12 M16

Effective embedment depth h,e [mm] 47.00 50.00 68.00 85.00
TENSION LOAD

STEEL FAILURE

PRODUCT INFORMATION ~~ Characteristic resistance Ny [kN] 17.50 27.60 40.00 71.00
Partial safety factor Vs - 1.50 1.50 1.50 1.50
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Neo [kN] 13.00 15.00 25.00 34.00
Product Code PULL-OUT FAILURE
Installation safety factor Vinse - 1.00 1.00 1.00 1.00
Increasing factors for Nego- C30/37 W - 1.12 1.08 1.17 1.22
R-XPTIII-HD-08065/15 8 65 15 N 9 Increasing factors for N, - C40/50 W - 1.23 1.15 1.32 1.41
R-XPTIII-HD-08075/10 8 75 25 10 9 Increasing factors for NRd:p— C50/60 v, - 1.30 1.19 1.42 1.55
M8 R-XPTIII-HD-08080/15 8 80 30 15 9 CONCRETE CONE FAILURE
R-XPTIII-HD-08095/30 8 95 45 30 9 Factor for non-cracked concrete Kyeon - 11.00 11.00 11.00 11.00
R-XPTIII-HD-08115/50 8 115 65 50 9 Installation safety Factor Vst - 1.00 1.00 1.00 1.00
R-XPTIII-HD-08140/75 8 140 90 75 9 Spacing Sen [mm] 141 150 204 255
R-XPTIII-HD-10080/10 10 80 20 10 1 Edge distance Con [mm] 71 75 102 128
R-XPTIII-HD-10095/25 10 95 35 25 11 CONCRETE SPLITTING FAILURE
M10  R-XPTIII-HD-10115/45 10 115 55 45 11 Spacing Seusp [mm] 240 260 340 430
R-XPTIII-HD-10130/60 10 130 70 60 11 Edge distance Cas [mm] 120 130 170 215
RXPTIII-HD-10140/70 10 140 80 70 1 Installation safety factor Vise - 1.00 1.00 1.00 1.00
RXPTII-HD-12120/25 12 120 45 25 13 STEEL FAILURE
RXPTII-HD-12125/30 - e 0 30 S Characteristic resistance without lever arm \ [kN] 11.00 17.40 25.30 47.10
Ductility factor k. = 1.00 1.00 1.00 1.00
M12 R-XPTIII-HD-12135/40 12 135 60 40 13 . . . !
Characteristic resistance with lever arm Meys [Nm] 22.00 45.00 79.00 200.00
AP D1 2113025 2 o0 i~ 5 8 Partial safety Factor Vi - 1.25 1.25 1.25 1.25
R-XPTIII-HD-12180/85 12 180 105 85 13 CONCRETE PRY-OUT FAILURE
R-XPTIII-HD-12220/125 12 220 145 125 13 Factor [ . 1.00 1.00 2.00 2.00
R-XPTII-HD-16125/5 16 125 25 5 18 Installation safety factor Vinse - 1.00 1.00 1.00 1.00
R-XPTIII-HD-16140/20 16 140 40 20 18 CONCRETE EDGE FAILURE
M16  R-XPTIII-HD-16150/30 16 150 50 30 18 Effective length of anchor 2 [mm] 47 50 68 85
R-XPTIII-HD-16180/60 16 180 80 60 18 Anchor diameter [« [mm] 8 10 12 16
R-XPTIII-HD-16220/100 16 220 120 100 18 Installation safety factor Vinst - 1.00 1.00 1.00 1.00
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IPRAWLPLUG® | MECHANICAL ANCHORS
R_XPT THROUGHBOLT

Throughbolt for non-cracked concrete

IORAWLPLUG® | MECHANICAL ANCHORS
R_XPT THROUGHBOLT

PRODUCT INFORMATION (cont.)

Length Max. thickness t, for: Hole diameter

Product Code

R-XPT-12080/5 12 80 5 - 13

R-XPT-12100/5 12 100 25 5 13

R-XPT-12120/25 12 120 45 25 13

R-XPT-12125/30 12 125 50 30 13

R-XPT-12135/40 12 135 60 40 13

R-XPT-12140/45 12 140 65 45 13

ETA 17/0183 C € @ AT-1 5_9327/14 M12 R-XPT-12150/55 12 150 75 55 13
R-XPT-12160/65 12 160 85 65 13

FEATURES AND BENEFITS APPLICATIONS BASE MATERIALS RXPT-12180/85 12 180 105 85 13
= High performance in non-cracked concrete = Cladding restraint Approved for use in: REARR12200/03 L2 200 s L0 5
confirmed by ETA Option 7 = Curtain wall = Non-cracked concrete RXPT-12220/125 12 220 145 125 13
= High quality with cost effectiveness = Balustrading C20/25-C50/60 RXPT=12250/155 2 250 ili= il i3
= Suitable for reduced embedment to avoid contact = Barriers = Unreinforced concrete R-XPT-12280/185 12 280 205 185 13
with reinforcement = Handrails Also suitable for use in: R-XPT-16090/10 G 20 g g a8
= Embedment depth markings help to ensure precise = Racking = Also suitable for use in: R-XPT-16100/5 16 100 5 - 18
installation of the anchor = Structural steel = Natural Stone RXPT-16105/10 16 105 10 - 18

= Design allows drilling and installing directly through = Bollards (after site testing) R-XPT-16125/5 16 125 25 5 18
the fixture and helps to reduce installation effort R-XPT-16140/20 16 140 40 20 18

= Cold formed body ensures consistent dimensional accuracy R-XPT-16150/30 16 150 50 30 18
= Simple through-installation (drilling and installation through M16 R-XPT-16160/40 16 160 60 40 18
fixed material) R-XPT-16180/60 16 180 80 60 18

= Optimized expander design with six grip features allows R-XPT-16200/80 16 200 100 80 18
for a high load-bearing capacity R-XPT-16220/100 16 220 120 100 18
R-XPT-16250/130 16 250 150 130 18

INSTALLATION GUIDE ~ R-XPT-16280/160 16 280 180 160 18
R-XPT-16300/180 16 300 200 180 18

R-XPT-20125/5 20 125 5 - 22

R-XPT-20160/20 20 160 40 20 22

M20 R-XPT-20200/60 20 200 80 60 22

R-XPT-20250/110 20 250 130 110 22

R-XPT-20300/160 20 300 180 160 22

R-XPT-24180/20 24 180 35 20 26

M24 R-XPT-24260/100 24 260 115 100 26

R-XPT-24300/140 24 300 155 140 26

1. Drill a hole of required diameter and depth

2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)

3. Lightly tap the throughbolt through the fixture into hole with a hammer, until fixing depth is reached
4. Tighten to the recommended torque

* Not covered by ETA

INSTALLATION DATA ~

PRODUCT INFORMATION ~~ Thread diameter [mm] 16 Tmst — ,"jm.i - :
A - Hole diameter in substrate d0 [mm] 6 8 10 12 16 20 24 7;7 <H77‘ ',g‘ - ‘C’{
. Diameter Max. thickness t, for: +777%777%7% I Installatlc'm torque Toe [Nm] 5 15 30 50 100 200 300 L © ,“‘{ L 14
roduct Code i Wrench size Sw [mm] 10 13 17 19 24 30 36 s 2 ¢ hnom' L .
‘ ‘ © External diameter of washer [mm] 12 16 20 24 30 37 44 i 0 e AF .
RXPT-06050/10 p 0 10 § 7 ‘ L | STANDARD EMBEDMENT DEPTH B e
R-XPT-06065/5 6 65 25 5 7 Min. hole depth in substrate hy [mm] 55 65 69 90 110 129 140
Mé R-XPT-06085/25 6 85 T 25 - Min. installation depth Broms [mm] 50 55 59 8 100 119 135
R-XPT-06100/40 6 100 60 40 7 Min. substrate thickness e [mm] 84 100 100 136 170 198 224
RXPT-08050/5 8 50 5 ) 9 Min. spacing S [mm] 45 50 55 75 90 140 180
R-XPT-08060/10 8 60 10 R 9 Min. edge distance co. [mm] 50 40 50 65 80 100 200
R-XPT-08065/15 8 65 15 _ 9 REDUCED EMBEDMENT DEPTH
R-XPT-08075/10 8 75 25 10 9 Min. hole depth in substrate h,, [mm] 35 50 59 70 90 110 125
M8 RXPT-08080/15 s £ % I ’ x:: Isrlsssatllr:t:: :h?:lfnt:ss :m E::} Zg 1‘1)00 14090 16000 18300 :(5)2 122
R-XPT-08085/20 8 85 35 20 9 = min
R-XPT-08095/30 8 95 45 30 9 Min. spacing . [mm] 40 45 55 100 100 125 160
R-XPT-08115/50 8 115 65 50 9 Min. edge distance G [mm] 45 40 65 100 100 125 160
R-XPT-08140/75 8 140 90 75 9
R-XPT-08150/85 8 150 100 85 9 MECHANICAL PROPERTIES ~~
R-XPT-10065/5 10 65 5 - 11
R-XPT-10095/25 10 95 35 25 11 Nominal ultimate tensile strength - tension fl [N/mm?]
Q) R-XPT-10115/45 10 115 55 45 11 Nominal yield strength - tension Fyk [N/mm?] 480 480 480 480 480 480 480
R-XPT-10130/60 10 130 70 60 11 Cross sectional area - tension A, [mm?] 14.25 25.5 40.7 60.1 106.6 162.9 234.52
R-XPT-10140/70 10 140 80 70 11 Elastic section modulus W, [mm?] 13.15 31.2 62.3 109 276.4 539.9 940.9
R-XPT-10150/80 10 150 90 80 11 Characteristic bending resistance M. [Nm] 7 17 35 61 154 301 525
R-XPT-10180/110 10 180 120 110 11 Design bending resistance M [Nm] 5.6 13.6 28 48.8 123.2 240.8 420
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BASIC PERFORMANCE DATA ~

IPRAWLPLUG® | MECHANICAL ANCHORS
FOR USE IN CRACKED
R' R B RanbO lt® AND NON-CRACKED CONCRETE

World’'s most popular all-purpose expanding shield anchor - loose bolt version
Performance data for single anchor without influence of edge distance and spacing

Loose bolt
Effective embedment depth R- R B L Ranb0lt®
TENSION LOAD N, .
Standard embedment depth [kN] 8.70 18.10 19.80 28.00 49.70 65.30 67.60
Reduced embedment depth [kN] 5.70 10.90 11.40 21.50 37.00 45.50 62.70
SHEARLOADYV,,, Bolt projecting
Standard embedment depth [kN] 6.00 12.20 19.20 28.00 51.50 80.90 118.60
Reduced embedment depth [kN] 6.00 12.20 16.44 22.45 51.50 74.14 115.20 R- R B P Raw l b o lt®

CHARACTERISTIC LOAD

TENSION LOAD N,

Standard embedment depth [kN] 8.67 12.00 15.00 24.00 38.55 44.00 38.14
Reduced embedment depth [kN] 427 8.90 9.00 16.00 25.78 34.54 31.92
SHEAR LOAD V,,
Standard embedment depth [kN] 5.50 11.00 16.87 25.30 47.10 73.50 97.10 @ ETA-1 1/0479 c €
Reduced embedment depth [kN] 5.50 8.90 11.98 16.36 47.10 69.08 93.99

DESIGN LOAD

TENSION LOAD N,

FEATURES AND BENEFITS

APPLICATIONS ~

BASE MATERIALS ~~

Standard embedment depth [kN] 344 8.00 1000 16.00 2570 2933 1513 = RAWLBOLT® - first ever mechanical anchor in the world, = Roller shutter doors Approved for use in:
radlvaad amliedmentt depi K] 1.69 5.94 6.00 1067 1719 23.03 1267 forerunner of all of the later mechanical anchors = Fire doors = Cracked concrete
SHEAR LOAD V,,, = For use in cracked and non-cracked concrete (ETA option 1), = Structural steelwork €20/25-C50/60
Standard embedment depth [(kN] 440 8.80 125 20.24 37.68 58.80 77.68 hollow-core slabs, Flooring blocks and ceramics = Security grills = Non-cracked concrete
REEN ] e mant: Gl Lkn) 3282 582 2 L0 43y AE0E £200 = Product recommended for applications requiring = Heavy machinery €20/25-C50/60
fire resistance = Pipework/ductwork supports = Unreinforced concrete
DESIGN PERFORMANCE DATA . Threg-pieces'expanding sleeve of maxirT)um expansion . Reinfgrced concretg
provides optimal load and safety of use in any substrate Also suitable for use in:
(-) failure is not decisive = Wide range of diameters (M6 to M20) = Solid clay brick > 20MPa
= Hollow Lightweight
Size Mé M8 M10 M12 M16 M20 M24 Concrete BlOCk LAC
Effective embedment depth h. [mm] 22 42 32 47 39 49 48 68 65 85 79 99 97 112 5>5MPa
« Hollow SanHime Brick
STEEL FAILURE >15MPa
Characteristic resistance N,. [kN] 884 884 175 175 27.6 27.6 400 400 710 71.0 1084 1084 1454 1454 = Concrete hollow floor
Partial safety factor Vi - 14 14 15 15 15 15 15 15 15 15 15 15 14 14 block (eg. Teriva)
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25 = Hollow-core Slab C20/25
Characteristic resistance Ny, [KN] 427 867 90 120 90 150 160 240 280 400 360 440 31.92 3814 = Hollow-core Slab
PULL-OUT FAILURE C30/37-C50/60
Installation safety Factor Vi - 168 168 10 10 10 10 10 10 10 10 10 10 168 168 = Natural Stone
Increasing factors for N, - C30/37 w, - 100 1.00 123 116 123 123 121 123 123 123 123 123 100 1.00 INSTALLATION GUIDE ~~ (after site testing)
Increasing Factors for N, - C40/50 w, - 1.00 1.00 143 128 143 143 139 143 143 143 143 143 100 1.00
Increasing factors for N, - C50/60 W o 100 1.00 158 14 158 158 152 1.58 158 158 158 158 1.00 1.00
CONCRETE CONE FAILURE
Factor for non-cracked concrete Koo - 110 11.0 110 110 110 110 11.0 110 110 110 11.0 11.0 110 110
Installation safety factor Vinse - 168 168 10 10 10 10 10 10 10 10 10 10 168 168
Spacing s, [mm] 66 126 96 141 117 147 144 204 195 255 237 297 291 336
Edge distance ¢, [mm] 33 63 48 71 59 74 72 102 98 128 119 149 156 168
CONCRETE SPLITTING FAILURE
Spacing Sep [mMm] 110 210 160 240 200 260 250 370 360 430 410 530 500 580 1. Drill a hole of required diameter and depth. Note: When fixing into brickwork, mortar joints should be avoided
Edge distance C [mm] 55 105 80 120 100 130 125 185 180 215 205 265 250 290 2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)
Installation safety factor Vinst - 168 168 10 10 10 10 10 10 10 10 1.0 10 168 168
SHEAR LOAD
STEEL FAILURE
Characteristic resistance without leverarm V. [kN] 55 55 11.0 110 174 174 253 253 471 471 735 735 971 971
Ductility Factor k, - 08 08 10 10 10 10 10 10 10 10 10 10 080 080
Characteristic resistance with lever arm MRk,s [Nm] 734 734 220 220 450 450 79.0 79.0 200.0 200.0 392.0 392.0 525.0 525.0
Partial safety factor Vi - 125 125 125 125 125 125 125 125 125 125 125 125 125 125
CONCRETE PRY-OUT FAILURE
Factor k - 1.00 1.00 1.00 1.00 100 100 1.00 200 200 200 200 200 200 2.00
Installation safety factor Vinse - 1.00 1.00 100 1.00 100 100 100 100 100 100 100 100 1.00 1.00
CONCRETE EDGE FAILURE
Effective length of anchor & [mm] 22 42 32 47 39 49 48 68 65 85 79 99 97 112
Anchor diameter doom [mm] 6 6 8 8 10 10 12 12 16 16 20 20 24 24
Installation safety factor Vi - 1.00 100 100 1.00 1.00 1.00 1.00 100 100 100 1.00 1.00 1.00 1.00
The use of the reduced embedment depth M8 and M10 is restricted to anchoring statically indeterminate structural components.

246

3. Remove pre-assembled bolt and washer. Insert shield into hole and tap home with hammer until flush with surface

4. Insert bolt with washer through fixture into the shield
5.Tighten to the recommended torque
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RAWLPLUG® | MECHANICAL ANCHORS
FOR USE IN CRACKED
R'RB RanbOlt® AND NON-CRACKED CONCRETE

PRODUCT INFORMATION ~~

R-RBL Rawlbolt® -oseeott

— e
Product Code [ %%»i
o
| : o Lsw ]
R-RBL-M06/10W 6 12 55 10 6.5
M6 R-RBL-M06/25W 6 12 70 25 6.5
R-RBL-M06/40W 6 12 85 40 6.5
R-RBL-M08/10W 8 14 65 10 9
M8 R-RBL-M08/25W 8 14 80 25 9
R-RBL-M08/40W 8 14 95 40 9
R-RBL-M10/10W 10 16 75 10 11
R-RBL-M10/25W 10 16 90 25 11
M10 R-RBL-M10/50W 10 16 115 50 11
R-RBL-M10/75W 10 16 140 75 11
R-RBL-M12/10W 12 20 90 10 13
—_— R-RBL-M12/25W 12 20 105 25 13
R-RBL-M12/40W 12 20 120 40 13
R-RBL-M12/60W 12 20 140 60 13
R-RBL-M16/15W 16 25 135 15 17
M16 R-RBL-M16/30W 16 25 150 30 17
R-RBL-M16/60W 16 25 180 60 17
R-RBL-M20/60W 20 32 195 60 22
M20 R-RBL-M20/100W 20 32 235 110 22

R-RBP RanbOlt® BOLT PROJECTING

™ T [—
Diameter External diameter Length Max. thickness Hole diameter 1
Product Code
L

| A I ©
10

6,5

R-RBP-M06/10W 6 12 65
M6 R-RBP-M06/25W 6 12 80 25 6,5
R-RBP-M06/60W 6 12 115 60 6,5
R-RBP-M08/10W 8 14 75 10 9
M8 R-RBP-M08/25W 8 14 90 25 9
R-RBP-M08/60W 8 14 125 60 9
R-RBP-M10/15W 10 16 90 15 1
M10 R-RBP-M10/30W 10 16 105 30 11
R-RBP-M10/60W 10 16 135 60 1
R-RBP-M12/15W 12 20 110 15 13
M12 R-RBP-M12/30W 12 20 125 30 13
R-RBP-M12/75W 12 20 170 75 13
R-RBP-M16/15W 16 25 150 15 17
M16 R-RBP-M16/35W 16 25 170 35 17
R-RBP-M16/75W 16 25 210 75 17
R-RBP-M20/15W 20 32 170 15 22
M20 R-RBP-M20/30W 20 32 185 30 22
R-RBP-M20/100W 20 32 255 100 22
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R-RB Rawlbolt® M5 NowcRackes concrere

INSTALLATION DATA ~

. b * <o : hmn 2 7, Efixx s < hmin, .
Tinst I 2 L. < A —~ L T4 o . 4
/_\\ EK’ R . Tinst‘ S B - P
] . h <
Lt o
g e i 2 R VA 25 i e
P ° , hnom* B F 5 3 < Ahnom B R .
5w | i o] bl e T
S P TR er o e :
hl SN 4 4
Thread diameter d [mm] 6 8 10 12 16 20
Hole diameter in substrate d, [mm] 12 14 16 20 25 32
Installation torque st [Nm] 6.5 15 27 50 120 230
Wrench size Sw [mm] 10 13 17 19 24 30
Min. hole depth in substrate h, [mm] 50 55 65 85 125 140
Min. installation depth hoom [mm] 45 50 60 80 120 135
Min. substrate thickness i [mm] 100 100 100 100 142.5 172.5
Min. spacing Sin [mm] 35 40 50 60 95 115
Min. edge distance Coin [mm] 53 60 75 90 143 173

MECHANICAL PROPERTIES

= e e [oe [ae [ [
500 500 500 500 500 500

Nominal ultimate tensile strength - tension Fou [N/mm?]

Nominal yield strength - tension [ [N/mm?] 400 400 400 400 400 400
Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3 157 245
Elastic section modulus W, [mm?] 21.21 50.27 98.17 169.65 402.12 785.4
Characteristic bending resistance MCs [Nm] 12.72 30.16 58.9 101.79 241.27 471.24
Design bending resistance M [Nm] 10.18 24.13 47.12 81.43 193.02 376.99

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

= T e e [Tes Tes e e

NON-CRACKED CONCRETE

Effective embedment depth h,. [mm] 35.00 40.00 50.00 60.00 95.00 115.00 125.00
CRACKED CONCRETE
Effective embedment depth h,. [mm] 35.00 40.00 50.00 60.00 95.00 115.00 125.00

MEAN ULTIMATE LOAD

TENSIONLOAD N,

NON-CRACKED CONCRETE [kN] 7.80 835 15.24 18.48 48.77 56.55 94.33

CRACKED CONCRETE [kN] 5.20 6.50 7.80 15.60 20.80 34.16 66.38
SHEARLOADV,

NON-CRACKED CONCRETE [kN] 5.53 10.07 15.95 23.19 43.18 67.38 97.13

CRACKED CONCRETE [kN] 5.53 10.07 15.95 23.19 43.18 67.38 97.13

CHARACTERISTIC LOAD

TENSION LOAD N,

NON-CRACKED CONCRETE [kN] 6.00 7.50 12.00 16.00 40.00 50.00 68.75

CRACKED CONCRETE [kN] 4.00 5.00 6.00 12.00 16.00 30.00 48.13
SHEAR LOAD V,,

NON-CRACKED CONCRETE IkN] 5.03 9.15 14.50 21.08 39.25 61.25 88.30

CRACKED CONCRETE [kN] 5.03 8.71 1217 21.08 39.25 61.25 88.30

DESIGN LOAD

TENSION LOAD N,

NON-CRACKED CONCRETE [kN] 333 417 6.67 8.89 22.22 27.78 32.74
CRACKED CONCRETE [kN] 2.22 2.78 3.33 6.67 8.89 16.67 22.92
SHEARLOAD V,
NON-CRACKED CONCRETE [kN] 4.02 7.32 11.60 16.86 31.40 49.00 70.64
CRACKED CONCRETE [kN] 4.02 5.81 8.12 16.86 31.40 49.00 64.17
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FOR USE IN CRACKED FOR USE IN CRACKED
R-RB RanbO lt® AND NON-CRACKED CONCRETE R-RB RanbO lt® AND NON-CRACKED CONCRETE

DESIGN PERFORMANCE DATA ~ DESIGN PERFORMANCE DATA ~
Size M6 M8 M10 M12 M16 M20 size ‘ - ‘ . ‘ o ‘ R ‘ — ‘ o
Effective embedment depth h, [mm] TENIN - 40 50 60 95 115 R (For El) = 90 min
— TENSION LOAD
n ST_EE'L FAI_LURE 7 29 ) 2 STEEL FAILURE
< ar_afterf's“cfres'sw"ce Nas [kN] 1005 1830 00 42.15 78.50 122.50 Characteristic resistance Ne [kN] 0.10 0.30 0.60 1.10 2.00 3.20
Partial safety factor Vs = 1.50 1.50 1.50 1.50 1.50 1.50 PULL-OUT FAILURE
ROECOUTEAILURE INGHCRAGKEDICONCRETEG20/25 Characteristic resistance Neo [kN] 1.00 1.30 1.50 3.00 4.00 7.50
Characteristic resistance Neyo [kN] 6.00 7.50 12.00 16.00 40.00 50.00 : STERRIGRE
- PL!LIT-OU'I" FAILURE; CRACKED CONCRETE C20/25 - STEEL FAILURE
“ aract:rlstlc resistance R Naws (k] 4.00 300 600 1200 1600 30.00 Characteristic resistance without lever arm Vs [kN] 0.10 0.30 0.60 1.10 2.00 3.20
ULL-OUT FAILURE Characteristic resistance with lever arm Mgo [kN] 0.10 0.30 0.70 1.70 4.30 8.40
Installation safety factor Y, - 1.20 1.20 1.20 1.20 1.20 1.20 : R (For EI) = 120 mi
or El) = min
Increasing factors for N, - C40/50 W - 1.41 1.41 1.41 1.41 1.41 1.41 JLENSION'LOAD
: STEEL FAILURE
Increasing factors for N, - C50/60 W - 1.55 1.55 1.55 1.55 155 1.55
FONCREE CONE EARE Characteristic resistance Noye [kN] 0.10 0.20 0.50 0.80 1.60 2.50
PULL-OUT FAILURE
Factor for cracked concrete Ky = 7.70 7.70 7.70 7.70 7.70 7.70 T g ™~ oo T P G 55 "
: teristi ist y d p X 8 d
Factor for non-cracked concrete K.\ - 11.00 11.00 11.00 11.00 11.00 11.00 —amc eristic resistance i [kN] TS
: HEAR LOAI
Installation safety factor Y, - 1.20 1.20 1.20 1.20 1.20 1.20
STEEL FAILURE
Spacing - [mm] 105 120 150 180 285 345 — ~ -
Edge distance ... ol 52 60 75 90 143 173 Characteristic resistance without lever arm Voo [kN] 0.10 0.20 0.50 0.80 1.60 2.50
LT e Al ’ Characteristic resistance with lever arm Mees [kN] 0.10 0.20 0.60 1.30 3.30 6.50
Spacing Sersp [mm] 105 120 150 180 285 345
Edge distance Cosp [mm] 53 60 75 90 143 173
Installation safety factor Y, - 1.20 1.20 1.20 1.20 1.20 1.20

SHEAR LOAD
STEEL FAILURE

Characteristic resistance without lever arm A [kN] 5.03 9.15 14.50 21.08 39.25 61.25

Ductility factor k, = 0.80 0.80 0.80 0.80 0.80 0.80

Characteristic resistance with lever arm My [Nm] 7.63 18.74 37.39 65.52 166.52 324.62

Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25
CONCRETE PRY-OUT FAILURE

Factor k = 1.00 1.00 1.00 2.00 2.00 2.00

Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00
CONCRETE EDGE FAILURE

Effective length of anchor A [mm] 35 40 50 60 95 115

Anchor diameter dom [mm] 6 8 10 12 16 20

Installation safety factor Y, - 1.00 1.00 1.00 1.00 1.00 1.00

Resistance to tension and shear loads under fire exposure

(%]
N
o

Mé M8 M10 M12 M16 M20
Effective embedment depth h, [mm] 35 40 50 60 95 115
R (For EI) = 30 min

TENSION LOAD

ef

STEEL FAILURE

Characteristic resistance Noyo [kN] 0.20 0.40 0.90 1.70 3.10 4.90
PULL-OUT FAILURE
Characteristic resistance Np [kN] 1.00 1.30 1.50 3.00 4.00 7.50

SHEAR LOAD

STEEL FAILURE
Characteristic resistance without lever arm Ve [kN] 0.20 0.40 0.90 1.70 3.10 4.90
e [kN] 0.20 0.40 1.10 2.60 6.70 13.00
R (For EI) = 60 min

TENSION LOAD

Characteristic resistance with lever arm M

STEEL FAILURE

Characteristic resistance Nos [kN] 0.20 0.30 0.80 1.30 2.40 3.70
PULL-OUT FAILURE
Characteristic resistance Nee [kN] 1.00 1.30 1.50 3.00 4.00 7.50

SHEAR LOAD
STEEL FAILURE
Characteristic resistance without lever arm Y [kN] 0.20 0.30 0.80 1.30 2.40 3.70

[kN] 0.10 0.30 1.00 2.00 5.00 9.70

Rks

Characteristic resistance with lever arm M.,
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R-SPL SafetyPlus &einsionancrors

High performance mechanical anchor - loose bolt option

@ ETA-11/0126 c €

FEATURES AND BENEFITS ~

= High performance in non-cracked concrete confirmed
by ETA Option 7

= Design of SafetyPlus allows for easy through fixing

= Integral controlled collapse and anti-rotation feature
ensures fixture is firmly secured

= Unique zig-zag feature provides balanced expansion,
ensuring secure setting and maximised load-bearing capacity

= Case-hardened nut with optimum taper angle for enhanced
expansion

= Fire resistant

INSTALLATION GUIDE ~~

Loose Bolt

R-SPL SafetyPlus

Bolt Projecting
R-SPL-BP SafetyPlus

Countersunk

R-SPL-C SafetyPlus

APPLICATIONS ~

= Structural steel

= Masonry support
= Cladding restraint
= Road Signs

= Heavy machinery
= Racking systems

= Industrial doors

= Safety barriers

1. Drill the hole with rotary percussive machine. Drill to a required depth.

2. Blow out dust at least 4 times with a hand pump.

252

BASE MATERIALS ~
Approved for use in:
= Non-cracked concrete

€20/25-C50/60

= Unreinforced concrete
= Reinforced concrete
Also suitable for use in:

= Natural Stone
= (after site testing

R-SPL SafetyPlus &:ssmwerons

INSTALLATION GUIDE ~

3. Insert anchor through fixture into hole and tap until required installation depth is achieved
4. Tighten to the recommended torque

PRODUCT INFORMATION
R-SPL SafetyPlus '°osEeorT

Anchor Fixture

Thread size | External diameter Length Max. thickness | Hole diameter

Product Code

R-SPL-08090/15 8 12 90 15 14
Me R-SPL-08110/40 8 12 110 40 14
R-SPL-10105/20 10 15 105 20 17
M10 R-SPL-10120/40 10 15 120 40 17
R-SPL-10140/60 10 15 140 60 17
- R-SPL-12120/25 12 18 120 25 20
R-SPL-12150/50 12 18 150 50 20
R-SPL-16145/25 16 24 145 25 26
Mie R-SPL-16170/50 16 24 170 50 26
M20 R-SPL-20175/30 20 28 175 30 30

R-SPL-BP SafetyPlus BOLT PROJECTING

Anchor Fixture it = o——2
1l B — e caiin I
. . . . Ll 1 S s | ©
Product Code Thread size | External diameter Length Max. thickness | Hole diameter 1 =i e
L |
M10 R-SPL-BP-10110/20 10 15 110 20 17
M12 R-SPL-BP-12135/25 12 18 135 25 20
R-SPL-BP-12160/50 12 18 160 50 20
oG R-SPL-BP-16160/25 16 24 160 25 26
R-SPL-BP-16185/50 16 24 185 50 26
M20 R-SPL-BP-20190/30 20 28 190 30 30
R-SPL-C SafetyPlus CCUNTERSUNK
tacz 1 it = o ()
n N Il 1] D o | A N
Product Code Thread size | External diameter Length H—T1 —— !
L |
M8 R-SPL-C-08090/20 8 12 90 20 14
M10 R-SPL-C-10105/25 10 15 105 25 17
M12 R-SPL-C-12125/30 12 18 125 30 20
M16 R-SPL-C-16145/30 16 24 145 30 26
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R-SPL SafetyPlus 5 imeons R-SPL SafetyPlus Mt mcions

INSTALLATION DATA ~ DESIGN PERFORMANCE DATA ~
Toa ;df//// SR A: . ; “f . : Tinst 'g’f/// ‘A - Size M8 M10 M12 16 M20
s e - - ‘G"; Re] . : Effective embedment depth h, [mm] 60 70 80 100 125
==t i
_ 2 Al _ STEEL FAILURE
[t B ~ hirom fe 2 o ‘ * trx _ Characteristic resistance Nes [kN] 29.30 46.40 57.40 125.60 196.00
R ~ho PR “ ” Partial safety factor Vs - 1.50 1.50 1.50 1.50 1.50
e T Design resistance y,,.= 1.5 Vo [kN] 19.53 30.93 3827 83.73 130.67
4 ‘ = - : - PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
R-SPL R-SPL-BP JLL-OUT
e . Characteristic resistance Neeo [kN] 9.00 12.00 16.00 35.00 40.00
T gt R L SO PULL-OUT FAILURE
inst arl e . e s .
% . 9 ¢ Installation safety factor Vinst - 1.20 1.20 1.20 1.20 1.20
3 Increasing factors for NRd,p - C30/37 v, - 1.22 1.22 1.22 1.22 1.22
-« Increasing factors for NRd,p - C40/50 W - 1.41 1.41 1.41 1.41 1.41
tixy )t i _ e ) Increasing factors for NRd,p - C50/60 W, - 1.55 1.55 1.55 1.55 1.55
L e . ) CONCRETE CONE FAILURE
DU Prin P Installation safety factor Vinse - 1.20 1.20 1.20 1.20 1.20
: S e T Factor for non-cracked concrete Kyern - 11.00 11.00 11.00 11.00 11.00
RSPLC Spacing Seen [mm] 180 210 240 300 375
Edge distance Cosp [mm] 90 105 120 150 188
CONCRETE SPLITTING FAILURE
e T d [ 3 10 12 16 20 Installation safety factor Vinst - 1.20 1.20 1.20 1.20 1.20
Hole diameter in substrate d, [mm] 12 15 18 24 28 Epscig Secsp [mm] Eg 20 20 E00 =75
Installation torque T.. [Nm] 25 50 80 180 275 [alnie @litiztes Cosp o] 0 105 120 150 188
Wrench size R-SPL, R-SPL-BP sw [mm] 13 17 19 24 30 SHEZRILOZD
Wrench size R-SPL-C H,, [mm] 6 8 10 12 - SIIECEAICURE
Min. hole depth in substrate h, e 85 95 105 130 160 Characteristic resistance without lever arm Ve [kN] 19.20 30.00 43.20 77.60 73.68
Min. installation depth hoom [mm] 70 80 90 110 130 Ductility facton L5 : DT e 00 DY D&Y
i, Sl e h., Tl 100 105 120 150 188 Characteristic resistance with lever arm Mers [Nm] 45.04 87.97 152.01 365.97 728.54
(i, S S e 60 70 80 100 125 Partial safety factor Yins - 1.25 1.25 1.25 1.25 1.25
Min. edge distance c. [mm] 90 105 120 150 186 CONCRETEIRRVOUIIERICURE
Factor k @ 2.00 2.00 2.00 2.00 2.00
Installation safety factor Vst - 1.00 1.00 1.00 1.00 1.00
MECHANICAL PROPERTIES ~~ CONCRETE EDGE FAILURE
Effective length of anchor 2 [mm] 60 70 80 100 125
He " S 2 . g Anchor diameter (< [mm] 8 10 12 16 20
Nominal ultimate tensile strength - tension [Py [N/mm?] 800 800 800 800 800 Installation safety factor Vinst - 1.00 1.00 1.00 1.00 1.00
Nominal yield strength - tension Fyk [N/mm?] 640 640 640 640 640
Cross sectional area - tension A, [mm?] 36.6 58 84.3 157 245
Elastic section modulus w, [mm?3] 50.3 98.2 169.7 402.1 785.4
Characteristic bending resistance MCe [Nm] 45.04 87.97 152.01 365.97 728.54
Design bending resistance M [Nm] 36.03 70.38 121.61 292.78 592.83

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size M8 M10 M12 M16 M20
Effective embedment depth h, [mm] 60 70 80 100 125

TENSION LOAD N, [kN] 10.84 14.46 19.28 4217 48.19
SHEARLOAD V, [kN] 20.28 31.68 45.62 81.95 77.81
TENSION LOAD N, [kN] 9.00 12.00 16.00 35.00 40.00
SHEAR LOAD V,, [kN] 19.20 30.00 43.20 77.60 73.68
TENSION LOAD N, [kN] 5.00 6.67 8.89 19.44 22.22
SHEAR LOAD V, [kN] 15.36 24.00 34.56 62.08 58.94
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IOPRAWLPLUG® | MECHANICAL ANCHORS
R DCA A4 STAINLESS STEEL
- - WEDGE ANCHOR

Internally threaded stainless steel wedge anchor for simple hammer-set installation

@ ETA-13/0584 c €

FEATURES AND BENEFITS ~~ APPLICATIONS ~~ BASE MATERIALS ~
= High performance in cracked and non-cracked concrete confirmed = Pipelines systems Approved for use in:
by ETA = Ventilation systems = Cracked concrete
= Product is covered with European Technical Assessment for = Sprinkler systems C20/25-C50/60
multi-point non-structural fixings = Cable conduits and wires = Non-cracked concrete

= Product recommended for applications requiring fire resistance

= Stainless steel material for high resistance to corrosion

= Easy to install by hammer action and manual setting tool

= Slotted sleeve and internal wedge component together facilitate
easy setting and expansion

= Product was tested for construction fixing

= Gratings C20/25-C50/60
= Unreinforced concrete
= Reinforced concrete

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth

2. Clear the hole of drilling dust and debris (using blow pump and brush or equivalent method)
3. Insert wedge anchor, slotted end first

4. Use the setting tool to drive the internal wedge into the anchor

5. Insert bolt or stud through fixture and tighten to the recommended torque

PRODUCT INFORMATION ~~

Anchor T —— A m
Dt E.xternal Length Internal thread } i }QU
Product Code diameter length i [ 7 w
lg
M6 R-DCA-06-25-A4 6 8 25 1 7 L ‘
M8 R-DCA-08-30-A4 8 10 30 14 9
M10 R-DCA-10-40-A4 10 12 40 19 12
M12 R-DCA-12-50-A4 12 15 50 25 14
M16 R-DCA-16-65-A4 16 20 65 28 18
INSTALLATION DATA ~
Size Mé M8 M10 M12 M16 ST e
Thread diameter d [mm] 6 8 10 12 16 T;w\st = 'A - - 'A IjminA: -
Hole diameter in substrate d, [mm] 8 10 12 15 20 N
Installation torque Tow [Nm] 45 11 22 38 98 ! I | _‘%
Min. hole depth in substrate h, [mm] 27 32 42 52 67 ! e H i
Min. installation depth (LI [mm] 25 30 40 50 65 ﬂ * hnom -, = 4 )
Min. substrate thickness Do [mm] 80 80 80 100 130 —— hOA < - ‘ -
Min. spacing Siin [mm] 200 200 200 200 260 . ”/A\/ -
Min. edge distance €. [mm] 150 150 150 150 195
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R DCA A4 STAINLESS STEEL
- - WEDGE ANCHOR

MECHANICAL PROPERTIES

Size M6 M8 M10 M12 M16
Nominal ultimate tensile strength - tension i [N/mm?] 500 500 500 500 500
Nominal yield strength - tension i [N/mm?] 210 210 210 210 210
Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3 157
Elastic section modulus W, [mm?3] 21.21 50.27 98.17 169.65 402.12

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size ‘ Mé ‘ M8 ‘ M10 ‘ M12 ‘ M16

Effective embedment depth h 25 30 40 50 65

MEAN ULTIMATE LOAD

TENSION AND SHEAR LOAD F,,, [kN] - - - - -
CHARACTERISTIC LOAD

TENSION AND SHEAR LOAD F,, [kN] 1.00 2.00 3.00 4.50 8.00

DESIGN LOAD

TENSION AND SHEAR LOAD F_, [kN] 0.55 1.11 1.67 2.50 4.44

RECOMMENDED LOAD

TENSION AND SHEAR LOAD F_ [kN] 0.39 0.79 1.19 1.79 3.17

DESIGN PERFORMANCE DATA

Size Mé6 M8 M10 M12 M16
Effective embedment depth h. [mm] 25 30 40 50 65

Characteristic resistance Feu [kN] 1.00 2.01 3.20 4.59 8.27
Installation safety factor v, - 1.20 1.20 1.20 1.20 1.20
Spacing Se [mm] 200 200 200 200 260
Edge distance C [mm] 150 150 150 150 195

SHEAR LOAD
STEEL FAILURE; STEEL GRADE A4-70
Characteristic resistance with lever arm M [Nm] 11.00 26.00 52.00 92.00 233.00

Partial safety factor Vis - 1.25 1.25 1.25 1.25 1.25

DESIGN PERFORMANCE DATA
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TENSION AND SHEAR LOAD
[mm] 30 40 50 65
R (For El) = 30 min
TENSION AND SHEAR LOAD
[kN] 0.50 0.80 1.10 2.10
R (For El) = 60 min
TENSION AND SHEAR LOAD
[kN] 0.50 0.80 1.10 2.10
R (For EI) = 90 min
TENSION AND SHEAR LOAD
b, [kN] 0.50 0.80 1.10 2.10
R (For El) = 120 min
TENSION AND SHEAR LOAD
i [kN] 0.40 0.60 0.90 1.60

Effective embedment depth h,

ef

Characteristic resistance [P

Characteristic resistance [P

Characteristic resistance 7

Characteristic resistance 7
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IOPRAWLPLUG® | MECHANICAL ANCHORS I°PRAWLPLUG® | MECHANICAL ANCHORS
WEDGE WEDGE
R'DCA ANCHOR R'DCA ANCHOR

Internally threaded wedge anchor for simple hammer-set installation MECHANICAL PROPERTIES ~\~
Size Mé M8 M10 M12 M16 M20
Nominal ultimate tensile strength - tension i [N/mm?] 450 450 450 450 450 450
Nominal yield strength - tension i [N/mm?] 360 360 360 360 360 360
Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3 157 245
Elastic section modulus w, [mm?3] 21.21 50.3 98.2 169.7 402.1 785.4

BASIC PERFORMANCE DATA ~~

Performance data for single anchor without influence of edge distance and spacing - ETAG 001

Size Mé M8 M10 M12 M16 M20
Effective embedment depth h [mm] 25 30 40 50 65 80
ETA-1 3/0584 MEAN ULTIMATE LOAD

TENSION AND SHEAR LOAD F, [kN] - - - - - -

CHARACTERISTIC LOAD

Ru.m

FEATU RES AND BEN EFlTS v APPL'CAT'ONS v BASE MATER'ALS v TENSION AND SHEAR LOAD FRk [kN] 1.50 3.00 4.50 6.00 13.00 17.00

= High performance in cracked and non-cracked concrete * Pipelines systems Approved for use in:
confirmed by ETA = Ventilation systems = Cracked concrete TENSION AND SHEAR LOAD F IkN] 0.83 1.67 2.50 3.33 7.22 9.44

* Product i overed with European Technical Assessment - Sprinkler systems C20/25-C50/60
for multi-point non-structural fixings L . * Cable conduits and wires * Non-cracked concrete TENSION AND SHEAR LOAD F kN 0.60 119 1.79 2.38 516 6.75

= Product recommended for applications requiring fire resistance » Gratings €20/25-C50/60 [kN] - . . . . .

= Internally threaded to be used with threaded stud or bolt

i i i = Unreinfor ncr
= Easy to install by hammer action and manual setting tool Unreinforced concrete

. = Reinforced concrete DESIGN PERFORMANCE DATA \~
= Slotted sleeve and internal wedge component together
facilitate easy setting and expansion Size | Ms | M8 | M0 | M2 | Mis | M2
* Product was tested for construction fixing Effective embedment depth h, [mm] 25 30 40 50 65 80

TENSION AND SHEAR LOAD
INSTALLATION GUIDE ~~ Characteristic resistance Fo [kN] 1.52 3.01 4.57 6.43 13.31 17.38
Installation safety factor v, - 1.20 1.20 1.20 1.20 1.20 1.20
Spacing St [mm] 200 200 200 200 260 320
Edge distance . [mm] 150 150 150 150 195 240
SHEAR LOAD
STEEL FAILURE; [ENGLISH]: STAL KLASY 4.8
Characteristic resistance with lever arm Mees [Nm] 6.00 15.00 30.00 52.00 133.00 260.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25
STEEL FAILURE; STEEL CLASS 5.8
. . 5 Characteristic resistance with lever arm Mo [Nm] 8.00 19.00 37.00 66.00 167.00 325.00
1. Drill a hole of required diameter and depth ) o
2 cl the hole of drilling dust and debris (using bl ivalent thod) Partial safety factor Vs o 1.25 1.25 1.25 1.25 1.25 1.25
. Clear the hole or dritting daust an C eDris (using blowpump or equivatent metho STEEL FAILURE; [ENGLISH]: STAL KLASY 6.8
3. Insert wedge anchor, slotted end first —= =
. . . . Characteristic resistance with lever arm Mg [Nm] 9.00 23.00 45.00 79.00 200.00 390.00
4. Use the setting tool to drive the internal wedge into the anchor partial safety factor : 125 125 125 125 125 125
5.Insert bolt or stud through fixture and tighten to the recommended torque Y Yo . ; . . . ;
STEEL FAILURE; STEEL CLASS 8.8
PRODUCT INFORMATION Char‘acteristic resistance with lever arm Meis [Nm] 12.00 30.00 60.00 105.00 267.00 520.00
Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25

Anchor Fixture — — m

External internal thread | Hol g 0 s
XCerma | Lengeh | IMe(n2 Ehred net 2 Ul T w DESIGN PERFORMANCE DATA

Characteristic Resistance under fire exposure in concrete C20/25 to C50/60

Product Code

lg
M6 R-DCA-06-25 6 8 25 11 7 -~ L ‘ Size M8 M10 M12 M16 M20
R-DCA-06-25-100B 6 8 25 1 7 ! TENSION AND SHEAR LOAD
M8 R-DCA-08-30 8 10 30 14 9 Effective embedment depth h, [mm] 30 40 50 65 80
R-DCA-08-30-100B 8 10 30 14 9 R (For EI) = 30 min
R-DCA-10-40 10 12 40 19 12
M10 TENSION AND SHEAR LOAD
R-DCA-10-40-50B 10 12 40 19 12 h _ 5 ™ 0.40 0.90 160 10 430
- R-DCA-12-50 12 15 50 25 12 Characteristic resistance Fa. [kN] . . . 3. .3
R-DCA-12-50-30B 12 15 50 25 14 R (for EI) = 60 min
R-DCA-16-65 16 20 65 28 18 TENSION AND SHEAR LOAD
WHE R-DCA-16-65-15B 16 20 65 28 18 Characteristic resistance [P [kN] 0.30 0.80 1.30 2.40 3.70
M20 R-DCA-20-80 20 25 80 38 22 R (For EI) = 90 min

TENSION AND SHEAR LOAD
INSTALLATION DATA .’ Characteristic resistance Fo [kN] 0.30 0.60 1.10 2.00 3.20
R (For EI) = 120 min

Thread diameter d [mm] 6 8 10 12 16 20 Tt AA M = rjr"i”j ‘:A - Characteristic resistance Fo [kN] 0.20 0.50 0.80 1.60 2.50
Hole diameter in substrate d, [mm] 8 10 12 15 20 25 T T

Max. installation torque Toa [Nm] 4.5 1 22 38 98 130 I i 1 T TH\s

Min. hole depth in substrate h, [mm] 27 32 42 52 67 82 z’ffx 77777 — —5 /i

Min. installation depth h,. [mm] 25 30 40 50 65 80 : hoon < )

Min. substrate thickness i [mm] 80 80 80 100 130 160 REEE A T,

Min. spacing ST [mm] 200 200 200 200 260 320 T

Min. edge distance [ [mm] 150 150 150 150 195 240
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IPRAWLPLUG® | MECHANICAL ANCHORS

LIPPED

R-DCL

High performance mechanical anchor

WEDGE ANCHOR

IPRAWLPLUG® | MECHANICAL ANCHORS

LIPPED
WEDGE ANCHOR

R-DCL

INSTALLATION DATA ~

Hollow concrete slab

Thread diameter d [mm] 6 8 8 10 10 12 12
Hole diameter in substrate d, [mm] 8 10 10 12 12 15 15
Max. installation torque T [Nm] 45 1 1 22 22 38 38
Min. hole depth in substrate h, [mm] 25 27 32 27 42 27 52
Min. installation depth h [mm] 25 25 30 25 40 25 50

MINIMUM EMBEDMENT DEPTH
Minimum distance between anchor groups  a [mm] 100 100 100 100 100 100 100
[mm] 100 100 100 100 100 100 100

[mm] 50 50 50 50 50 50 50

min,min

Min. spacing S

'min

Min. edge distance C

‘min

ETA-13/0584

C€

FEATURES AND BENEFITS APPLICATIONS ~\~ BASE MATERIALS Size ‘ M6 ‘ M8 ‘ M10 ‘ M12 ‘ M16
] ngh.performance in cracked and non-cracked concrete . Plpelllne.s systems Approved for use in: Nominal ultimate tensile strength - tension f, IN/mm] 450 450 450 450 450
confirmed by ETA = Ventilation systems = Cracked concrete — ) .
A . . . lominal yield strength - tension iy [N/mm?] 360 360 360 360 360
= Product is covered with European Technical Assessment = Sprinkler systems C20/25-C50/60 pa— ) , )
for multi-point non-structural fixings = Cable conduits and wires = Non-cracked concrete ross sectional area - tension A M 0 366 > 843 7
Elastic section modulus W, [mm?3] 21.21 50.3 98.2 169.7 402.1

MECHANICAL PROPERTIES

= Product recommended for applications requiring fire resistance

= Internally threaded to be used with threaded stud or bolt

= Easy to install by hammer action and manual setting tool

= Slotted sleeve and internal wedge component together facilitate
easy setting and expansion

C20/25-C50/60
= Unreinforced concrete
= Reinforced concrete

= Gratings

BASIC PERFORMANCE DATA ~~

Performance data for single anchor without influence of edge distance and spacing

Size Mé M8/25 M8 M10/25 M10 M12/25 M12 M16
INSTALLATION GUIDE ~~ CRACKED AND NON-CRACKED CONCRETE
Effective embedment depth h,. [mm] 25 25 30 25 40 25 50 65
HOLLOW CORE SLAB
Effective embedment depth h [mm] 25 25 30 25 40 25 50 -

MEAN ULTIMATE LOAD
TENSION AND SHEARLOAD F,
CRACKED AND NON-CRACKED CONCRETE [kN] - - - - - - - -
HOLLOW CORE SLAB [kN] = = = = o = o o
CHARACTERISTIC LOAD

1. Drill a hole of required diameter and depth TENSION AND SHEAR LOAD F,
2. Clear the hole of drilling dust and debris (using blowpump or equivalent method) CRACKED AND NON-CRACKED CONCRETE [kN] 1.50 1.00 3.00 1.50 4.50 2.00 6.00 13.00
3. Insert wedge anchor, slotted end first HOLLOW CORE SLAB [kN] 3.50 4.50 4.00 5.50 14.00 7.00 16.00 -

DESIGN LOAD
TENSION AND SHEAR LOAD F_,
CRACKED AND NON-CRACKED CONCRETE [kN] 0.83 0.60 1.67 0.83 2.50 1.10 3.33 7.22
HOLLOW CORE SLAB [kN] 1.66 214 1.90 2.61 6.66 3.33 8.88 S
RECOMMENDED LOAD

4. Use the setting tool to drive the internal wedge into the anchor
5. Insert bolt or stud through fixture and tighten to the recommended torque

PRODUCT INFORMATION ~~

Anchor Fixture TENSION AND SHEAR LOAD F,
‘ R ‘ External ) ‘ Internal thread ‘ Hole ‘ CRACKED AND NON-CRACKED CONCRETE [kN] 0.60 0.40 1.19 0.60 0.80 238 5.16
Product Code length diameter S — . HOLLOW CORE SLAB [kN] 1.19 1.53 1.36 1.87 2.38 6.34 -
. 2| © }— :
[mm] [mm] [mm] [mm] © o 1 M DESIGN PERFORMANCE DATA
M6 R-DCL-06 6 8 25 1 7 T |
8 R-DCL-08-25 8 10 25 14 9 lg size M6 M8 M10 M12 M16 M8/25 | M10/25 | M12/25
R-DCL-08 8 10 30 14 ° L ‘ Effective embedment depth h.e [mm] 25 30 40 50 65 25 25 25
Y@ HDEE23 0 12 2 L 2 TENSION AND SHEAR LOAD
R-DCL-10 10 12 40 19 12 Characteristic resistance Fu [kN] 1.52 3.01 457 6.43 1331 1.00 1.50 2.00
MR HDEI2-23 iz 5 23 L L Installation safety Factor v, - 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
R-DCL-12 12 15 50 25 14 Spacing b [mm] 200 200 200 200 260 200 200 200
BiiS S i A &5 23 i Edge distance c, [mm] 150 150 150 150 195 150 150 150
SHEAR LOAD
INSTALLATION DATA STEEL FAILURE; [ENGLISH]: STAL KLASY 4.8
Characteristic resistance with lever arm Meis [Nm] 6.00 15.00 30.00 52.00 133.00 15.00 30.00 52.00
Normal concrete - _ . Partial safety Factor Vi E 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
size M6 | M8/25 | M8 | M10/25 | M10 | M12/25| M12| M16 co S hens ] B STEEL FAILURE; STEEL CLASS 5.8
S — 4 [mml 6 s p 10 10 12 12 | 16 Tinst L L LI . Characteristic resistance with lever arm M, [Nm] 8.00 19.00 37.00 66.00 167.00  19.000  37.00 66.00
rea lamecter mm, “ a7, L e a i S
- = = < EIVI Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Hole diameter in substrate d, [mm] 8 10 10 12 12 15 15 20 == —
Max. installation torque T [Nm] 4.5 11 11 22 22 38 38 98 His STEEL FAILURE; [ENGLISH]: STAL KLASY 6.8
— . = ’ /= Characteristic resistance with lever arm Mg [Nm] 9.00 23.00 45.00 79.00 200.00 23.00 45.00 66.00
Min. hole depth in substrate h, [mm] 27 27 32 27 42 27 52 67 == I R :
L X - v < Partial safety factor Vi - 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Min. installation depth how [mm] 25 25 30 25 40 25 50 65 e hnom . = ”
Min. substrate thickness h. [mm] 8 8 8 8 8 80 100 130 i ho T e
. ) e B e, o Characteristic resistance with lever arm Mg [Nm] 12.00 30.00 60.00 105.00 267.00 30.00 60.00 105.00
Min. spacing s., [mm] 200 200 200 200 200 200 200 260 . e U R S ) -
= = Partial safety factor Vs - 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Min. edge distance C.n [mm] 150 150 150 150 150 150 150 195
260 261 All products mentioned on this page are Rawl® or Rawlplug® trademarked




IPRAWLPLUG® | MECHANICAL ANCHORS IPRAWLPLUG® | MECHANICAL ANCHORS
R DCL LIPPED CONCRETE SCREW ANCHORS
- WEDGE ANCHOR R-LX MULTI-POINT NON-STRUCTURAL FIXINGS

DESIGN PERFORMANCE DATA (cont.)

Self-tapping concrete screwbolt

Characteristic Resistance under fire exposure in concrete C20/25 to C50/60
Hexagonal head screw
with washer

R-LX-HF

M10/25 M12/25

TENSION AND SHEAR LOAD

[mm] 30
R (For El) =30 min

TENSION AND SHEAR LOAD

Characteristic resistance [, [kN] 0.40 0.90 1.60 3.10 0.10 0.20 0.30

Effective embedment depth h,

ef

R (for E1) = 60 min Countersunk
Characteristic resistance [, [kN] 0.30 0.80 1.30 2.40 0.10 0.20 0.30 h ea d S C reW

R (For El) = 90 min

TENSION AND SHEAR LOAD

Characteristic resistance Iy, [kN] 0.30 0.60 1.10 2.00 0.10 0.20 0.30
R (For El) = 120 min

TENSION AND SHEAR LOAD

Characteristic resistance Iy, [kN] 0.20 0.50 0.80 1.60 0.10 0.20 0.20

R-LX-CS

Internally threaded
head screw

R-LX-I

Externally threaded
head screw

R-LX-E

Panhead
screw

R-LX-P

Panhead XL
screw

R-LX-PX-ZP

Hexagonal head screw
for temporary installation

R-LX-H*

*not included in the approval

(30
@ ETA 17/0783 c € e o
hopens  \axe S C1-C4

ING

262

FEATURES AND BENEFITS ~

= Time-efficient installation through streamlined
procedure - simply drill and drive

= Completely removable with possibility of reuse

= Unique design with patented threadform ensures
high performance for relatively small hole diameter

= Non-expansion functioning ensures low risk of damage
to base material and makes R-LX ideal for installation
near edges and adjacent anchors

= Special zinc flake corrosion-resistant coating

= High performance in both uncracked and cracked concrete

= Different head types for any application

= Oversize head for fixtures with elongated holes

= Excellent product for temporary fixing

= Suitable for standard and reduced embedment depth

263

APPLICATIONS ~~
= Through-fixing
= Temporary anchorages
= Formwork support systems
= Balustrading & handrails
= Fencing & gates
manufacturing
and installation
= Racking systems
= Public seating
= Scaffolding

All products mentioned on this page are Rawl® or Rawlplug® trademarked

BASE MATERIALS ~

Approved for use in:

= Cracked concrete
€20/25-C50/60

= Non-cracked concrete
€20/25-C50/60

= Reinforced concrete

= Unreinforced concrete

= Hollow Core Slab
(only R-LX-06)

Also suitable for use in:

= Natural Stone
(after site testing)




I°PRAWLPLUG® | MECHANICAL ANCHORS
CONCRETE SCREW ANCHORS
R- LX MULTI-POINT NON-STRUCTURAL FIXINGS

PRODUCT INFORMATION ~~

R-LX-HF HEXAGONALHEAD SCREW WITH WASHER

Product Code

R-LX-HF-ZF R-LX-HF-ZP
R-LX-05X050-HF-ZF  R-LX-05X050-HF-ZP 5 6.3 50 7
R-LX-05X075-HF-ZF = R-LX-05X075-HF-ZP 5 6.3 75 32
R-LX-06X035-HF-ZF  R-LX-06X035-HF-ZP 6 75 85 =
- R-LX-06X040-HF-ZP 6 7.5 40 -
R-LX-06X050-HF-ZF = R-LX-06X050-HF-ZP 6 75 50 =
. R-LX-06X060-HF-ZP 6 7.5 60 5
6 R-LX-06X075-HF-ZF  R-LX-06X075-HF-ZP 6 7.5 75 20
. R-LX-06X090-HF-ZP 6 7.5 90 35
R-LX-06X100-HF-ZF  R-LX-06X100-HF-ZP 6 75 100 45
R-LX-06X130-HF-ZF  R-LX-06X130-HF-ZP 6 7.5 130 75
R-LX-06X150-HF-ZF  R-LX-06X150-HF-ZP 6 7.5 150 95
R-LX-08X060-HF-ZF  R-LX-08X060-HF-ZP 8 10 60 -
R-LX-08X075-HF-ZF  R-LX-08X075-HF-ZP 8 10 75 5
R-LX-08X090-HF-ZF = R-LX-08X090-HF-ZP 8 10 90 20
8 R-LX-08X100-HF-ZF  R-LX-08X100-HF-ZP 8 10 100 30
- R-LX-08X120-HF-ZP 8 10 120 50
R-LX-08X130-HF-ZF  R-LX-08X130-HF-ZP 8 10 130 60
R-LX-08X150-HF-ZF = R-LX-08X150-HF-ZP 8 10 150 80
R-LX-10X060-HF-ZP 10 12.5 60 -
R-LX-10X065-HF-ZF = R-LX-10X065-HF-ZP 10 12.5 65 -
R-LX-10X075-HF-ZF  R-LX-10X075-HF-ZP 10 12.5 75 =
R-LX-10X085-HF-ZF = R-LX-10X085-HF-ZP 10 12.5 85 -
R-LX-10X090-HF-ZP 10 12.5 90 5
10 R-LX-10X100-HF-ZF = R-LX-10X100-HF-ZP 10 12.5 100 15
- R-LX-10X110-HF-ZP 10 12.5 110 25
R-LX-10X120-HF-ZF = R-LX-10X120-HF-ZP 10 12.5 120 35
- R-LX-10X130-HF-ZP 10 12.5 130 45
R-LX-10X140-HF-ZF = R-LX-10X140-HF-ZP 10 12.5 140 55
R-LX-10X150-HF-ZP 10 125 150 65
R-LX-12X075-HF-ZF = R-LX-12X075-HF-ZP 12 14 75 -
R-LX-12X100-HF-ZF = R-LX-12X100-HF-ZP 12 14 100 =
12 R-LX-12X130-HF-ZF = R-LX-12X130-HF-ZP 12 14 130 30
R-LX-12X150-HF-ZF  R-LX-12X150-HF-ZP 12 14 150 50
R-LX-14X080-HF-ZF = R-LX-14X080-HF-ZP 14 17 80 -
R-LX-14X105-HF-ZF  R-LX-14X105-HF-ZP 14 17 105 =
14 R-LX-14X115-HF-ZF = R-LX-14X115-HF-ZP 14 17 115 -
R-LX-14X135-HF-ZF  R-LX-14X135-HF-ZP 14 17 135 15
. R-LX-14X160-HF-ZP 14 17 160 40

R-LX=CS COUNTERSUNK HEAD SCREW

Product Code

R-LX-CS-ZF R-LX-CS-ZP
R-LX-05X050-CS-ZF  R-LX-05X050-CS-ZP 5 6.3 50 7
R-LX-05X075-CS-ZF  R-LX-05X075-CS-ZP 5 6.3 75 32
R-LX-06X050-CS-ZF = R-LX-06X050-CS-ZP 6 7.5 50 -
= R-LX-06X060-CS-ZP 6 75 60 5
R-LX-06X075-CS-ZF  R-LX-06X075-CS-ZP 6 7.5 75 20
6 = R-LX-06X090-CS-ZP 6 75 90 B5)
R-LX-06X100-CS-ZF  R-LX-06X100-CS-ZP 6 7.5 100 45
R-LX-06X130-CS-ZF  R-LX-06X130-CS-ZP 6 7.5 130 75
R-LX-06X150-CS-ZF = R-LX-06X150-CS-ZP 6 7.5 150 95
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I°PRAWLPLUG® | MECHANICAL ANCHORS
CONCRETE SCREW ANCHORS
R- LX - STRUCTURAL FIXINGS

PRODUCT INFORMATION (cont.) \~

R-LX-CS COUNTERSUNK HEAD SCREW (cont.)

Product Code

R-LX-08X060-CS-ZF  R-LX-08X060-CS-ZP 8 10 60 = 10 12
R-LX-08X075-CS-ZF  R-LX-08X075-CS-ZP 8 10 75 5 30 12
R-LX-08X090-CS-ZF  R-LX-08X090-CS-ZP 8 10 90 20 40 12

8 R-LX-08X100-CS-ZF  R-LX-08X100-CS-ZP 8 10 100 30 50 12
= R-LX-08X120-CS-ZP 8 10 120 50 70 12
R-LX-08X130-CS-ZF  R-LX-08X130-CS-ZP 8 10 130 60 80 12
R-LX-08X150-CS-ZF  R-LX-08X150-CS-ZP 8 10 150 80 100 12

- R-LX-10X060-CS-ZP 10 12.5 60 - 5 14
R-LX-10X065-CS-ZF  R-LX-10X065-CS-ZP 10 12.5 65 = 10 14
R-LX-10X075-CS-ZF =~ R-LX-10X075-CS-ZP 10 12.5 75 - 20 14
R-LX-10X085-CS-ZF  R-LX-10X085-CS-ZP 10 12.5 85 = 30 14

- R-LX-10X090-CS-ZP 10 12.5 90 5 35 14

€ R-LX-10X100-CS-ZF  R-LX-10X100-CS-ZP 10 125 100 15 45 14
- R-LX-10X110-CS-ZP 10 12.5 110 25 55 14
R-LX-10X120-CS-ZF  R-LX-10X120-CS-ZP 10 12.5 120 35 65 14

- R-LX-10X130-CS-ZP 10 12.5 130 45 75 14
R-LX-10X140-CS-ZF  R-LX-10X140-CS-ZP 10 12.5 140 55 85 14

- R-LX-10X150-CS-ZP 10 12.5 150 65 95 14
R-LX-10X160-CS-ZF  R-LX-10X160-CS-ZP 10 12.5 160 75 105 14

R-LX-I, R-LX-I 8/10 INTERNALLY THREADED HEAD SCREW

5 R-LX-05X025-106-ZP 5
R-LX-06X035-106-ZP 6
R-LX-06X035-108-ZP 6
R-LX-06X055-108-ZP 6 7.5 55 M8 = =
6 R-LX-06X035-110-ZP 6 7.5 35 M10 - -
R-LX-06X055-110-ZP 6 755 55 M10 = o
R-LX-06X035-18/10Z 6 7.5 35 M8/M10 - -
R-LX-06X055-18/10Z 6 7.5 55 M8/M10 = =
R-LX-08X050-112-ZP 8 10 50 M12 - -
10 R-LX-10X055-116-ZP 10 12.5 55 M16 = =
R=LX=E EXTERNALLY THREADED HEAD SCREW
Product Code
= R-LX-E-ZP
‘ R-LX-06X035-E8-ZP 6 7.5 35 - - -
R-LX-06X055-E-ZP 6 155 55 = = o
R-LX=P-ZP PANHEAD SCREW
e LR
e G eng ax. thickness t,, for: | Hole diameter \ \\\\\M\\\\\\\\\\\\\\\\\\E
mmm-m-
R-LX-PX-ZP
a R-LX-06X035-PX-ZP 6 7.5 35 55 39
R-LX-06X040-PX-ZP 6 25 40 = 1
265 All products mentioned on this page are Rawl® or Rawlplug® trademarked

Product Code

R-LX-I-ZP

Internal
thread
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CONCRETE SCREW ANCHORS CONCRETE SCREW ANCHORS
R- LX MULTI-POINT NON-STRUCTURAL FIXINGS R-LX MULTI-POINT NON-STRUCTURAL FIXINGS
PRODUCT INFORMATION (cont.) INSTALLATION DATA
R-LX-H FSX7EuRoRARY WAL aTion Normal concrete

I TR \!

\

| Anchor | e
Length | Max. thickness t for: |Hole diameter |

AR e R T
Product Code Thread diameter d [mm] 6,3 7,5 10 12,5
L | 4| : ‘ :
Eﬁ%mm | L — - — ; ° ’ "
ST e ! Wrench size for hex head Sw [mm] 8 10 13 15
e 00 I eI R D 0R XOc O E 8 m @ ) m 7 Wrench size for internally threaded head Sw, [mm] 10 13 15 21
*R-LX-08X075-H-zF IERTRO0RX07SITr) 2 %0 S g % R Torx driver for externally threaded head - E7
FRILX-08X090-HZF | *R.LX.08X090-HZP 3 7 %0 20 20 12 Torx driver for countersunk and pan head T25 T30 T45 T50
8 Max. installation torque for impact driver T [Nm] 200 400 900 950
*R-LX-08X100-H-ZF *R-LX-08X100-H-ZP 8 10 100 30 50 12 ST e e 1me,max
*R-LX-08X130-H-ZF *R-LX-08X130-H-ZP 8 10 130 60 80 12 MinFoledenth P fmm] <0 65 80 95
In. hole aep In substrate mm
*R-LX-08X150-H-ZF *R-LX-08X150-H-ZP 8 10 150 80 100 12 e
Real hole depth in substrate N [mm] L+10-¢t, L+10-t, L+10-t, L+10-¢t,
*R-LX-10X065-H-ZF *R-LX-10X065-H-ZP 10 12.5 65 = 10 14 Min. installation depth h 40 " 55 x 70 " 85 x
R-LX-10X075-H-ZF *R-LX-10X075-H-ZP 10 12.5 75 : 20 14 Mf""”sbatatm:h_e; o (mm] o o o o
jo RAXTOX0BSHZF *RUX-10X0BSHZP 10 125 85 - 30 14 Mf"' 2o e B e Lo w0 h % P
*R-LX-10X100-H-ZF  *R-LX-10X100-H-ZP 10 12.5 100 15 45 14 M!n. S:ac":jg.t Smin.s (mm] s 5 50 =
*R-LX-10X120-H-ZF *R-LX-10X120-H-ZP 10 12.5 120 35 65 14 n. € Ig!eEDllj;ErEeEMBEDMENT BEETH Crin.s (mm]
*R-LX-10X140-H-ZF *R-LX-10X140-H-ZP 10 12.5 140 55 85 14 S o h mm] 35 50 60 P
) _ in. hole depth in substrate o mm
*not included in the approval .
Real hole depth in substrate N [mm] L+10-t, L+10-t, L+10-t, L+10-t,
Min. installation depth 11 [mm] 25 39 50 55
INSTALLATION DATA ~ Min. substrate thickness N i [mm] 80 80 80 80
R-LX-HF R-LX-CS Min. spacing S [mm] 40 45 50 60
L ’ . e ' ) 3 M < 4 e Min. edge distance e [mm] 40 45 50 60
tix [ <« < hmins s S Efix|0 ¢ e S hmin: S s MINIMUM EMBEDMENT DEPTH
ST ,L PR ) I R P Min. hole depth in substrate o [mm] - 45 - -
G5 Fﬂ‘ 8 o .. . . Real hole depth in substrate b [mm] = L+10-t, - =
LU TR DR R in. i i R . R
& w\ ) 90° AN \'\\\\“\\\\\\ \\3\\\3\\‘“&‘ 4 Min. installation depth Do [mm] 35
e N <4 - LT 7 P L PRI o Min. substrate thickness Do [mm] - 80 - -
‘S/SW‘ 2 : h hnom . 4 4 © < . S hnom .4 - ‘-8 Min. spacing S [mm] - 45 - -
= =3 0 ho ‘ ‘L“ - Min. edge distance Cinm [mm] - 45 - =
£ g, P - 1 N
R-LX . . . . R-LX-E : ; s INSTALLATION DATA HOLLOW CONCRETE SLAB \~
s e 0 hmins 7 . ° : :
PSR : e trix 1 ¢+ < - hmin?
_ AL LA LA ATV ATV A =S| \ R vt
AT R R @ NG Al ; ~’ «
wl et T RRE [ \
‘ Lg ‘Ol .+ . 5 hnom . ’ B g |
5w e A S
= T B o “a <
‘ 4 hd £ > ® s hnom .
S/Sw| “ho :
R-LX-P R-LX-PX T o T .
e e e : . “TN
tix]® « s o hmin; & o Lhixl* < o -, hmin: _
B s B 3 B P 2 ® < 4 o
A 4 £ e a 4 <, hmin : )
[ A [ AN} — i Lt - ] R 3
4 4 4 . . o< N N Ty - m\\\\\\\\\\\\\\\ TR W\ =l ] \) ' INATRARVATRAR W\
Sy s + hrom - 4 ‘Lg S T heem e \L.g n\\w\\‘,\\\\\\\\\s\\\\\\;\\\\\;\ E3uliin l\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\\ \J
ho . e o SN Tl et Lt e NIRRT
e e, e S AP L ©l + =+ hnom . : < s hnom . ¢
ST, . B ‘S/SW | | ” “he = | T ho e
R-LX-H s, e o E e e e . Tz.quA P ,
T e T . A — -
- . - s tixol* < 4 o hmin: - )
¥y F I o i s Le s, 4 ‘
b k: | , 0 < I A
2 * « shnom .4 - “8 = A <Y,
S/Sw o S T 55+ 7 hoom - 8
P N R . ho - ‘L
PP
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I°PRAWLPLUG® | MECHANICAL ANCHORS IPRAWLPLUG® | MECHANICAL ANCHORS

CONCRETE SCREW ANCHORS CONCRETE SCREW ANCHORS
- MULTI-POINT NON-STRUCTURAL FIXINGS - MULTI-POINT NON-STRUCTURAL FIXINGS
Hollow concrete slab BASIC PERFORMANCE DATA ~
Thread diameter d [mm] 7.5 DESIGN LOAD
Hole diameter in substrate d, [mm] 6 TENSION AND SHEAR LOAD F,,
Wrench size for hex head Sw [mm] 10 CRACKED AND NON-CRACKED CONCRETE
Wrench size for internally threaded head Sw, [mm] 13 Reduced embedment depth IkN] 167 _ 5.00 6.00
Torx driver for externally threaded head E7 e —————— kN] . 2.00 A A
Torx driver for countersunk and pan head T30
Max. installation torque for impact driver J— [Nm] 400 O O CORESIAD
MINIMUM EMBEDMENT DEPTH Minimum embedment depth [kN] - 4.00 - -
Min. hole depth in substrate hy [mm] 45 RECOMMENDED LOAD
Real hole depth in substrate h, [mm] L+10-t, TENSION AND SHEAR LOAD F,
Min. installation depth P omm [mm] 35 CRACKED AND NON-CRACKED CONCRETE
Min. spaci ' 100
!n & '"9 mon [mml Reduced embedment depth [kN] 1.19 - 3.57 4.28
Min. edge distance v [mm] 50
’ Minimum embedment depth [kN] - 1.42 - -
HOLLOW CORE SLAB
. . L N N N Minimum embedment depth [kN] @ 2.85 5 5
. - I ] | [ [ |
. . Le g s o s ‘I/ ° : 2 W ® Hollow concrete slabs C40/50 to C50/60
\ )
5 ) —
- \
' . Lo DESIGN PERFORMANCE DATA
* 1 | |
g . ’ : Normal concrete
a 1 | |
|
- - ° 4 ¢ : Size 5 6 8 10
prestrEssing stael . . . | . | . J
' A S S Min. installation depth hoom [mm] 25 35 50 55
| atmissble anchor postions Effective embedment depth h. [mm] 17 24 37 40
€1, €2, - edge distance TENSION AND SHEAR LOAD
s1, s2, - anchor spacing - ’
a1, az, - distance beteen anchor groups Characteristic resistance Fac [kN] 3.00 3.00 7.50 9.00
Installation safety factor Vinse - 1.20 1.00 1.00 1.00
Core width / Web thickness; w / e <42 Increasing factors for N, - C30/37 W - 1.08 1.00 1.08 1.08
Core distance (2100 mm Increasing factors for N, - C40/50 W - 115 1.00 1.15 115
Prestressing steel [,2100 mm Increasing factors for N, - C50/60 W - 1.19 1.00 1.19 1.19
Distance between anchor position an prestressing steel a,2 50 mm Spacing Sun - 70 100 120 120
Edge distance C - 35 50 60 60

MECHANICAL PROPERTIES \~

STEEL FAILURE

Size ‘ 5 ‘ 6 ‘ 8 ‘ 10 Characteristic resistance with lever arm Meys [Nm] 19.00 31.80 72.40 123.60
. " . . Partial safety factor Vi - 1.50 1.50 1.50 1.50
Nominal ultimate tensile strength - tension i [N/mm?] 1300 1250 1200 1050 .
Nominal yield strength - tension iy [N/mm?] 1150 1100 1050 950
Cross sectional area - tension A, [mm?] 19.6 283 50.3 78.5 DESIGN PERFORMANCE DATA
Elastic section modulus w, [mm?] 12.2 21.2 50.3 98.1
Characteristic bending resistance M'os (Nm] 19.0 31.8 724 123.6 Characteristic Resistance under fire exposure in concrete C20/25 to C50/60
Design bending resistance M [Nm] 12.7 12.2 48.3 82.4
Size 8 10
TENSION AND SHEAR LOAD
BASIC PERFORMANCE DATA -
Effective embedment depth hye [mm] 37 40
Performance data for single anchor without influence of edge distance and spacing R (For EI) = 30 min
TENSION AND SHEAR LOAD
Size 5 6 8 10 Characteristic resistance Fo [kN] 0.75 1.57
CRACKED AND NON-CRACKED CONCRETE R (For EI) = 60 min
Reduced embedment depth h_ [mm] 25 - 50 55 TENSION AND SHEAR LOAD
Minimum embedment depth h__ [mm] _ 35 ~ R Characteristic resistance . [kN] 0.65 1.18
HOLLOW CORE SLAB Rl(foriEDIS0imi
- TENSION AND SHEAR LOAD
Minimum embedment depth h [mm] - 35 - -

Characteristic resistance . [kN] 0.50 1.02
CHARACTERISTIC LOAD
R (For £) = 120 min

TENSION AND SHEAR LOAD F_,

TENSION AND SHEAR LOAD
CRACKED AND NON-CRACKED CONCRETE

Characteristic resistance Fec [kN] 0.40 0.79
Reduced embedment depth [kN] 3.00 - 7.50 9.00
Minimum embedment depth [kN] - 3.00 - -
HOLLOW CORE SLAB
Minimum embedment depth [kN] - 6.00 - -
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CONCRETE SCREW ANCHORS TESTING
R- LX MULTI-POINT NON-STRUCTURAL FIXINGS R'S1 = LX'T EST GAUGE

DESIGN PERFORMANCE DATA Concrete screw re-usability testing gauge

Hollow concrete slab

Min. installation depth hoom [mm] 35
Effective embedment depth h, [mm] 24
Min. bottom flange thickness d, [mm] 35

TENSION AND SHEAR LOAD
HOLLOW CONCRETE SLAB C30/37

Characteristic resistance Frc [kN] 5.00
HOLLOW CONCRETE SLAB C40/50
Characteristic resistance [y, [kN] 6.00
HOLLOW CONCRETE SLAB C50/60
Characteristic resistance Fae [kN] 6.00
Installation safety factor Vinst - 1.00
Spacing S [mm] 100.00
Edge distance G [mm] 50.00
STEEL FAILURE
Characteristic resistance with lever arm Mg [Nm] 31.80
Partial safety factor Vs - 1.50
FEATURES AND BENEFITS ~ APPLICATIONS ~
= Testing Gauge allows to determine whether the product R-LX is = Concrete screw re-usability
suitable for re-use. testing gauge

INSTALLATION GUIDE ~~

e
RALE H\
I \\II

R < commmmmeong

1. Visual assessment. The anchor thread shall not be damaged.

2. Drive the screw counterclockwise into the no-go gauge with at least one revolution during the test. You can re-use the
anchor ifits tip is not visible on the other end of the no-go gauge.

3. Screws which failed the test 1 or the test 2 are not recommended to use

PRODUCT INFORMATION ~~

Product Code ‘ Description
R-S1-LX-TEST-08/2 Wear Gauge for R-LX-08
R-S1-LX-TEST-10/2 Wear Gauge for R-LX-10
R-S1-LX-TEST-14/2 Wear Gauge for R-LX-14
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® FORUSE IN HOLLOW CORE SLAB
R- R B Raw (o) t AND CERAMIC SUBSTRATES

World's most popular all-purpose expanding shield anchor - bolt projecting version

[}g‘ KOT-2020-1231

FEATURES AND BENEFITS ~

= The only original Rawlbolt with single-piece
cold-formed eyebolt for maximum durability

= Three-pieces expanding sleeve of maximum expansion
provides optimal load and safety of use in any substrate

= Eye Rawlbolts are not suitable for
all arrest systems nor shock loading

= Closed, forged hook for maximum safety

272

Loose bolt

R-RBL Rawlbolt®

Bolt projecting
R-RBP Rawlbolt®

Bolt projecting with plastic ferrule

R-RBP-PF Rawlbolt®

Loose bolt with plastic ferrule

R-RBL-PF Rawlbolt®

Eye bolt
R-RBE Rawlbolt®

Shield
R-RB Rawlbolt®

APPLICATIONS ~~ BASE MATERIALS ~
= Supporting guy ropes, Approved for use in:
stays and cables = Cracked concrete

= Supporting ladder restraints C20/25-C50/60

= Non-cracked concrete
C20/25-C50/60

= Unreinforced concrete

= Reinforced concrete

= Solid clay brick > 20MPa

= Hollow Lightweight
Concrete Block
LACS5 = 5MPa

= Hollow Sand-lime
Brick = 15MPa

= Concrete hollow floor
block (eg. Teriva)

= Hollow-core Slab C20/25

= Hollow-core Slab
C30/37-C50/60

I°PRAWLPLUG® | MECHANICAL ANCHORS
FOR USE IN HOLLOW CORE SLAB
R' R B Ranbo lt® AND CERAMIC SUBSTRATES

INSTALLATION GUIDE ~

2.Remove pre-assembled bolt and washer. Insert shield into hole and tap home with hammer until flush with surface
3. Insert bolt with washer through fixture into the shield
4. Tighten to the recommended torque.

1. Drill a hole of required diameter and depth. Note: When fixing into brickwork, mortar joints should be avoided
2. Clear the hole of drilling dust and debris (using blowpump or equivalent method)

3. Insert the anchor (tap home until flush
with surface) and position eye accordingly

4. Tighten to recommended torque, using
the hex nut (not the eye)
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I°PRAWLPLUG® | MECHANICAL ANCHORS IPRAWLPLUG® | MECHANICAL ANCHORS
FOR USE IN HOLLOW CORE SLAB FOR USE IN CRACKED
R-RB Rawlbolt® iocwaiicsissmares R-RB Rawlbolt® i5Nowcrackes concrere

PRODUCT INFORMATION ~~ PRODUCT INFORMATION ~~
R-RBL Rawlbolt® toosEeorr R-RBP-PF Rawlbolt® ot prRdF iRruLe
e T e | - I
3
Product Code —“—n- = producCode
Sw
R-RBL-M06/10W 6 12 55 10 6.5 ‘ ‘ ‘ R-RBP-PF-M12/15W 12 20 110 15 13
M6 R-RBL-M06/25W 6 12 70 25 6.5 M12 R-RBP-PF-M12/30W 12 20 125 30 13
R-RBL-M06/40W 6 12 85 40 6.5 R-RBP-PF-M12/75W 12 20 170 75 13
R-RBL-M08/10W g ¥ 2 i 2 R-RBP-PF-M16/15W 16 25 150 15 17
ke R-RBL-MO8/25W 8 14 80 25 9 M16  R-RBP-PF-M16/35W 16 25 170 35 17
R-RBLMOB/40W 8 1 % 40 ° R-RBP-PF-M16/75W 16 25 210 75 17
R-RBL-M10/10W 10 16 75 10 11
10 R-RBL-M10/25W 10 16 90 25 11
R-RBL-M10/50W 10 16 115 50 11 R-RBL-PF Rawlbolt® w835 c rerruLe
R-RBL-M10/75W 10 16 140 75 11 Anchor
R-RBL-M12/10W 12 20 90 10 13
w12 R-RBL-M12/25W 12 20 105 25 13 Product Code
R-RBL-M12/40W 12 20 120 40 13 |
R-RBL-M12/60W 12 20 140 60 13 ‘ L
R-RBL-M16/15W 16 25 135 15 17 R-RBL-PF-M06/10W 6 12 55 10 | |
M16 R-RBL-M16/30W 16 25 150 30 17 Mé R-RBL-PF-M06/25W 6 12 70 25 6.5
R-RBL-M16/60W 16 25 180 60 17 R-RBL-PF-M06/40W 6 12 85 40 6.5
w20 R-RBL-M20/60W 20 32 195 60 22 R-RBL-PF-M08/10W 8 14 65 10
R-RBL-M20/100W 20 32 235 110 22 M8 R-RBL-PF-M08/25W 8 14 80 25
R-RBL-PF-M08/40W 8 14 95 40
R-RBP Rawlbolt® BOLTPROJECTING R-RBL-PF-M10/10W 10 16 75 10 1
(I anchor R [ i R wio Lo T . ” - .
R-RBL-PF-M10/50W 10 16 115 50 1
amter [ Extermatdsmeter | Length | . thicknes  oledsmeter|
omacde T T e [ v 4] oo - 16 o . b
© R-RBL-PF-M12/10W 12 20 90 10 13
w12 R-RBL-PF-M12/25W 12 20 105 25 13
R-RBP-MO06/10W 6 R-RBL-PF-M12/40W 12 20 120 40 13
M6 R-RBP-M06/25W 6 12 80 25 6,5
R-RBL-PF-M12/60W 12 20 140 60 13
R-RBP-M06/60W 6 12 115 60 6,5
R-RBP-MOB/10W 8 14 75 10 5 R-RBL-PF-M16/15W 16 25 135 15 17
o R-RBP-M08/25W 8 14 90 25 9 M16 R-RBL-PF-M16/30W 16 25 150 30 17
R-RBP-M08/60W s 1a 125 0 o R-RBL-PF-M16/60W 16 25 180 60 17
R-RBP-M10/15W 10 16 90 15 1
M10 R-RBP-M10/30W 10 16 105 30 11 R-RBL-E Rawlbolt® EvesoLr
R-RBP-M10/60W 10 16 135 60 11
i r o
M12 R-RBP-M12/30W 12 20 125 30 13 2
Product Code P‘\:ﬁ“} | ]]]:{ o
R-RBP-M12/75W 12 20 170 75 13 =
R-RBP-M16/15W 16 25 150 15 17
M16 R-RBP-M16/35W 16 25 170 35 17 G R-RBL-06EW p 12 73 B . | L |
R-RBP-M16/75W 16 25 210 75 17 - pp—p— 7 v o i i
R-RBP-M20/15W 20 32 170 15 22 M10 RRBLIOEW 10 1 108
M20 R-RBP-M20/30W 20 32 185 30 22 w12 R RBLA2EW - 2 150
R-RBP-M20/100W 20 32 255 100 22 Bl : :
M6 R-RB-MO6W 6 12 45 6.5 -

R-RBP-PF Rawlbolt® o BiReF I MkruLe

" N
External diameter Length m Hole diameter
Product Code —

R-RB Rawlbolt® =

Diameter | External diameter mm Hole diameter ﬁ
produtSese I T T .
L m-m-mm-m- |

-

R-RBP-PF-M06/10W 6 12 65 10
M8 R-RB-M08W
M6 R-RBP-PF-M06/25W 6 12 80 25 6,5
M10 R-RB-M10W 10 16 60 11 -
R-RBP-PF-M06/60W 6 12 115 60 6,5
M12 R-RB-M12W 12 20 75 13 =
R-RBP-PF-M08/10W 8 14 75 10 9
M16 R-RB-M16W 16 25 115 17 -
M8 R-RBP-PF-M08/25W 8 14 920 25 9
M20 R-RB-M20W 20 32 130 22 =
R-RBP-PF-M08/60W 8 14 125 60 9
M24 R-RB-M24W 24 38 150 26 -
R-RBP-PF-M10/15W 10 16 90 15 11
M10 R-RBP-PF-M10/30W 10 16 105 30 11
R-RBP-PF-M10/60W 10 16 135 60 1
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IPRAWLPLUG® | MECHANICAL ANCHORS
FOR USE IN HOLLOW CORE SLAB
R' R B RanbO lt® AND CERAMIC SUBSTRATES

INSTALLATION DATA ~

I2RAWLPLUG"® | MECHANICAL ANCHORS
FOR USE IN HOLLOW CORE SLAB
R' R B Ranb (o) lt® AND CERAMIC SUBSTRATES

MECHANICAL PROPERTIES ~

Installation in sollid substrates

A Nominal ultimate tensile strength - tension i [N/mm?]
e T R o o tid, * ’ hevin Lo o Nominal yield strength - tension Fyk [N/mm2] 400 400 400 400 400 400
TTn\st tfix R 2 hmin < e —~ L P o I Cross sectional area - tension A, [mm?] 20.1 36.6 58 843 157 245
/_\ ﬁ . ‘ Lt 7. N R Tinst ‘ o . ‘ Lt 7 s B lo 4 L Elastic section modulus w, [mm?3] 21.21 50.27 98.17 169.65 402.12 785.4
m Hﬂ T 1 ﬁﬂ T =38 Characteristic bending resistance M2 [Nm] 12.72 30.16 58.9 101.79 241.27 471.24
} _F ﬂ - d gl 8| Design bending resistance M [Nm] 10.18 24.13 4712 81.43 193.02 376.99
O ey O=stis
S . heom L | e S i hoom W R Mechanical properties for R-RBL-E
sw | B el | sw | : e
TN TN Nominal ultimate tensile strength - tension Fi [N/mm?]
Nominal yield strength - tension Fyk [N/mm?] 180 180 180 180
Installation in sollid substrates Cross sectional area - tension A, [mm?] 20.1 36.6 58 84.3
M . . - B Elastic section modulus w, [mm3] 21.21 50.27 98.17 169.65
et 2 . . ° Characteristic bending resistance M [Nm] 12.72 30.16 58.9 101.79
Tinst “, ' '_,‘ “ . . ‘e Design bending resistance M [Nm] 10.18 24.13 47.12 81.43
< 4 < ‘4 ‘ p‘ § L
‘—~ L BASIC PERFORMANCE DATA
— . Performance data for single anchor without influence of edge distance and spacing
d .o L =hnam ., !
s ‘e « '« Nmin ‘ 4
ot e o ¥ TENSION LOAD N,
Hollow core slab min. C20/25
Installation in hollow core slab Wall thickness Material class
C30/37 [kN] 4.00 4.50 - - - -
.. €35/45 [kN] 2.00 4.50 - - - -
R T 23 cas/55 [kN] 2.00 450 - - - -
S . : ' C50/60 kN] 2.00 450 - - - -
“dnom \_&ﬁ ) C30/37 [kN] 6.50 11.00 16.00 - - -
“ ; . 35 C35/45 [kN] 7.00 12.00 17.00 = ° °
3 3 C45/55 [kN] 8.00 14.00 19.00 - - -
'“ o | E<) i/_g L €50/60 [kN] 8.50 15.00 20.00 - - -
" Pdo. FHLE | — S €30/37 kN] 7.00 16.00 19.00 24.00 - -
. E . J L ol Tinst == —: 40 C35/45 [kN] 8.00 18.00 20.00 28.00 ° ©
Tinst <. - | B N C45/55 [kN] 8.50 20.00 22.00 30.00 - -
T " M A N C50/60 [kN] 9.50 22.00 24.00 32.00 = =
_E‘::( df _ 50 C20/25 [kN] 8.00 8.50 8.50 8.50 8.50 8.50
- @) - e R S S
dg[:%'l 1 \\// Lightweight concrete LAC class 5 [kN] 5.50 5.50 5.50 5.50 - -
Solid clay brick class 20 [kN] 6.00 6.00 6.00 6.00 - -
Silicate hollow block class 15 [kN] 1.50 - - - - -
Hollow core slab min. C20/25
Thread diameter d [mm] 0 12 Wall thickness Material class
Hole diameter in substrate d, [mm] 12 14 16 20 25 32 €30/37 [kN] 4.00 4.50 R R R R
Min. installation depth N [mm] 45 50 60 80 120 135 C35/45 [kN] 2.00 4.50 - - - -
Min. hole depth in substrate h, [mml 50 55 65 85 125 140 23 cas/ss kN] 2.00 450 ; ; } }
Wrench size Sw [mm] 10 13 17 19 24 30 €50/60 [kN] 2.00 4.50 - - - -
SOLID SUBSTRATES €30/37 [kN] 5.00 9.00 14.00 - - -
Installation torque L [Nm] 6.5 15 27 50 120 230 €35/45 [kN] 5.00 9.00 14.00 - - -
Min. substrate thickness ho [mm] 100 100 100 100 142 172 35 cas/s5 kN] 5.00 9.00 14.00 : ; ;
Min. spacing Smin [mm] 35 40 50 60 95 115 €50/60 [kN] 5.00 9.00 14.00 _ _ -
Min. edge distance [ [mm] 53 60 75 90 143 173 €30/37 [kN] 5.00 9.00 14.00 20.00 - -
CERAMIC AND HOLLOW SUBSTRATES C35/45 IkN] 5.00 9.00 14.00 20.00 - -
Installation torque T [Nm] 3 5 8 10 15 20 40 cas/ss kN] 5.00 9.00 14.00 20,00 . ]
Min. spacing - [mm] 100 100 100 100 100 115 €50/60 [kN] 5.00 9.00 14.00 20.00 - -
Min. edge distance Coin [mm] 100 100 100 100 143 173 50 €20/25 [kN] 5.00 8.50 8.50 8.50 8.50 8.50
:se;n"\‘ 32:[!::::2!'::;:? (eg.Terriva 4.0/2), min. [kN] 1.20 2.00 _ _ R :
Lightweight concrete LAC class 5 [kN] 5.00 5.50 5.50 5.50 - -
Solid clay brick class 20 [kN] 5.00 6.00 6.00 6.00 = =
Silicate hollow block class 15 [kN] 1.50 - - - - -
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FOR USE IN HOLLOW CORE SLAB FOR USE IN HOLLOW CORE SLAB
R-RB Rawlbolt® Mocrivesismares R-RB Rawlbolt® Mocrivesiasmares

BASIC PERFORMANCE DATA (cont.) BASIC PERFORMANCE DATA (cont.)
TENSION LOAD N, Hollow core slab min. C20/25
Hollow core slab min. C20/25 Wall thickness Material class
Wall thickness Material class C30/37 [kN] 2.30 2.60 - - - -
€30/37 [kN] 2.20 2.50 - - - - » C35/45 [kN] 1.10 2.60 - - - -
23 C35/45 [kN] 1.10 2.50 = = o - C45/55 [kN] 1.10 2.60 - - - -
C45/55 [kN] 1.10 2.50 - - - - C50/60 [kN] 1.10 2.60 o o = o
€50/60 [kN] 1.10 2.50 - - - - C30/37 [kN] 2.90 5.10 8.00 - - -
C30/37 [kN] 3.60 6.10 8.90 - - - 35 C35/45 [kN] 2.90 5.10 8.00 o - -
35 C35/45 [kN] 3.90 6.70 9.40 - O O C45/55 [kN] 2.90 5.10 8.00 - - -
C45/55 [kN] 4.40 7.80 10.60 - - - C50/60 [kN] 2.90 5.10 8.00 - - -
C50/60 [kN] 4.70 8.30 11.10 = = - C30/37 [kN] 2.90 5.10 8.00 11.40 - -
C30/37 [kN] 3.90 8.90 10.60 13.30 - - 0 C35/45 [kN] 2.90 5.10 8.00 11.40 o o
20 C35/45 [kN] 4.40 10.00 11.10 15.60 = - C45/55 [kN] 2.90 5.10 8.00 11.40 - -
C45/55 [kN] 4.70 11.10 12.20 16.70 - - C50/60 [kN] 2.90 5.10 8.00 11.40 - °
C50/60 [kN] 5.30 12.20 13.30 17.80 - - 50 C20/25 [kN] 2.90 4.90 4.90 4.90 4.90 4.90
50 €20/25 [kN] 4.40 4.70 4.70 4.70 4.70 4.70 ZB:;'; :I':{ll:::z::éz:f (eg-Terriva 4.0/2), min. IkN] 0.70 1.10 B B} 3 3

Beam-and-block floor (eg.Terriva 4.0/2), min.

25mm wall thickness [kN] 0.70 1.10 - - - - Lightweight concrete LAC class 5 [kN] 2.90 3.10 3.10 3.10 - -
Lightweight concrete LAC class 5 [kN] 2.00 2.20 2.20 2.20 B B [English]: Cegta ceramiczna petna 20MPa [kN] 2.90 3.40 3.40 3.40 - -
) ) Silicate hollow block class 15 [kN] 0.90 - - - - -
[English]: Cegta ceramiczna petna 20MPa [kN] 2.00 2.40 2.40 2.40 - -
Silicate hollow block class 15 [kN] 0.60 - - - - -
SHEARLOAD V,,
Hollow core slab min. C20/25
Wall thickness Material class
C30/37 [kN] 3.20 3.60 - - - -
2 C35/45 [kN] 1.60 3.60 - - - -
C45/55 [kN] 1.60 3.60 - - - -
C50/60 [kN] 1.60 3.60 - - - -
C30/37 [kN] 4.00 7.20 11.20 - - -
3 C35/45 [kN] 4.00 7.20 11.20 - - -
C45/55 [kN] 4.00 7.20 11.20 - - -
C50/60 [kN] 4.00 7.20 11.20 - - -
C30/37 [kN] 4.00 7.20 11.20 16.00 - -
20 C35/45 [kN] 4.00 7.20 11.20 16.00 = =
C45/55 [kN] 4.00 7.20 11.20 16.00 - -
C50/60 [kN] 4.00 7.20 11.20 16.00 = =
50 C20/25 [kN] 4.00 6.80 6.80 6.80 6.80 6.80
g;;r:‘ ‘a:at:ll:::::::::z:r (eg.Terriva 4.0/2), min. IKN] 1.00 1.60 } } } }
Lightweight concrete LAC class 5 [kN] 4.00 4.40 4.40 4.40 - -
[English]: Cegta ceramiczna petna 20MPa [kN] 4.00 4.80 4.80 4.80 - -
Silicate hollow block class 15 [kN] 1.20 - - - - -

RECOMMENDED LOAD

TENSION LOAD N,
Hollow core slab min. C20/25

Wall thickness Material class
C30/37 [kN] 1.60 1.80 - - - -
23 C35/45 [kN] 0.80 1.80 = = = =
€45/55 [kN] 1.60 1.80 - - - -
C50/60 [kN] 0.80 1.80 - - - -
C30/37 [kN] 2.60 4.40 6.30 - - -
3 C35/45 [kN] 2.80 4.80 6.70 - - -
C45/55 [kN] 3.20 5.60 7.50 - - -
C50/60 [kN] 3.40 6.00 7.90 @ @ o
C30/37 [kN] 2.80 6.30 7.50 9.50 - -
20 C35/45 [kN] 3.20 7.10 7.90 11.10 = =
C45/55 [kN] 3.40 7.90 8.70 11.90 - -
C50/60 [kN] 3.80 8.70 9.50 12.70 - -
50 C20/25 [kN] 3.20 3.40 3.40 3.40 3.40 3.40
gse:::‘ :vnat:llzmz'l:::;:r (eg.Terriva 4.0/2), min. [kN] 0.50 0.80 B ~ B ~
Lightweight concrete LAC class 5 [kN] 1.40 1.60 1.60 1.60 - -
[English]: Cegta ceramiczna petna 20MPa [kN] 1.40 1.70 1.70 1.70 - -
Silicate hollow block class 15 [kN] 0.40 - - - - -
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Lightweight
Fixings

R-FF1 Nylon frame fixing countersunk 284
R-FFS Frame fixing with the shortest anchoring zone 287
UNO® Universal plug with screw 289
4ALL Universal nylon plug with screw 291
GS Ceiling wedge anchor 294
R-FX-N Nylon hammer-in fixing 296




I2RAWLPLUG® | LIGHTWEIGHT FIXINGS

OVERVIEW OF OUR RANGE LIGHTWEIGHT FIXINGS SELECTOR ~~

i

I°PRAWLPLUG® | LIGHTWEIGHT FIXINGS

LIGHTWEIGHT FIXINGS - DESIGN SOFTWARE
@EasyFix

: v 1
l H
" {
MechanicAL ANCHORS R-FF1 R-FFS 4ALL UNO® GS FX
ZINC PLATED STEEL \/ \V2 \VA \/ \V2 \
|
g ZINC FLAKED STEEL \/ \V - - - -
w
LET: HOT DIP GALVANIZED STEEL - - - - - -
STAINLESS STEEL \ \Va - - - -
CONCRETE \V \/ \Va \Va \/ \Va
CRACKED CONCRETE \/ \V - - \/ -
STONE v \/‘ \/- _ v _
HOLLOW CONCRETE SLAB E‘ \ \Va \Va \/ - -
i} soLD BRICK V2 V2 Vs Va - Vs
g
E SANDLIME SOLID BRICK \/ \V2 \V2 \/ - \V2
7
o CONCRETE MODULE MASONRY MODULE
a HOLLOW BRICK \Va Vv Vv \V4 - -
SANDLIME HOLLOW BRICK { \ \V2 \2 \2 - - I:e F'ilthetri and o%timisatfi(;p functions mzlake ith°5§iEle to choose Includes the possibility of designing in masonry substrates made
e right type and size of fixing in a simple and quick way. ) iFiad i ;
LIGHTWEIGHT CONCRETE 4 <t)£ ?TaAtgr(l)azlg cl:;sllileitélgzggroups B, C and D according
BLOCKS \4 \4 \4 \4 - - The module also makes it possible to calculate the required thickness @ :
< of the slab. Makes it possible to define substrates at the user’s discretion.
AERATED CONCRETE i‘ \/ \V2 \V2 \/ - \Va . . . .
A wide range of options for placing the fasteners on the element to be fixed :i/leasl?;z;tczcr)\sljlebﬁatc?eu::rilgl:;rsi?ﬁ?t[:::sl?;odug‘rSn—z:zsgtion
is available. Option of using the original REDM (Rawlplug Engineering Design A
PLASTERBOARD B " B vV v - B Method) based on the many years of experience of RAWLPLUG's engineers of existing ones.
and on European guidelines. This makes it possible to design more complex The filters and optimisation functions make it possible to choose the
@ c € Vv Vv - - Vv Vv anchoring systems. right type and size of fixing in a simple and quick way.
d] Possibility of entering design loads, characteristic loads with region- Possi'bfi.lity ?F enr!:ering design loads and characteristic loads, with region
§ V Vv - - Vv - specific safety Factors, seismic and fire loads. -specific safety factors.
8 m Possibility of designing according to different calculation standards,
& % - - - - - - US and European ones (e.g. EN, ETAG, ACI) and Rawlplug’s original i 17‘5 tBEa;s 'Fi;(
< method. This allows the calculations to be adjusted to the needs and legal S i
NATIONAL requirements of all global markets. Australian and Russian standards are
APROVAL - - \ \ - - planned to be included in the program.
= 3 = = 3 T =
[N i F v E v F o F b b v F
0.2 o8 @5 25 26 @5-6 BEasyFix
g - B EE B
= |
z -
8 -
3 -
@ 1.4 26
5 1.6 i
!.:E 1.8 2.,
o e
z 2.0
< 2.2
z 24
0
E 2.6
e 2.8
r 3.0
(&)
L—I} 3.4
a 38
4.2
4.6
5.0
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RAWLPLUG ® | LIGHTWEIGHT FIXINGS
R F F NYLON FRAME
- FIXING

Universal frame fixing for many applications

ETA-12/0398 c €

FEATURES AND BENEFITS ~\~

= The stainless steel screw for best anti-corrosion protection and
external applications

= The countersunk plug for flush fixing of soft material (eg. timber)

= Specially-formulated nylon allows best performance installation
for use in all base material categories according to ETAG 020 (A, B, C, D)

= Internal plug geometry designed to fit the screw head

= Plug design ensures multi-axis expansion

INSTALLATION GUIDE ~~

1. Drill a hole of required diameter and depth

e

Nylon frame fixing
countersunk

R-FF1-L

APPLICATIONS ~~

= Door and window frames

= Garage doors

= Gates

= Industrial doors

= Facade (substructures made of
wood and metal)

= Wall cabinets

= Satelite dishes

= Shelves

= Handrails

= Cable trays

1. With a hammer, lightly tap the plug through the fixture into hole until fixing depth is reached

2.Tighten the FF1 screw

284

Nylon frame fixing with
collar hex head

R-FF1-K

BASE MATERIALS ~

Approved for use in:

= Concrete = C12/15

= Solid Brick

= Solid Sand-lime Brick

= Hollow Brick

= Hollow Sand-lime Brick

= Hollow Lightweight
Concrete Block

= Aerated Concrete
Block

I°PRAWLPLUG® | LIGHTWEIGHT FIXINGS
R_ F F1 NYLON FRAME
FIXING

PRODUCT INFORMATION (cont.)

R-FF1-N-L NYLONFRAME FIXING COUNTERSUNK

Product Code

R-FF1-N-L-A4 R-FF1-N-L-ZF R-FF1-N-L
R-FF1-N-08L080-A4 R-FF1-N-08L080/ZF R-FF1-N-08L080 7.8 80 5.8 87 30 10 8
R-FF1-N-08L100-A4 R-FF1-N-08L100/ZF R-FF1-N-08L100 7.8 100 5.8 107 50 30 8
@8 R-FF1-N-08L120-A4 R-FF1-N-08L120/ZF R-FF1-N-08L120 7.8 120 5.8 127 70 50 8
8
8

RERAS!

- R-FF1-N-08L140/ZF R-FF1-N-08L140 7.8 140 5.8 147 90 70

@ R-FF1-N-08L160/ZF R-FF1-N-08L160 7.8 160 5.8 167 110 90
R-FF1-N-10L080-A4 R-FF1-N-10L080/DT R-FF1-N-10L080 9.8 80 7
R-FF1-N-10L100-A4 R-FF1-N-10L100/DT R-FF1-N-10L100 9.8 100 7
R-FF1-N-10L120-A4 R-FF1-N-10L120/DT R-FF1-N-10L120 9.8 120 7

R-FF1-N-10L140-A4 R-FF1-N-10L140/DT R-FF1-N-10L140 9.8 140 7 147 9 70 10

210 R-FF1-N-10L160-A4 R-FF1-N-10L160/DT R-FF1-N-10L160 9.8 160 7 167 110 90 10

R-FF1-N-10L200-A4 R-FF1-N-10L200/DT R-FF1-N-10L200 9.8 200 7 207 150 130 10

R-FF1-N-10L240-A4 R-FF1-N-10L240/DT R-FF1-N-10L240 9.8 240 7 247 190 170 10

R-FF1-N-10L300-A4 R-FF1-N-10L300/DT R-FF1-N-10L300 9.8 300 7 307 250 230 10

R-FF1-N-K NYLONFRAME FIXING COUNTERSUNK

Product Code

R-FF1-N-K-A4 R-FF1-N-K-DT R-FF1-N-K
R-FF1-N-10K080-A4 R-FF1-N-10K080/DT R-FF1-N-10K080 9.8 80 7
R-FF1-N-10K100-A4 R-FF1-N-10K100/DT R-FF1-N-10K100 9.8 100 7 109 50 30 10
R-FF1-N-10K120-A4 R-FF1-N-10K120/DT R-FF1-N-10K120 9.8 120 7 129 70 50 10
R-FF1-N-10K140-A4 R-FF1-N-10K140/DT R-FF1-N-10K140 9.8 140 7 149 950 70 10
7
7
7

89 30 10 10 - V\J\‘\\‘\\\\‘\H\\\H\\\\\m\ TR

210 R-FF1-N-10K160-A4 R-FF1-N-10K160/DT R-FF1-N-10K160 9.8 160 169 110 90 10
R-FF1-N-10K200-A4 R-FF1-N-10K200/DT R-FF1-N-10K200 9.8 200 209 150 130 10
R-FF1-N-10K240-A4 R-FF1-N-10K240/DT R-FF1-N-10K240 9.8 240 249 190 170 10
R-FF1-N-10K300-A4 R-FF1-N-10K300/DT R-FF1-N-10K300 9.8 300 7 309 250 230 10

= = R-FF1-N-14K120 13.8 120 10.8 131 = 50 14
- - R-FF1-N-14K160 13.8 160 10.8 171 - 90 14
o1 o o R-FF1-N-14K200 13.8 200 10.8 211 - 130 14
- - R-FF1-N-14K240 13.8 240 10.8 251 - 170 14

INSTALLATION DATA (cont.)

FF1-L FF1-K

Substrate A,B,C D A,B,C A,B,C D
Hole diameter in substrate d, [mm] 8 8 10 10 10
Min. hole depth in substrate h, [mm] 60 80 60 80 80
Min. installation depth hoom [mm] 50 70 50 70 70
Min. substrate thickness R [mm] 100 100 100 100 100
Min. spacing Siin [mm] 60 200 90 95 70
Min. edge distance Coin [mm] 60 100 80 80 70
Max. installation torque Tost [mm] 9 3.6 16 16 43
Screw drive - [ T30 T30 T40 T40 T40
Diameter d [mm] 8 8 10 10 10
Effective embedment depth h, [mm] 50 70 50 70 70
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I2RAWLPLUG® | LIGHTWEIGHT FIXINGS
R FF1 NYLON FRAME
- FIXING

BASIC PERFORMANCE DATA ~

Performance data for single fixing without influence of edge distance and spacing

Substrate

Perforated ceramic blocks min 15MPa

Perforated ceramic blocks min 15MPa
(eg Wienerberger Porotherm)

(eg MEGA MAX)

Sand-lime hollow block min. 20MPa
Lightweight concrete hollow block
Autoclaved aerated concrete AAC 2
Autoclaved aerated concrete AAC 6

min 2.0MPa
Hollow clay block min. 7.5MPa

Solid clay brick min 20MPa (eg

Mz20/2.0)
olid silicate brick min 20MPa

Concrete min. C16/20
Solid brick min. 50MPa
Sand-lime brick min. 30MPa
(eg KS NF 20/2.0)

Hollow brick min. 12MPa
Hollow brick min. 15MPa

Concrete C12/15

CHARACTERISTIC LOAD F,,

@8, Embedment depth 50 mm [kN] 1.50 2.00 - 1.50 - 1.50 0.75 0.40 0.50 0.90 0.60 1.20 - - -
@8, Embedment depth 70 mm  [kN] - - - - - - - - - - - - 0.40 0.90
@10, Embedment depth 50 mm  [kN]  1.20  2.00 - 1.50 - - - - - - - - -
@10, Embedment depth 70 mm  [kN] 6.00 8.50 5.00 = = = 1.50 1.50 3.50 0.90 0.90 0.75 0.75 0.40 0.90
@8, Embedment depth 50 mm  [kN] 0.83  1.11 - 0.60 - 0.60 030 0.16 020 036 0.24 0.48 - - -
@8, Embedment depth 70 mm [kN] - - - - - - - - - - - - - 020 0.45
@10, Embedment depth 50 mm  [kN] 0.67  1.11 - - 0.60 - - - - - - - - -
@10, Embedment depth 70 mm  [kN] 4.28 472  2.00 - - - 0.60 0.60 1.40 036 0.36 030 030 020 045
@8, Embedment depth 50 mm [kN] 0.60 0.79 - 0.43 - 0.43 0.21 0.11 0.14 0.26 0.17 0.34 - - -
@8, Embedment depth 70 mm  [kN] - - - - - - - - - - - - - 0.14 032
@10, Embedment depth 50 mm  [kN] 0.48 0.79 - - 0.43 - - - - - - - - -

@10, Embedment depth 70 mm  [kN] 3.06 3.37 1.43 = = = 0.43 0.43 1.00 0.26 0.26 0.21 0.21 0.32
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IPRAWLPLUG® | LIGHTWEIGHT FIXINGS
R F FS FRAME FIXING WITH THE
- SHORTEST ANCHORING ZONE
Universal frame fixing with collar and hex head screw for many applications

Frame fixing with the
shortest anchoring zone
and collar hex head

- stainless steel

R-FFS-K-A4

Frame fixing with the
shortest anchoring zone
and collar hex head

- zinc plated

R-FFS-K

@ ETA-18/0818 c €

FEATURES AND BENEFITS ~ APPLICATIONS ~ BASE MATERIALS ~~
= Specially-formulated nylon allows best performance = Ventilated facades Approved for use in:
installation for use in all base material categories according = Door and window frames = Cracked concrete >
to ETAG 020 (A, B, C, D) = Garage doors C12/15 (Use category A)
= Internal plug geometry designed to fit the screw head = Gates = Solid Brick
= Plug design ensures multi-axis expansion = Industrial doors (Use category B)
= Collared plug for fixing of hard materials (eg. steel) = Facade (substructures made = Solid Sand-lime Brick
= Shortest anchoring depth - only 40/50 mm of wood and metal) (Use category B)
= Frame fixing made of A4 steel intended for outdoor use = Wall cabinets = Hollow Sand-lime Brick
= Quick assembly thanks to the short anchoring zone = Satelite dishes (Use category C)
and the possibility of using a punch-tool in aerated concrete = Shelves = Hollow Brick
= Handrails (Use category C)
= Cable trays = Hollow Lightweight
Concrete

= Block (Use category D)
= Aerated Concrete Block
(Use category D)
= Concrete > C12/15
(Use category A)

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth (figure 1 - base material A,B,C,D)

or use punch-tool in aerated concrete (figure 2 - base material D)
2. With a hammer, lightly tap the plug through the fixture into hole until fixing depth is reached
3. Tighten the R-FFS screw
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IPRAWLPLUG ® | LIGHTWEIGHT FIXINGS
R F FS FRAME FIXING WITH THE
- SHORTEST ANCHORING ZONE

PRODUCT INFORMATION ~~

Product Code

R-FFS-K-Ad4 R-FFS-K
R-FFS-10K050-A4 R-FFS-10K050 10 50 7 59 10
R-FFS-10K060-A4 R-FFS-10K060 10 60 7 69 10

@210 R-FFS-10K080-A4 R-FFS-10K080 10 80 7 89 10
R-FFS-10K100-A4 R-FFS-10K100 10 100 7 109 10
R-FFS-10K120-A4 R-FFS-10K120 10 120 7 129 10

INSTALLATION DATA ~ )

h:
t; Hrom
N ‘s . <
) e e e ‘ 4 Y
o CEEEECODN
- 2 B ? 4

Substrate 210 210

Hole diameter in substrate d, [mm] 10 10

Min. hole depth in substrate h, [mm] 50 60

Min. installation depth Do [mm] 40 50

Min. substrate thickness b [mm] 100 100

Min. spacing Sin [mm] 70 80

Min. edge distance [ [mm] 50 70

Head size Sy [mm] 13 13

Screw drive - [ T40 T40

Effective embedment depth he [mm] 40 45

BASIC PERFORMANCE DATA ~

Performance data for single fixing without influence of edge distance and spacing

Silicate Hollow |, voclaved

aerated
concrete
AAC 4MPa

sand-li- | Sand-lime | Perforated || ;b lightweight
hollow ceramic

me brick block min. | brick HLzB | ™M 12MPa | aggregate

Mz20/2.0) | 4OMPa 20MPa 5MPa (;{’o ':If:;t;;’ “;';f‘:f:e

CHARACTERISTIC LOAD F_,

@10, Embedment depth 40 mm  [kN] 30.50 4.00 - - - - - - -

@10, Embedment depth 50 mm  [kN] = = 2.00 3.50 4.00 0.60 2.00 0.75 1.50
DESIGN LOAD F,,

@10, Embedment depth 40 mm  [kN] 1.66 2.22 - - - - - - -

@10, Embedment depth 50 mm  [kN] - - 0.80 1.40 1.60 0.24 0.80 0.30 0.75

Solid clay
Concrete | Concrete brick min
C12/15 C16/20 20MPa (eg

Substrate

RECOMMENDED LOADF,,
@10, Embedment depth 40 mm  [kN] 1.19 1.59 - - - -
@10, Embedment depth 50 mm  [kN] - - 0.57 1.00 1.14 0.17 0.57 0.21 0.53
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IPRAWLPLUG ® | LIGHTWEIGHT FIXINGS
U N o® UNIVERSAL
PLUG

Truly universal plug which fixes into any base material, solid or hollow

25 26 o7

A ) | .
[“t KOT-2022/2086 wydanie 1

FEATURES AND BENEFITS ~\
= Unique geometry guarantees maximum expansion and grip
= Instant grip resulting from split plug design
= Anti-rotation features prevent spinning in the hole
= Lip prevents plug slipping into over-sized holes
= Reccomended for uncertain substrates, irregular or worn-out holes
= Short length enables effective installation in thin walls
(“partition walls”)

INSTALLATION GUIDE ~~

1. Drill a hole of required diameter.
2.Insert UNO plug into hole and tap home.

28

APPLICATIONS ~
= Suspended ceilings
= Electrical fittings

= Cable trays

= Boilers

= Radiators

= Lighting

= Bathroom fittings

3. Insert screw of required diameter into plug through fixture and tighten.
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Universal plug

UNO-K

Universal plug
with screw

UNO®

@210

BASE MATERIALS ~

Suitable for use in:

= Concrete

= Hollow-core Slab

= High-Density Natural
Stone

= Solid Brick

= Solid Sand-lime Brick

= Hollow Brick

= Vertically-perforated
clay block

= Lightweight Concrete
Block

= Hollow Lightweight
Concrete Block

= Aerated Concrete Block

= Plasterboard




I2RAWLPLUG ® | LIGHTWEIGHT FIXINGS
U N O® UNIVERSAL
PLUG

PRODUCT INFORMATION ~~

Universal plug
a5 UNO-K-05 5 24 - - - 4.0-5.0
@6 UNO-K-06 6 28 - - - 4.0-6.0
@7 UNO-K-07 7 30 - - - 5.0-7.0
a8 UNO-K-08 8 32 = = - 5.0-7.0
@10 UNO-K-10 10 36 - - - 6.0-9.0
Universal plug with screw
@5 UNO-05+330 5 24 3.5 30 6 6
UNO-06+430 6 28 4.0 30 1 5
26 UNO-06+435 6 28 4.0 35 5 5
UNO-06+445 6 28 4.0 45 15 6
UNO-08+435 8 32 4.5 35 2 5
@28 UNO-08+450 8 32 4.5 50 15 6
UNO-08+560 8 32 5.0 60 25 7
UNO-10+540 10 36 5.0 40 2 6
@10 UNO-10+650 10 36 6.0 50 15 7
UNO-10+660 10 36 6.0 60 25 8
INSTALLATION DATA
o ) hmpin = . ° U A :
RS P hmin
B P a B =)
- B M i o

T T T N T
Thread diameter d [mm] 7 8 10
Hole diameter in substrate d, [mm] 5 6 8 10
Min. hole depth in substrate h, [mm] 34 38 40 42 46
Min. installation depth Do [mm] 24 28 30 32 36
Min. substrate thickness R [mm] 50 55 60 65 70
Min. spacing Siin [mm] 24 28 30 32 36
Min. edge distance [ [mm] 24 28 30 32 36

BASIC PERFORMANCE DATA ~

Performance data for single fixing without influence of edge distance and spacing

Substrate

[
)
[
-
v
c
o

C

C20/25

Solid brick
Sand-lime
solid brick
Perforated
ceramic brick

CHARACTERISTIC LOAD F_,

@5, Embedment depth 24mm [kN] 0.60 1.50 1.50 0.60 1.50 0.17

@6, Embedment depth 28mm [kN] 1.20 2.50 1.50 0.75 1.50 0.21

@7, Embedment depth 30mm [kN] 1.20 3.00 3.00 0.90 3.50 0.24

@8, Embedment depth 32mm [kN] 1.20 3.00 2.50 0.90 1.50 0.37

@10, Embedment depth 36mm [kN] 2.50 4.00 0.90 0.90 1.20 0.34
T oo omor,

@5, Embedment depth 24mm [kN] 0.33 0.60 0.60 0.24 0.60 0.08

@6, Embedment depth 28mm [kN] 0.66 1.00 0.60 0.30 0.60 0.10

@7, Embedment depth 30mm [kN] 0.66 1.20 1.20 0.36 1.40 0.12

@8, Embedment depth 32mm [kN] 0.66 1.20 1.00 0.36 0.60 0.18

@10, Embedment depth 36mm [kN] 1.38 1.60 0.36 0.36 0.48 0.17
T conveNoo om0

@5, Embedment depth 24mm [kN] 0.24 0.43 0.43 0.17 0.43 0.06

@6, Embedment depth 28mm [kN] 0.47 0.71 0.43 0.21 0.43 0.07

@7, Embedment depth 30mm [kN] 0.47 0.86 0.86 0.26 1.00 0.09

@8, Embedment depth 32mm [kN] 0.47 0.86 0.71 0.26 0.43 0.13

@10, Embedment depth 36mm [kN] 0.99 1.14 0.26 0.26 0.29 0.12
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Sand-lime
hollow brick

Plasterboard
min. 12.5 mm

I°PRAWLPLUG °© | LIGHTWEIGHT FIXINGS
4 AL UNIVERSAL
NYLON PLUG

High performance nylon plug for all types of substrates

[}gt KOT-2022/2086 wydanie 1

FEATURES AND BENEFITS ~\~

= Unique internal design provides positive grip for screws.

= Rib detail at plug head provides added grip.

= Expanding section designed to collapse in hollow materials and
provide positive grip behind surfaces.

= Unique 4 way expansion allowing application in any substrate
material and type.

= Solid head design provides strength whilst plug is installed.

= Anti-rotational lugs promote grip in wide range of substrates
including soft masonry materials.

INSTALLATION GUIDE ~

APPLICATIONS ~
= Lighting

= Wall cabinets

= Wardrobes

= Letterboxes

= TV brackets

= Bathroom fittings
= Electrical fittings

= Shelves

1. Drill a hole of required diameter.
2.Insert 4ALL plug into hole and tap home.

3. Insert screw of required diameter into plug through fixture and tighten.
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Universal
nylon plug
4ALL

Universal nylon
plug with screw

4ALL

BASE MATERIALS ~

Suitable for use in:

= Concrete

= Hollow-core Slab

= High-Density Natural
Stone

= Solid Brick

= Hollow Brick

= Vertically-perforated
clay block

= Lightweight Concrete
Block

= Hollow Lightweight
Concrete Block

= Aerated Concrete
Block

= Plasterboard




RAWLPLUG® | LIGHTWEIGHT FIXINGS RAWLPLUG?® | LIGHTWEIGHT FIXINGS
4AL UNIVERSAL 4AL UNIVERSAL
NYLON PLUG NYLON PLUG

PRODUCT INFORMATION ~~ BASIC PERFORMANCE DATA (cont.) \

ameter Length Diameter

Universal nylon plug 4ALL

Sand-lime hollow block

min. 20MPa

x
]
=
8
32
©
w
o
£
=
°
c
©
n

C20/25 - C50/60
Solid clay brick

min 20MPa

(eg Mz20/2.0)
Perforated brick
Aerated concrete 600
Plasterboard

min. 12.5 mm
Plasterboard

min. 2x12.5 mm

Concrete

25 4ALL-05 5 25 3,0-4,0 min. 25 4,0-5,0 -
o6 4ALL-06 6 30 4,0-50 min. 30 50-6,0 5 DESIGN LOAD F,,
4ALL-06050 6 50 40-50 min. 60 50-60 - @5, Embedment depth 25mm [kN] 0.06 - 0.08 0.06 0.20 0.10 0.06 -
w5 GALLTE 8 i E2R6'0 i, 40 G.058:0 - @6, Embedment depth 30mm [kN] 0.11 0.06 0.24 0.12 0.24 0.15 0.06 :
4ALL-08065 8 65 45-6,0 min. 70 6,0-80 - @6, Embedment depth 50mm kN] 0,16 0,24 036 0,20 036 0,24 - 030
i GALETS i S @J0-GIY . 50 T=Cl(0 - @8, Embedment depth 40mm IkN] 0.28 0.30 036 0.20 0.30 025 0.08 -
wilz 4ALL-12 12 60 8,0-100 min. 60 90-11,0 - @8, Embedment depth 65mm [kN] 027 0,20 024 036 036 0,20 ; 037
@i AT W e 100 mie, 7 110 - 210, Embedment depth 50mm [kN] 0.28 0.36 0.48 0.20 0.30 0.30 0.13 -
Universal nylon plug with screw 4ALL @12, Embedment depth 60mm IkN] 2.50 1.60 2.80 1.00 1.80 1.75 - 033
25 4ALL-05+3530 5 25 35 30 10 4 @14, Embedment depth 70mm [kN] 3.06 2.40 4.20 0.60 2.00 2.75 - 0.37
25 4ALL-08+5060 8 40 5 60 20 6 @5, Embedment depth 25mm [kN] 0.04 - 0.06 0.04 0.14 0.07 0.04 -
IO A L510$6060 0 20 J 50 0 v @6, Embedment depth 30mm [kN] 0.08 0.04 0.17 0.09 0.17 0.1 0.04 ;
@iz 4ALL-12/80 12 60 8 80 20 o @6, Embedment depth 50mm IkN] 01143 017 026 0,14 0,26 017 - 0,21
@iz 4ALL-12/100 2 g0 g 0 ‘0 2 @8, Embedment depth 40mm IkN] 0.20 0.21 0.26 0.14 0.21 0.18 0.05 -
(i) 4ALL-14/100 14 70 10 100 30 " @8, Embedment depth 65mm [kN] 0,1929 0,14 0,17 026 026 0,14 ; 026
2 | ARSI AEED © g0 45 Ev i 5 ©10, Embedment depth 50mm [kN] 0.20 0.26 0.34 0.14 0.21 0.21 0.09 -
Q8 4ALL-08065+5080 8 65 5 80 15 6 ©12, Embedment depth 60mm [kN] 1.79 114 2.00 0.71 1.29 1.25 - 0.24
@14, Embedment depth 70mm kN] 218 1.71 3.00 0.43 1.43 1.96 - 0.26
INSTALLATION DATA ~\
[ hmin :
4 T, “ o
. |lo
_ _ —— -UL
Co |
. 4 . . & 2l
e S B T T TR T R
Fixing diameter d [mm] 5 6 6 8 8 10 12 14
Hole diameter in substrate d, [mm] 5 6 6 8 8 10 12 14
Min. hole depth in substrate h, [mm] 35 40 60 50 75 60 70 80
Min. installation depth om [mm] 25 30 50 40 65 50 60 70
Min. substrate thickness b [mm] 65 70 80 80 100 90 100 100
Min. spacing Siin [mm] 25 30 40 40 50 50 60 70
Min. edge distance C. [mm] 25 30 40 40 50 50 60 70

BASIC PERFORMANCE DATA ~

Performance data for single fixing without influence of edge distance and spacing

2
=~
(=]
n
(U}
'
n
o
~
o
N

oncrete
Sand-lime hollow block

Solid clay brick

min 20MPa

(eg Mz20/2.0)
Sand-lime solid brick
Perforated brick
Aerated concrete 600
Plasterboard

min. 12.5 mm
Plasterboard

min. 2x12.5 mm

C
C

CHARACTERISTIC LOAD F_,

@5, Embedment depth 25mm [kN] 0.10 - 0.20 0.15 0.50 0.20 0.11 -
@6, Embedment depth 30mm [kN] 0.20 0.15 0.60 0.30 0.60 0.30 0.12 -
@6, Embedment depth 50mm [kN] 0,30 0,60 0,90 0,50 0,90 0,60 - 0,60
@8, Embedment depth 40mm [kN] 0.50 0.75 0.90 0.50 0.75 0.50 0.15 -
@8, Embedment depth 65 mm [kN] 0,50 0,50 0,60 0,90 0,90 0,50 - 0,75
@10, Embedment depth 50mm [kN] 0.50 0.90 1.20 0.50 0.75 0.60 0.26 -
@12, Embedment depth 60mm [kN] 4.50 4.00 7.00 2.50 4.50 3.50 - 0.66
@14, Embedment depth 70mm [kN] 5.50 6.00 10.50 1.50 5.00 5.50 - 0.74

292 293 All products mentioned on this page are Rawl® or Rawlplug® trademarked




IPRAWLPLUG ® | LIGHTWEIGHT FIXINGS
G S CEILING WEDGE
ANCHOR

Ceiling wire hanger for lightweight ceilings and suspended ceilings to solid building materials

I°PRAWLPLUG® | LIGHTWEIGHT FIXINGS

G CEILING WEDGE
ANCHOR

INSTALLATION DATA ~

trix ‘e o L hmins S
[ M - g B I |
( T — /} >U}:8J
N
\\\j 2iE . <
=~ Y . M @
;EJ “ hmln . < | e
- ho s
L2 b ,<z/_\4A : a4 C 4
Size 26
Fixing diameter d [mm] 5.8
ETA-11/0268 @ Hole diameter in substrate d, [mm] 6
— Min. hole depth in substrate h, [mm] 40
Min. installation depth oo [mm] 32
FEATURES AND BENEFITS ~ APPLICATIONS ~ BASE MATERIALS ~ Min. substrate thickness h [mm] 100
= During installation, when the nail is flush with the head, it signifies = Installation of lightweight ceilin- Approved for use in: o ™
the complete expansion of the anchor gs and suspended ceilings = Cracked concrete Mf"‘ spacing Son (mm] 200
= The two hit zone ensure correct installation (especially in narrow = Installation of coffered ceilings C20/25-C50/60 Min. edge distance Gt [mm] 150

drill holes) and high safety in use.
= Approved for installation in cracked and non-cracket concrete.
= Fire resistance class A1

= Installation of conduit and pipe
clamps and other MEP applica-
tions

= Non-cracked concrete
C20/25-C50/60

BASIC PERFORMANCE DATA

= Ventilation systems Performance data for single fixing without influence of edge distance and spacing
= Metal roof profiles

= Punched straps Substrate

= Reliable setting thanks to the simple visual check

= Impact expansion by hammer, no setting tool is needed

Cracked concrete Non-cracked concrete

CHARACTERISTIC LOAD Frx
@06, Effective embedment depth 32 mm [kN] 3.00 3.00
DESIGN LOAD F,,

INSTALLATION GUIDE ~~

@06, Effective embedment depth 32 mm [kN] 2.00 2.00
@06, Effective embedment depth 32 mm [kN] 1.43 1.43
1. Drill a hole of required diameter and depth
2.Insert anchor through fixture into hole until fixing depth is reached.
3. Hammer-in the nail until flush with head.
4. Do not hit the expansion wedge at the stage.
PRODUCT INFORMATION ~~
Anchor Fixture
Diameter Max. thickness Hole diameter
Product Code
o R-GS-06040 5.8 36 4.5 7
R-GS-06065 5.8 65 35 7
294 295 All products mentioned on this page are Rawl® or Rawlplug® trademarked




IPRAWLPLUG ® | LIGHTWEIGHT FIXINGS
NYLON HAMMER-IN
R' FX' FIXINGS

The nylon hammer fixing with cylinder head for fast, simple, cost-effective installations

Nylon hammer-in fixing
with cylinder head

FX-N-C

Nylon hammer-in fixing
with mushroom head

FX-N-K

I°PRAWLPLUG °© | LIGHTWEIGHT FIXINGS
NYLON HAMMER-IN
R' FX' FIXINGS

INSTALLATION GUIDE ~

.__I\‘\;-.___r__

1. Insert FX plug into hole through fixture.
2.Hammer the nail into the plastic sleeve until fixing is secure and flush with the fixture.

PRODUCT INFORMATION ~~

FX-N-C MR EVUNDER HEaD ©

L omat [ extwe [ piameter
Diameter Length Length Holediameter
Product Code —

Nylon hammer-in fixing
with countersunk head

R-FX-N-06K040 59 7 12.5
R-FX-N-06K045 59 45 3.8 49 16 7 12.5
@6 R-FX-N-06K060 59 60 3.8 64 31 7 12.5
R-FX-N-06K080 59 80 3.8 84 51 7 12.5

FX-N-L

FX_N_ NYLON HAMMER-IN FIXING
WITH MUSHROOM HEAD

Length Length |Max. thickness| Hole diameter uww

e I

@ ETA-12/0457 c E

FEATURES AND BENEFITS ~\

= Rapid hammer-set installation reduces the time required and
allows for cost-effective, high-volume installation.

= Cylinder head prevents plug slipping into over-sized holes and
allows fix thin elements

= Combination of PH recess and the helical thread makes removal of

APPLICATIONS ~~

= Timber or metal battens
= Drywall structures

= Skirting / Dado railing

= Cable clamps

= Pipe clamps

BASE MATERIALS ~
Approved for use in:

= Concrete

= Solid Brick

= Solid Sand-lime Brick

= Hollow Sand-lime Brick

the nail possible, facilitating disassembly when necessary. = Lightweight Concrete
= The extensive range of product lengths, diameters and head types Block
ensures availability of the correct fixing for every scenario. = Hollow Lightweight
= Designed for push-through installation. Concrete Block
= Aerated Concrete Block

INSTALLATION GUIDE ~~

1. Drill a hole of required diameter.
2.Blow out dust at least 4 times with a hand pump.

?EE&' oot s W=t

296

- ° m—n—m\*‘r‘rﬁ“ﬂv\ = @
@5 R-FX-N-05C035 49 35 33 38 10 6 9 i[ HE
RFX-N-05C050 49 50 33 54 25 6 9 W \\l/
R-FX-N-06C035 5.9 35 38 39 6 7 1 \ L |
R-FX-N-06C040 5.9 40 38 44 11 7 11 ‘ ‘
@6 R-FX-N-06C045 5.9 45 38 49 16 7 1
R-FX-N-06C060 5.9 60 38 64 31 7 1
R-FX-N-06C080 5.9 80 38 84 51 7 1
R-FX-N-08C045 7.9 45 4.8 51 5 9 13.2
R-FX-N-08C060 7.9 60 48 66 20 9 132
R-FX-N-08C080 7.9 80 48 86 40 9 132
@8 R-FX-N-08C100 7.9 100 48 106 60 9 132
R-FX-N-08C120 7.9 120 48 126 80 9 132
R-FX-N-08C140 7.9 140 48 146 100 9 132
R-FX-N-08C160 7.9 160 48 166 120 9 132

FX_N_ NYLON HAMMER-IN FIXING
WITH MUSHROOM HEAD

Product Code
‘ d1
R-FX-N-05L025 4.9 25 33 28 1 6 8.5
R-FX-N-05L030 4.9 30 33 33 5 6 8.5
@5  R-FX-N-05L035 4.9 35 33 38 10 6 8.5
R-FX-N-05L040 4.9 40 B 43 15 6 8.5
R-FX-N-05L050 4.9 50 33 54 25 6 8.5
R-FX-N-06L035 5.9 35 3.8 39 6 7 10
R-FX-N-06L040 59 40 3.8 44 1 7 10
R-FX-N-06L045 59 45 3.8 49 16 7 10
@6  R-FX-N-06L050 5.9 50 3.8 54 21 7 10
R-FX-N-06L055 5.9 55 3.8 59 26 7 10
R-FX-N-06L060 59 60 3.8 64 31 7 10
R-FX-N-06L080 5.9 80 3.8 84 51 7 10
R-FX-N-08L045 7.9 45 4.8 51 5 9 11.5
R-FX-N-08L060 7.9 60 4.8 66 20 9 11.5
R-FX-N-08L080 7.9 80 4.8 86 40 9 11.5
@8  R-FX-N-08L100 7.9 100 4.8 106 60 9 11.5
R-FX-N-08L120 7.9 120 4.8 126 80 9 11.5
R-FX-N-08L140 7.9 140 4.8 146 100 9 11.5
R-FX-N-08L160 7.9 160 4.8 166 120 9 11.5

297 All products mentioned on this page are Rawl® or Rawlplug® trademarked
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NYLON HAMMER-IN
R' FX' FIXINGS

INSTALLATION DATA (cont.) v
FX-N-K FX-N-C FX-N-L

A0 0 B

Fixing diameter d [mm]

Hole diameter in substrate d, [mm] 5 6 8

Min. hole depth in substrate h, [mm] 30 35 45
Min. installation depth o [mm] 25 29 40
Min. substrate thickness Ao [mm] 100 100 100
Min. spacing Sin [mm] 100 100 100
Min. edge distance [ [mm] 100 100 100

BASIC PERFORMANCE DATA

Performance data for single fixing without influence of edge distance and spacing

Lightweight concrete
Lightweight concrete

Concrete C20/25 -
hollow block

€50/60
Autoclaved aerated

Concrete C12/15
Sand-lime hollow
concrete

Sand-lime solid

brick

POLYAMIDE PLUG

CHARACTERISTIC LOAD F_,

@5, Embedment depth 25mm [kN] 0.20 0.30 0.20 0.20 0.30 0.20 0.20 -
@6, Embedment depth 29mm [kN] 0.20 0.30 0.20 0.40 0.30 0.30 0.30 0.10
@8, Embedment depth 40mm [kN] 0.30 0.50 0.50 0.40 - 0.30 0.50 0.10
DESIGN LOAD F,,
@5, Embedment depth 25mm [kN] 0.15 0.15 0.10 0.10 0.15 0.10 0.10 -
@6, Embedment depth 29mm [kN] 0.15 0.15 0.10 0.20 0.15 0.15 0.15 0.05
@8, Embedment depth 40mm [kN] 0.25 0.25 0.25 0.20 - 0.15 0.25 0.05
RECOMMENDED LOAD F,
@5, Embedment depth 25mm [kN] 0.11 0.11 0.07 0.07 0.1 0.07 0.07 -
@6, Embedment depth 29mm [kN] 0.11 0.11 0.07 0.14 0.11 0.11 0.11 0.04
@8, Embedment depth 40mm [kN] 0.18 0.18 0.18 0.14 - 0.11 0.18 0.04
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WIND LOADING & DESIGN CALCULATIONS ~~
CALCULATION OF WIND LOADS

When designing structures and elements of facades and roofs, Examples of national wind distribution maps are shown
all Forces must be taken into account. in Figures 1to 8

When designing the mechanical fastening of fagade elements, * _

the decisive factor for the fastener is the effect of wind on the Lervick
facade surface. The loads due to the weight of the elements 10 Scapa?

should be calculated independently.

In the case of flat roofs wind and snow loading are particularly
important, although snow loading does not have a direct effect
on mechanical fixings. A critical factor for mechanically fastened
systems on flat roofs is therefore the wind load.

For correct design and selection of fixing systems it is necessary
to calculate all positive and negative pressures acting on areas
of the roof due to wind. For this purpose the guidance in EN
1991-1-4 (Eurocode 1: Actions on structures - Part 1-4: General
actions - Wind actions).

EN 1991-1-4 gives guidance on the determination of natural
wind actions for the structural design of building and civil engi-
neering works for each of the loaded areas under consideration.
This includes the whole structure or parts of the structure or p
elements attached to the structure, e. g. components, cladding oL
units and their fixings, safety and noise barriers. xi/ )

Certain aspects necessary to determine wind actions on a struc-
ture are dependent on the location and on the availability and
quality of meteorological data, the type of terrain, etc. These
need to be provided in the National Annex which should be an
integral part of this standard.

&

Fig. 1 - Wind map for United Kingdom

Basics to fFacade
& roofing fixings

Waterford

Fig. 2 - Wind map for Ireland Fig. 3 - Wind map for Poland
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WIND LOADING & DESIGN CALCULATIONS ~ WIND LOADING & DESIGN CALCULATIONS ~

The base wind speed should be modified to take account The mean wind velocity should be determined from the basic
of the wind direction and season. wind velocity vb and the height variation of the wind determi-
ned from the terrain roughness and orography.
Fundamental basic wind velocity is the 10 minute mean wind
velocity with an annual risk of being exceeded of 0.02, irrespecti-
ve of wind direction, at a height of 10m above flat open country
terrain and accounting for altitude effects. This value may be
found in the relevant National Annex to the Eurocode.

v, (2) = c(2) x ¢,(2) x v, [m/s]

v_(2) mean wind velocity at height z [m] above the terrain
c(2) roughness factor
Vb = Cir X Cogpgon X Vo [M/5] ¢,(2) orography factor
Terrain categories and terrain parameters are given in Table 1 below
where:
vV, basic wind velocity, defined as a function of wind

Fig. 5 - Wind map for the Czech Republic direction and time of year at 10m above the ground
of terrain category Il [m/s]

Vio fundamental value of the basic wind velocity [m/s]
provides the national annex to the standard

Cyr the directional factor, may be given in the National
Annex

Coeason the season factor, may be given in the National Annex.

For permanent structures the standard recommends
that both factors cand c equal 1.0.

'season

Table 1. Terrain categories and terrain parameters (according to EN 1991-1-4, Table 4.1)

Blagoevgrad
°

. 0 min
Fig. 4 - Wind map for Sweden Terrain category [ [
m m
Fig. 6 - Wind map for Bulgaria 0 Sea or coastal area exposed to the open sea 0.003 1
| Lakes or flat and horizontal area with negligible vegetation and without obstacles 0.01 1
Area with low vegetation such as grass and isolated obstacles (trees, buildings) with separations
I . 0.05 2
of at least 20 obstacle heights
" Area with regular cover of vegetation or buildings or with isolated obstacles with separations 03 5
of maximum 20 obstacle heights (such as villages, suburban terrain, permanent forest) :
IV Areain which at least 15% of the surface is covered with buildings and their average height exceeds 15 m 1.0 10
o
Note: Terrain categories are illustrated in Annex A of EN 1991-1-4, Section A.1
R The roughness factor accounts for the variability of the mean
° wind velocity at the site of the structure due to the height above
. ground level and the roughness of the terrain upwind.
AN
c(@)=k xIln(gz) for z  <z=<z _ Z,, 007
£, k,=0.19 x m)
Stuttgart
Zo 0.05m (terrain category Il - see Table 2 for other values)
c(@)=clz,) for z=z_ '
z, the roughness length (see Table 2)
z . the minimum height defined in Table 2

Fig. 7 - Wind map for Germany Fig. 8 - Wind map for Denmark taken as 200m

k the terrain factor, calculated as follows:
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WIND LOADING & DESIGN CALCULATIONS ~

In accordance with the recommendations of the Eurocode

and the relevant National Annexes, the terrain category should
be assessed based on the roughness and distance with uniform

roughness in a 30° angular sector around the wind direction.

If there is a choice between two or more categories, then select

h

the area with the lowest roughness length.

The standard orography factor ¢, should be taken as 1.
However, in cases where the wind velocities are increased

by more than 5% due to orography, then the factor can be
determined by following the procedure in Annex A, Section 3
of the Eurocode and in the relevant National Annex.

EN 1991-1-4 also provides guidance for calculation of the influ-

ence of neighbouring structures. If the structure is more than
twice the average height have of the neighbouring buildings,
then the design of those nearby structures may be based on

the peak velocity pressure at height z_ (z, = z,) above ground:

z =%r for xsr

2= [r—(1 - Z:hlow) x(x—r)] for r<x<2r

where:
r=h if hygs2d

high large

r=2d if h_ >2d

large high large

h ,rnxd d

low’

- are defined in Figure 9

small’ “large

In cases where h, >0.5h high increased wind velocities can
be disregarded (i.e.z =h

low) :

In special cases, wind tunnel testing may be requred.

Turbulence intensity [ (z) can be determined at height z using
the following formula:

high

Figure 9. Influence of a high rise building on two neighbouring
structures (based on EN 1991-1-4, Figure A.4)

Peak velocity pressure can be determined using:

1(2) =—4== k, for z <z<z
v v,.(2) " ¢ (2) xIn(z/z,) min max

q,(2) =c(2) x q,

L@=L(z,) for z=z__

k —the turbulence factor - recommended value is 1.0,
C, - the orography factor, described previously

z, - the roughness length, given in Table 1

using the exposure factor ce(z) given in Table 2.

IPRAWLPLUG® | BASICS TO FACADE & ROOFING FIXINGS

WIND LOADING & DESIGN CALCULATIONS ~

Table 2. Roughness and exposure factors for each terrain category, with correspondingz_ andz__
RS ca o - -
° ol o[ 1
o 1
C el fal” z
SR N s
v o6 [120}0'24 1 [%Tm 10 500

Note: for a heightz>z

max’

During determination of gp calculations between different
terrain roughness categories should be taken into account

—if a structure with height h is situated closer than 30h from

the beginning of a lower terrain category (than the one which
directly surrounds the structure), then it should be assumed that
structure sits within the lower terrain category.

The reference mean (basic) velocity pressure is calculated
as follows:

qb=1/2><,;;><vb2

p air density, dependent on altitude, temperature
and barometric pressure

Values for p may be taken from the relevant National Annex
the recommended value is 1.25 kg/m?>.

Determination of the wind loads and structural design should
factor in both external and internal wind pressures.

The external pressure coefficients cpe for buildings and parts
of buildings depend on the size of the loaded area A, which

is the area of the structure, that produces the wind action

in the section to be calculated. The external pressure coef-
ficients are given for loaded areas A of 1 m? and 10m?in the
tables for the appropriate building configurations as Col,
for local coefficients, and C,..10, for overall coefficients,
respectively.

Values for C_,1 are intended for the design of small elements
and fixings with an area per element of 1 m? or less such as
cladding elements and roofing elements. Values for C_,10
may be used for the design of the overall load bearing
structure of buildings.

c.(z) and ¢ (z) should be taken as for z_

ax

The pressure acting on the external surfaces
we can be calculated as follows:

We = qp(ze) X cpe

q,(z,) - the peak velocity pressure
z, - the reference height for the external pressure (see Figure 5)

¢, — external pressure coefficient

The wind force fw acting on the structure may be determined

by vectorial summation of the forces Foer Fui and F, calculated
from the external and internal pressures, as well as the frictional
forces resulting from the friction of the wind parallel to the

external surfaces.

For external forces:

Foo=cox2 N xA
e s—d e ref

Wi surfaces

c.c, - structural factor
w, - external pressure

A . -reference area of the individual surface

The structural factor cscd is fully defined in Section

6 of EN 1991-1-4, but the following basic guidelines apply:

a) For buildings with a height less than 15m the value of c_,
may be taken as 1.

b) For roof elements having a natural frequency greater than
5Hz, the value of cscd may be taken as 1.

Note: One example of b) would be glazing spans shorter than 3m

Finally, by comparing the wind force F  (derived from
external pressure) fFor each part of the roof with the load
bearing capacities of insulation fixings (stated in this product
catalogue), it is possible to assess the suitability of each
fixing for the specific roofing application.
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WIND LOADING & DESIGN CALCULATIONS ~ WIND LOADING & DESIGN CALCULATIONS ~
FACADES (VERTICAL WALLS)
The reference heights, ze, for windward walls of rectangular » A building, whose height h is greater than 2b maybe Plan e=b or 2h whichever is smaller
plan buildings (zone D, see Figure 10.1) depend on the aspect considered to be in multiple parts, comprising: a lower part d b: crosswind dimention
ratio h/b and are always the upper heights of the different extending upwards from the ground by a height equal to |< }|
parts of the walls. They are given in Figure 10 for the b; an upper part extending downwards from the top by
following three cases: a height equal to b and a middle region, between the upper A Elevation fore<d
» A building, whose height h is less than b should be considered and lower parts, which may be divided into horizontal strips
to be one part. with a height hstrip as shown in Figure 10. 2
» A building, whose height h is greater than b, but less than
2b, may be considered to be two parts, comprising: a lower wind A B @ h
part extending upwards from the ground by a height equal >
to b and an upper part consisting of the remainder.
\ 7
. e » d-e
building face  reference height shape of profile L} D E b :/5 4/5e >< >
of velocity pressure / T >
hs<b A
q,(2)=q,(z) >
> h
> wind A B C
- A A Y —>
: Elevation : v
_______________________ 7
b<h<2b
q,(z)=q,(h) - ) )
> Elevation fore 2 d Elevation for e 2 5d
qp(z)=qu(b) > wind A B h wind A h
- 7
> < d > P d >
efS 4/5e
»
L
b>2b
b A
= W ——— - =
" : q,(z)=q,(h) >
EEE . " .
> wind wind A
b . . . »> —» | A B —>
: | v
qp(z):qp(zstrip) / / /

o haE T 2

Figure 10.1 - Key for vertical walls

—— T Ze=b qp(z)=qp(b) > Table. 3 Recommended values of external pressure coefficients for vertical valls of rectangural plan buildings

{ B W | >

i ] : = Zone A B C D E

HEER >

—‘. : LH:-E T Z > hld cpe,10 c|:e.1 cpe.10 cpe.1 cpe.10 cpe.1 cpe,10 c|:e.1 cpe,10 cpe1
5 -1,2 -1,4 -0,8 -1,1 -0,5 - +0,8 +1,0 -0,7 -
Figure 10 - Reference height, Ze, depending on hand b, and corresponding velocity pressure profile
1 -1,2 -1,4 -0,8 -1,1 -0,5 - +0,8 +1,0 -0,5 -
<0,25 -1,2 -1,4 -0,8 -1,1 -0,5 - +0,7 +1,0 -0,3 -




ROOF MODULE - DESIGN SOFTWARE ~
@Easyrix

FACADE ETICS MODULE

Design fixings taking into account wind load, for concrete,
masonry, steel and timber substrates.

The module uses a simplified model of entering building shapes.

Makes it possible to exclude the surface area of window openings
as well as selected walls in their entirety from the calculations.

The FACADE ETICS Module is the calculator which allows
for select of proper mechanical facade fixings for masonry
and concrete walls with the ETICS systems described

in EAD 040083-00-0404 (External thermal insulation
composite systems (ETICS) with renderings).

The calculation schema is based on the EN 1991-1-4
(Eurocode 1: Actions on structures - Part 1-4:

General actions - Wind actions) and EAD 330196-00-0604
(Plastic anchors for fixing of ETICS with rendering).

A very significant option is the one that allows the user
to define wind zones and land categories on the basis
to maps of many European countries which are enclosed.

@Easyrix

FACADE ETICS

Module

308

EEasyFix

IPRAWLPLUG® | BASICS TO FACADE & ROOFING FIXINGS

FACADE FIXINGS - DESIGN SOFTWARE ~~
@Easyrix

WIND CALCULATIONS - MODULES FACADE ETICS - MANUAL

General information

Select a category and module

Prageer | Opeor | Koy | Datm

Designation of icons and symbols :

Create a new project
Open project

Save | Save as project

Undo | Redo changes

Generate printout to pdf file
Program information
Selecting the program language

User Manual

At

B el o ¥

YT T e—

@ infarmation

According 1o EN 1991-1-4, poin 4

clim he vassesion of the wisd d

™

-
[ ——

@EasyFix

fioen the thacis s

e ol the
The peak velocity pressure is determined

i
ai@) =p-7 1,0 7 Vi)

The Natsonal Acis ity provids National ehenati firmstion Srom hich the saeas wind velosity Vg, the peak
elority preasule g 4ed sdditional vahies may be ditecely obewined for st veevain cmegories comvidered

The meam wind velocity Vg thould be detenmmed froen the basac wind velocity Vi, whock depends on the nend

Introduction aa P e EasyFix
Basic window of the facade w© ; 5
module fie b About ~
. . I . NOle dd# 3 &=
The basic window is divided into ~
General | Modulel L)
three areas: o o =
- Forces cccusing s the 2o
1. Input area Coumtty (P Height ek Zoned  ZomeC
2. Model view Vind zone. g Zone 1 18-30m 202 138 230
e 11gm am At o
3. Results e g 0-12m 16 1078 267
Ground hesght above sea level 0m
Base wind speed 2.2 mls
Basic velocity pressure. 303Pa -
1. Input area me S Boet
= General Change El Moduled 11824 pes.
= Module ¥ Nearby buldings v
= Location - data concerning the location Height of the bigh building 0m
of an object in the field Lengik of the high building om
= Building - drawing of building shape Distance froen the high buikding i
= Insulation - type, arrangement = .
and system of insulation mm:m = 2. Model view 3. Results
Indtallstion safety factor 12 = 3D view with rotation = Fasteners
and zoom in/out = Results
General tab - Location N T T T EEasyFix
Input area = = Eerrees
Location Caunry Unld Ko o
Wind zone onhe
- enter data on the location of the u:cw: . Z .
bUIldmg Ground height above sea level
Clicking on the Change icon opens P S

a window allowing you to select
a different location - country

Bsic velocity pressure

Change

Basis for caleulation | £ 199114

* Nearby buildings
Haight af the high building
Length of the high buikding
Distance from the high buikding

Neighbouring buildings

- a field enabling the influence of
neighbouring buildings to be taken into
account in the calculation

Additional options

Location relative to north
Change of safety factor

v Additional options

Horth erigntation

rstalation safety ectar
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FACADE FIXINGS - DESIGN SOFTWARE BASICS OF ANCHORING - DESIGN SOFTWARE
@EasyFix @EasyFix

WIND CALCULATIONS - MODULES FACADE ETICS - MANUAL WIND CALCULATIONS - MODULES FACADE ETICS - MANUAL
Module-Building - Isolation tab __;- S R mEasyFix Model view — Eagy,Fi;‘
Input area s =t t e ==

Busking | Insuaticn

Basic parameters ey s =
- allows you to give an individual name e et el o
to the module and the notes visible on v stion, et

the printout

Trpe & - Cancrete
Trpe & - Lase

3D view

Substrate R — — . o o
- Sobtateguo e C- otewins =] - by clicking on the coordinate system
- define Type and type of wall substrate Subirte ety pefote cly brcks MG 1500Pn 5 buttons the view can be switched to a 2D

plane

Shape of building -

Heigat of buidng B

Shape of building

Clicking the button opens an auxiliary * s paameters
window that allows you to draw the i) m
shape of the roof projection [

Building height

Tab Connectors

— — PR T T T —— Rawlplug = BEasyFix
Module 0 tab e Results area « rong
Roof Shape -4;_" :-N A £ I e | CHECEE T S B RS S Bl BNU SR T R S A R ; ﬁ:ngsﬁnu . ::, | ) —
. ran = e
— ‘ Fastener filter e e o o) e ——
. lastic fixing q rial Any -
Canvas v Cana " - allows for fastener selection according 1 . 2 Z=T . =
; to defined filters (brand, material Hebrmelal g e G
- Ability to select the direction ik r = ' ' T o
of the coordinate system — ‘ = i assembly method) el P e
Drawing is possible by clicking on a grid Ehat e (D m, 0 mrm) : v Singleinadaton
point or entering coordinates in the help ] - Isolation g e nmes -
window. = A " — —o ™ [emrous
‘ + - selection of gonnector within P T
The coordinates are entered: — the declared filters
1. the length and angle of the segment
separated by < Apply | Cancel ; TFIX-8P
2. the coordinates of the point = 2 MEA
L] MBA-55
TFIX-85
Module 0 tab i -
1= CL I B | T i i SR T O™ R BT Lo S S B TRy et e e e B R R B
Roof shape Er N Tab Connectors
——— 7 T Y g
= 4 Results area b ST e e
v laers -A I . T v dw Foing type RTF-M  ~
Layers field ome e 5 7 Fastener filter e Rig | pmess
2’| E — b " i
~allows you to enable or disable the view Harth orensation @) 3 L s - allows for fastener selection according to defined — b st T
of drawing layers Viall zones - S Wobewd filters (brand, material, assembly method) . D
‘ R L T - o St ¥ hverage quantity of fixings in the zone [pes/m’]
1 e g Gt o e s i ZoneA ZoneB ZoneC
Segments editing: % Segnens g ‘ : Nt = oy e &
ot o ; X Com— 2 e = iy
+ Move point + Remove point | [l : x L = Average number of fasteners per m o N v
= Insert point = Remove segment 1 Ll - number of fasteners calculated according to EN
— - — (minimum quantity included)
Shape editing: 4 R ‘ :
= Move = Reflection 4N..4 I : Sl el
— Height ZoneA ZoneB
= Rotation = Removal ST - Number of connectors 18- 30m ez 21
el - total number of connectors for the whole building 12-18m 1 m
B Holes ratio g3 0-12m 3224 2419
* Move paint | Edit selacted vall
Select point =
Module - Building - Isolation tab g BEasyFix Generating Brint option B === MEasyFix
Input area - The printout P - s =l
. S| o] LA Erfwabdles the geperitlor:j ; —
Insulation layout i o ta ocument in the p o ™
- allows to choose an insulation layout Hebofitiin extension T
between uniform and mixed SRR = . > 2
Insulation Bt
Insutation type EPS [EN 13163) >
- allows you to select the type of kb i e = A, m——
insulation and ETICS system, select the insdation im0 -
pressure plate e etaming lae [ i i
Pull-trought T ——
force through the insulation - selecting this o
option allows you to enter the pulling force KAESEL TURSC-MAX PROTEET
along with the assembly coefficient ‘
Thickness pem—— =y
fields - enter the thickness of the insulation :"""’"’: ]
layers (old + new) and the thickness of the i o

adhesive
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WIND LOADING & DESIGN CALCULATIONS ~ WIND LOADING & DESIGN CALCULATIONS ~

FLAT ROOF INSULATION

In the vcase of multi-skin walls and roofs with an impermea- The roof structure should be divided in to zones as shown Table 4. External pressure coefficients for flat roofs (according to Table 7.2 of EN 1991-1-4)

ble outer skin and an impermeable, more rigid inner skin, the in Figure 11, while the pressure coefficient cpe can be taken

wind force on the outer skin may be calculated from Comet = Coe from Table 4. The reference height ze for roofs with curved Zone

(according to Section 7.2.10 of EN 1991-1-4). or mansard eaves should be taken as equal to h. The refer- Roof type F G H |

ence height for roofs with parapets is defined in Figure 11.

Cpe,10 Cpe,1 cpe,10 Cpe,1 cpe,10 Cpe,1 Cpe,10 Cpe,1

h wind

o +0,2
\ / Sharp eaves -1,8 -2,5 -1,2 -2,0 -0,7 -1,2
/4 /4 -0,2

h |z PRELEN s

+0,2
o )Y h,/h =0,025 -1,6 -2,2 -1,1 -1,8 -0,7 -1,2
= F G F -0,2
/] o
Parapets 2 With +0.2
N hp/h =0,05 -1,4 -2,0 -0,9 -1,6 -0,7 -1,2
H parapets 02
Edge of eave \ 4 a +0,2
\ h/h=0,10 -1,2 -1,8 -0,8 -1,4 -0,7 -1,2
-0,2
A r (04 |
+0,2
Ze=h t/h=0,05 ~1,0 15 12 -1,8 -0,4
-0,2
_V
\4 | +0,2
| 4 4 A | b =! i”ar\)’:sd /h=0,10 0,7 -1,2 -0,8 -1,4 -0,3
Curved and mansard eaves -0,2
. - . . . +0,2
Figure 11. Flat roof definitions according to EN 1991-1-4 e = b or 2h (whichever is smaller) /h=0,20 0,5 -0,8 0,5 -0,8 03
b: crosswind dimension -02
+0,2
a=30° -1,0 -1,5 -1,0 -1,5 -0,3
-0,2
All parts of the structure subject to the influence of wind must
be considered, unless there is no influence from a specific wind +0,2
. . Mansard _
direction. a=45° -1.2 -1.8 -1.3 -1.9 -0,4
eaves 02
As aresult, a number of wind load zones (generally three or four +02
distinct zones, depending on the size and form of the building) a=60° 13 -1,9 13 -1,9 -0,5
can be defined: -0,2
» exposed zone (F)
» external edge zone (G) NOTE 1 For roofs with parapets or curved eaves, linear interpolation may be used for intermediate values of h /h and r/h
» internal edge zone (H) NOTE 2 Forroofswith mansard eaves linear interpolation may also be used between a = 30°,45° and 60°. For a > 60° linear interpolation
» inner zone (I) between the values for a = 60° and the values for flat roofs with sharp eaves may be used.
NOTE 3 In Zone |, where positive and negative values are given, both values shall be considered.
These are illustrated in Figure 11. NOTE 4 For the mansard eave itself, the external pressure coefficients are given in EN 1991-1-4, Table 7.4a , External pressure coeffi-
F G H | cients for duopitch roofs: wind direction 0°”, Zone F and G, depending on the pitch angle of the mansard eave.
NOTE 5 For the curved eave itself, the external pressure coefficients are given by linear interpolation along the curve, between
*0 m A 20m A values on the wall and on the roof.

26 m 80m 80m 20m

I | S w

S |8 — L ] g
3 3 - -
1 E -

+ ] 3 b= +

v wv

) R IS

1 B S 3

50m 70m 50m

Figure 12. Example of flat roof zone designation
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FLAT ROOF INSULATION MODULE - DESIGN SOFTWARE ~~
@EasyFix

WIND CALCULATIONS - MODULES ROOF - MANUAL '°
500 BEasyFix

General information

Select a category and module

Designation of icons and symbols :

Create a new project
Open project

- H&E Save | Save as project . = il
Undo | Redo changes =

FLAT ROOF ik Generate printout to pdf file
INSULATION MOdUle : ﬁ' Program information

& 0 O Pes egmhuondtgion -

FLAT ROOF INSULATION MODULE - DESIGN SOFTWARE Selecting the program language 3
@Easyrix T
y @ User Manual

FLAT ROOF INSULATION MODULE

The FLAT ROOF INSULATION Module allows designers to e —
select the most appropriate flat roof fixings according to EAD _-sa PR T —

030351-00-0402 (Systems of Mechanically Fastened Flexible 0% e
Roof Waterproofing Sheets) and EN 1991-1-4 (Eurocode 1: :

Actions on structures - Part 1-4: General actions - Wind actions). s
Due to possibility of flat roof surface shaping, type of substrate Introduction tecson e . =
B - AP A - s T r e
choosing, fixings length optimization, the design is very precise. Basic window of the Facade L ; - =
A ignificant option is th that allows th module gt -
very significant option is the one that allows the user . s .
y' 9 . P . : The basic window is divided into e e
to define wind zones and land categories on the basis to maps iy prde
of many European countries which are enclosed three areas: SR St M
y p . 1. Input area Change ES ey o e
2. Model view v Neatybaltngs ) T
3. Results B 5 A ———
Eil—.’asyﬂ'x Kirkiage bt ol e by Bl [ 0m =
Sonhs b =
Distance from the high building 0m
1. Input area s 2. Model view 3. Results T
O o
= General el oy Fich 12 = 3D view with rotation = Fasteners
= Module 0 and zoom in/out = Results

= Accessories

&%

General tab - Location T — EEasyFix

Basic window of the Roof module

Other information: applies to all
elements of the scheme

I infommation

@ | Atcoriing 0 EN 199114, mern A1

IUTEI008S 5 The LRI EUGANETS o1 43K bTEN SgTY

Help icon "i"

Clicking on the icon opens a help window
with theory on a particular program
function
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FLAT ROOF INSULATION MODULE - DESIGN SOFTWARE ~~

asyrix

WIND CALCULATIONS - MODULES ROOF - MANUAL

Ba 8 L S BEasyFix

General tab = e E—
Input area [ = F —

Vi

. s cxsies gy

Location i g o s el om
- enter data on the location of the building ::";.:m e -

A
Clicking on the Change icon
- opens a window allowing you to select
a different location - country » ety &)

it el i o

Berage height of nemy buiings
A field to allow the introduction of low the Lot Ngh iy
introduction of neighbouring buildings affecting Oatarcs om e g buking | 10
the wind forces affecting the object

of e
Options to change the position of an object sl s oo Aty o
in relation to the north and to change the
installation factor
Module 0 tab
Data input area
he Module tab contains two sub tabs: T BEasyFix
1. Module Parameters - shape and construction ==
parameters of the object -
2. System of connectors - waterproofing parameters
. e = i |
Basic parameters e — —
Sharp eaves
allows to give own name to the module g With pacipets
and comment visible on the printout e
. . Mansard eaves

Roof termination * Hestomamas

ool height bove groued eve 1om
allows for defining the roof edge Rootipe FroT—
termination from a drop down list i

0| Shape of roof -

Clicking on the Roof shape button opens an

auxiliary window which allows you to draw
the shape of the roof projection

Module 0 tab
Roof shape

Canvas

i

- ability to select the direction

of the coordinate system

Pull-trought

* Append point

Start paint {0 mm. 0 mem)

Drawing is possible by clicking on a grid
point or entering coordinates in the help
window.

The coordinates are entered:

1. the length and angle of the segment
separated by <

2. the coordinates of the point

Outline s not closed

Apply  Cancel
=

Module 0 tab

Roof shape Frie v
Ben & a
- SR E HI M e B B (i I Bt F 5 St M e g et Ht M gl S Tl G Gk B Bt A S B |
W Wi
. TR
Drawing - B
Closing the roof area results in the T R
calculation of wind zones and their £ a4 i
visualisation on the drawing ‘1 - o
Segments editing 4 L -
The window for editing the entire shape F-alY sl ‘ A
allows you to: ) ‘ B :m'_, 2 Boundary segment
= Move = Reflestlon . 4 e it - edge exclusion from wind
= Rotate = Deleting & I ’—e — calculation
H |_..| Perimeter fixing - adding
The window for editing the edge of the ; 2o e fixings along edited edge
roof shape allows you to: >
= Moving a point = Delete point P

= Adding a point

= Delete entire side

The editing window allows:
= Editing of each roof edge
= Insertion of wind zone widths
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FLAT ROOF INSULATION MODULE - DESIGN SOFTWARE ~~

@EasyFix

WIND CALCULATIONS - MODULES FACADE - MANUAL

Module 0 tab
Data input area

The Module tab contains two sub tabs:

1. Module Parameters - shape and construction
parameters of the object

2. System of connectors - waterproofing parameters

* el pressure

Internal pressure
- allows consideration according to EN1991-1-4

Intemad prrssurn factarc,

Acarding 10| 1 199714 0 729 wihvoid o doiren face =

oM

O B -

Substrate T

Substrate type

- allows you to choose from a range of substrates:
= Sheet metal

Subeteste.

StesiDek = | ™=

Steel Dok 2050 e+

= Concrete
= Wood

Steel Dece
Steel Deck

Steel Decke 21

5 mm

* Take steel deck spiacing into acrount ¥
Substrate spacing
Substrate uppes wase W

Use cne fastener in the tide

@EasyFix

Module 0 tab
Data input area

The Module tab contains two sub tabs:

1. Module Parameters - shape and construction
parameters of the object

2. System of connectors - waterproofing parameters

* Waterproof mambrane

Waterproofing

- allows you to choose the manufacturer of the
membrane, and take into account the load capacity

Wisterpeoa membrans procixar

Waterpeost membrane:

» Besstance of the waterpecof membra

Protan SE 15

specified by the manufacturer

 Themak inslation
Ease iesulation height

Thermal insulation

- allows you to enter the designed base thickness
of insulation and the thickness of existing layers

Asditional { o insuiation thickness

Derityfpes )

™ Additional foing of thermal insulation

of old hydro and thermal insulation on the roof

==

BEasyFix

Module 0 tab
Data input area

The Module tab contains two sub tabs:

1. Module Parameters - shape and construction
parameters of the object

2. System of connectors - waterproofing
parameters

Layout of fasteners
Waterproofing layout

N LT T ——

Moouse pesmarer | Fure et
¥ atepeost mentins st
* Comes cume

Wenmpraot memirane vt
Wataprest memaeare seatap th
Mo spacng bevween faings
bl i it g,
* Outer e s

Watmprast memrane with
Watagraat memrane averap i
Masimim g besieen fings
bt b i e samtas
* lonar e sane.

Watmproot memeane wit
et memirane sveiap et
i g Bebestrs St
bt Sings e the comvag.

Pe——"

- allows the width and overlap of the waterproofing
to be defined along with the maximum fastener
spacing in each wind zone separately.

In addition, it is possible to allow fixing on the slope
beyond the overlap.

Wasmgrect rmemarane wdth
Wt o mtrane et it
Mo spadog beboven B

At b cusis e e

Fans esccge

BEasyFix

Model view

3D view

ERTTE T Trr——

- by clicking on the coordinate system buttons
the view can be switched to a 2D plane

EEasyFix
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FLAT ROOF INSULATION MODULE - DESIGN SOFTWARE ~~

@Easyrix
WIND CALCULATIONS - MODULES ROOF - MANUAL

Tab Connectors
Results area

Results tab

- contains calculated

Values of wind forces in the zones

Area of wind zones

Number of connectors per m2 in the zones

Spacing between fasteners

Total number of connectors in each zone and on the whole roof
Information about additional fasteners

= @@ O G B -

[EEasyFix

Tab Connectors
Results area

Fastener's tab

- allows for filtering and optimal selection of the fastener

aa &0 & B -

Tab Connectors
Accessories area

Accessories tab

- suggests the type and quantity of accessories needed
to complete the calculated roof

= @@ O G B -

Generation of
Printout

In the printout panel, we can set regional options,

i.e. language, decimal separator and unit system.

The printout in pdf format contains all data necessary
for projects and product installation.

Print option

Enables the generation of a document
in the pdf extension

[EEasyFix
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DYNAMIC LOADING TESTS OF FLAT ROOF FIXINGS ~~

WIND FORCE TESTS

The fundamental purpose of mechanical roofing material
fixing is to maintain stability of the roof’s outer waterproof
membrane over its service life, regardless of variable weather
conditions. In order to ensure the right quality of the RAWL-
PLUG branded mechanical fixings intended for mounting of
flat roof insulation materials, in cooperation with membrane
manufacturers, the company runs dedicated tests at recogni-
sed research centres to establish real-life values of the forces
affecting rooftops.

Dynamic loading tests, also referred to as natural scale tests,
been performed according to EN 16002:2018 - Determina-
tion of the resistance to wind load of mechanically fastened
flexible sheets for roof waterproofing. Enable practical
verification of the behaviour of complete setups of materials
as they are being fixed by mechanical means, according to the
European directive EAD 030351-00-0402:2019 — System of
mechanically fastened flexible roof waterproofing sheets.
Dynamic loading tests make it possible to accurately deter-
mine the values of the loads which may affect a given roofing

system. In the course of these tests, real-life loads occurring
on a rooftop over its service life are simulated. The testing
enables detection of weak spots, as well as of the system
components and areas where the roof sheathing is likely

to lose its tightness Ffirst.

Dynamic loading tests are performed using dedicated
simulators, where roofing system samples are force-loaded.
Computer hardware featuring data logging sensors conducts
measurements, processes data to be read and archived, and
analyses results. The set of materials subject to testing com-
prises the hydro-insulation membrane, the thermal insulation
material, and the substrate, i.e. sheet metal, concrete, and
timber along with matching fixings.

The tests shall be carried out in accordance with EN 16002
Annex 1.

The following table defines the number of repetitions of
partial loading and the corresponding load force values for

a single cycle. It should be noted that a maximum loading for-
ce in a given cycle occurs only for a single one-off partial load.

P 6000 _
A C
/ ': A

1 h
/ E’ I
2 n
o Membrane: !
Q Thickness: 1.2 mm I:

3 ' - Width: 2 m II o

o . I S

Q el I 2
a4 e Profiled sheet: | '
= Fixing type: -~ Grade: S280GD II
N GOK-085-N plastic sleeve, Thickness: 0.75 mm I:
5 o @ 50 mm Module height: 50 mm :
Q| Screw - WX-48T060 Length: 2,000 mm : :
L 1

6 1! \

1890 !
=1

No. of loading repetitions and partial Force values for a single loading case

No. of partial loading repetitions

Partial loading force value

500 40 % of maximum force in a given cycle
200 60 % of maximum force in a given cycle
5 80 % of maximum force in a given cycle
2 90 % of maximum force in a given cycle
1 100 % of maximum force in a given cycle
2 90 % of maximum force in a given cycle
5 80 % of maximum force in a given cycle
200 60 % of maximum force in a given cycle
500 40 % of maximum force in a given cycle

It is recommended that the initial four cycles are repeated with
the maximum force value of 300 N unaltered. Every consecutive
cycle is to be conducted with the maximum loading force being
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100 N higher than in the preceding one, which implies that the
maximum loading force values for the successive cycles are: 400,
500, and 600 N.




Facade Insulation
Fixings

R-TFIX-8S Universal facade fixings 324
R-TFIX-8S-X Universal facade fixings 327
R-TFIX-8M Facade fixings with metal nail 330
TFIX-8P Facade fixings with plastic pin 333
MBA/MBA-SS Facade fixings 335
KCX Tube insulation washer 337
R-KC Insulation washer 340
R-DB Ceiling screw-in solution with washer 342
R-KWL Insulation retaining plate 344
R-KWX Insulation retainig plate with perforator 345




IPRAWLPLUG ®© | FACADE FIXINGS

OVERVIEW OF OUR RANGE LIGHTWEIGHT FIXINGS SELECTOR

SN
o=, -
ETICS FIXINGS
FACADE INSULATION FIXINGS R-TFIX-8S R-TFIX-85-X R-TFIX-8M
EXTRUDED OR EXPANDED
3 POLYSTYRENE S v v v
x
w
% MINERAL WOOL 2 \2 \2
=
r4 7 \ V5
O LAMELLA WOOL + HOLDING e};&;i) e{;&g
2 FLANGE <1y <ay’
-
o ]
2 CORK BOARDS, WOOD -
=  FIBREBOARDS, LIGHTWEIGHT @ V2 \V Vs
RECYCLED PANELS . :
CONCRETE ’ A 4 v v
4 1.5 kN 1.5 kN 1.2kN
SOLID BRICK,
CALCIUMSILICATE BRICK, E‘ B v \4 ] ;/kN
CONCRETE BLOCKS, STONE g 1.5kN 1.5 kN :
HOLLOW BRICK, CHEQUER v v v
«n BRICK, CERAMIC HOLLOW E C 0.9 kN 0.9 kN 0.511 kN
i BRICKS g : . 541
<
£  LIGHTWEIGHT CONCRETE E b \V2 v v
8 BLOCKS, E.G. LECA CONCRETE ) 0.6 kN 0.6 kN 0.5 kN
2
w
AUTOCLAVED CELLULAR E e \V2 \V2 v
(GAS) CONCRETE ) 1.2 kN 1.2 kN 1.0 kN
TIMBER, WOOD-BASED !
BOARDS - - -
o
TRAPEZOIDAL SHEET » - - -
APPROVALS AND REPORTS @ c € ETA 17/0161 ETA17/0161 ETA 17/0592
115, 135,155,175, 195, 215, 235, 255, 115,135, 155,175,195, 215, 235, 255, 95 115 135, 155,175
AVA“_ABLE LENGHTS [MM] 275, 295, 333,3355?3,53575, 395, 415, 275, 295, 333,335?3,53575, 395, 415, 195’ 215" 235, 275’ 295
THERMAL INSULATION
THICKNESSES RANGE [MM] 60-420 60-420 60-260
Q DRILL DIAMETER [MM] NN NN NN
%
g ANCHORAGE DEPTH (MM) 25 (65) 25 (65) 25 (65)
(@)
< screw-in screw-in hammer set
S INSTALLATION TYPE Do= Do— <!
z i

ADDITIONAL INFORMATION

The best fastener for eVery fixing.
100% correct anchoring in all conditions.
The best parameters, the most Versatile

of professional fixings.
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The best hammered-in
fixing. Very good parameters with
the simplest installation.
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OVERVIEW OF OUR RANGE LIGHTWEIGHT FIXINGS SELECTOR

S l’ 2D o ah) —
v & <2 5
v i B N § S Y X 3 R
ETICS FIXINGS INSULATION FIXINGS
TFIX 8P MBA R-KC KCX R-DB
v v v v -
v v v v -
\ T o 7
e~ - o e -
% v - - (=@
\2 \Va _ \2 Vv
0.5kN 0.8 kN 1.5 kN 0.5kN
\2 2 } _ -
0.5kN 0.6 kN
v - - - -
0.3kN
\4 B i} - -
0.3 kN
\ \V2 _ _ _
0.5 kN 0.8 kN
- - \ 4 _
0.91kN 1.5 kN
- - \ 4 _
0.81 kN 1.5 kN
Zulassung:

ETA-13/0845 KOT-2018/0721

KOT-2017-0345

AT-15-9280/2014 2.21.8-2077

95,115,135, 155, MBA: 80, 110, 140, 170, 200, 240, 300, MBA-
175,195,215 -$5:90, 110, 140, 170, 200, 250, 300

50-180 50-160
8 @S: 8 @S
25 (65) 50

hammer set hammer set
<O <3

[ [

The economical fixing
for bonded ETICS applications.

Non-flammable fixings for ETICS-
requiring installations.

UC: 50, 60, 70, 80, 90, 100, 110, 120, 130,
140, 150, 160, 180, 200WB: 80, 100, 120,
140, 160, 170, 180, 200, 220

40-200

30

screw-in

Do—

The best choice for
timber, sheathing board and
trapezoidal sheet.

UC: 50, 60, 70, 80, 90, 100, 110, 120, 130,
140, 150, 160, 180, 200 WB: 80, 100, 120,
140, 160, 170, 180, 200, 220

50,75, 90, 100, 120, 140, 160, 180, 200, 220,
240, 260, 300

40-350 50-300
- 5.0
30 30

screw-in screw-in

Do— 'Dn=-

The best choice for timber, sheathing The best choice for timber, sheathing
board and trapezoidal sheet. board and trapezoidal sheet.

All products mentioned on this page are Rawl® or Rawlplug® trademarked




R-TFIX-8

Versatile screw-in facade fixing with high performance in all base materials recommended for ETICS

R-TFIX-8

PRODUCT INFORMATION ~~

UNIVERSAL
FACADE FIXINGS

UNIVERSAL
FACADE FIXINGS

ABCDE D\ |

L

i

Fixture

Plate diameter Length Recommended thickness

@ ETA-17/0161

FEATURES AND BENEFITS ~
= The shortest embedment depth at the maximum strength

Product Code

APPLICATIONS ~
= External Thermal Insulation

BASE MATERIALS ~~
Approved for use in:

. R-TFIX-85-115 8 60 115 80 40
par.ameters _ o ) Composite Systems (ETICS) = Concrete C12/15-C50/60 TGRS 3 . p— 100 a0
= Quick and easy installation in all substrates (categories A,B,C,D,E) = Polystyrene (EPS) boards (Use category A) RTFIX.85-155 e 6 155 120 %
= Unique sleeve compression zone for precision installations. = Mineral wool (MW) boards = External wall panel of
= The long plastic overmoulding on the R-TFIX-8S screw = Polyurethane (PU) boards concrete C 16/20-C50/60 ARSI 75 g Ll 172 0 1o
minimises thermal bridging (value 0,001-0,002W/K), = Cork boards (Use category A) R-TFIX-85-195 8 60 195 160 120
contributing to energy-saving benefits = Light wood wool building = Solid Brick R-TFIX-85-215 8 60 215 180 140
* Plate stiffness (value 0.6 kN/mm) ensures smooth elevation boards (Use category B) R-TFIX-85-235 8 60 235 200 160
surface and stable insulation system. N = Solid Sand-lime Brick p——— 2 = — - p—
= Unique design allows for high load-bearing capacities. (Use category B)
This reduces the quantity of fixings required per square metre = Vertically-perforated 208 RTFIX-85-275 8 60 275 240 200
ofinsulation clay block R-TFIX-85-295 8 60 295 260 220
= Pre-assembled screw saves time and labour. (Use category C) R-TFIX-85-315 8 60 315 280 240
* Reinforced compo- R-TFIX-85-335 8 60 335 300 260
nents of lightweight R-TFIX-85-355 8 60 355 320 280
aggregate concrete
(Use category D) R-TFIX-85-375 8 60 375 340 300
INSTALLATION GUIDE = Aerated Concrete Block R-TFIX-85-395 8 60 395 360 320
(Use category E) R-TFIX-85-415 8 60 415 380 340
R-TFIX - TOOL - RED R-TFIX-85-435 8 60 435 400 360
: R-TFIX-85-455 8 60 455 420 380

. Drill a hole of required diameter and depth

. Drilling depth of min 35mm in A,B,C,D materials and 75mm in Aerated Concrete Block.
. Clean drilled hole 3 times.

. Insert driver bit into recess in head moulding of R-TFIX-8S screw.

. Insert the fixing into the drilled hole.

. Embedment depth of min 25mm in A,B,C,D materials and 65mm in Aerated Concrete Block.

OV 0 N O LA WN =

. Steadily drive in the screw with high revs until fixing is secure (when disc touches insulation surface).

324

. After inserting the fixing in the hole, the plate should be pressed against the thermal insulation surface.

. Apply steady axial pressure, ensuring the disc of the setting tool is kept perpendicular to the fixing axis.

INSTALLATION DATA ~~

N TR G

Fixing diameter [mm]

Hole diameter in substrate d0 [mm] 8 8 8

Min. installation depth Doom [mm] 25 25 65 AscoE

Min. hole depth in substrate h, [mm] 35 35 75

Min. hole depth in supstrate h fmm] 45 45 85

- countersunk mounting 0

Min. substrate thickness N [mm] 100 40 100

Min. spacing Soin [mm] 100 100 100 N b
Min. edge distance Coin [mm] 100 100 100 t h,

325 All products mentioned on this page are Rawl® or Rawlplug® trademarked




R-TFIX-8S %2 R-TFIX-85-X 45

BASIC PERFORMANCE DATA Versatile screw-in facade fixing with high performance in all base materials recommended for ETICS

Performance data for single anchor without influence of edge distance and spacing

ko
g 3
3 £ 9 | 32
g < < .5, | EF
Substrate = 2 8 ¢= ~ Tom ¢ oY
2 2 288 0 & 2 5823 | 3%
g 83 =9 =253 E= 5 £258 52
ufa 9] £e o za & |Rgz¢ T
£€x £¢ 28 | 23 | 2e 25 |§E£2 | 28
SG SE d'%s SEL RE 29 |£828 28
Effective embedment depth h, [mm] 25 25 25 25 25 25 25 65
MEAN ULTIMATE LOAD N, _
R-TFIX-8S [kN] 1.64 2.03 2.03 1.78 1.94 113 1.12 1.56
CHARACTERISTIC LOAD N,
R-TFIX-8S [kN] 1.20 1.50 1.50 1.50 1.50 0.90 0.90 1.20
DESIGN LOAD N,,
R-TFIX-8S [kN] 0.60 0.75 0.75 0.75 0.75 0.45 0.45 0.60
RECOMMENDED LOAD N, ETA-17/0161 (e
R-TFIX-8S [kN] 0.43 0.54 0.54 0.54 0.54 032 0.32 0.43
FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~
Fixing type R-TFIX-8S = Quick and easy installation in all substrates (categories A,B,C,D,E) = External Thermal Insulation Approved for use in:
Plate resistance kNI 2.04 = Unique s_leevg compre_ssion zone for grecision installations. Composite Systems (ETICS) = Concrete C12/15-C50/60
; = Installation with post-installed insulation cap R-TFIX-CAP reduces = Polystyrene (EPS) boards (Use category A)
Plate stiffness [kN/mm] 0.6 . . . . .
- - heat transmission and results in a homogenous insulation surface = Mineral wool (MW) boards = External wall panel of
[P Wil s i Emee L/ 0,001-0,002 = Plate stiffness (value 0.6 kN/mm) ensures smooth elevation = Polyurethane (PU) boards concrete C 16/20—-C50/60
surface and stable insulation system. = Cork boards (Use category A)
ASSOCIATED PRODUCTS = Unique de_sign al!oyvs for hig.h load-bearing capacities..This rgduces = Light wood wool building ] Soliq Brick (U;e category B)
the quantity of fixings required per square metre of insulation boards = Solid Sand-lime Brick
o Y v o : , — FSUULLGUUU ——— = The shortest embedment depth at the maximum strength (Use category B)
parameters = Vertically-perforated
RT-SDSA RT-SDSB RT-SDSR . Countgr.sunk installation posmblg with use of R-TFIX-TOOL-CSM clay block (Use category C)
or additional R-KWX-063 plate with post-installed R-TFIX-CAP63 = Reinforced components
Drill bits Aggressor SDS plus Drill bits Brickdrill SDS plus Drill bits Rebardrill SDS plus insulation cap and system bit R-TFIX-TOOL-BLACK of lightweight aggregate
= |nstallation flush with the surface possible with use concrete
of R-TFIX-TOOL-BLACK system bit and post-installed (Use category D)
R-TFIX-CAP15 insulation cap = Aerated Concrete Block
= Pre-assembled screw saves time and labour (Use category E)

INSTALLATION GUIDE ~~

R-TFIX-TOOL - CSM

R-TFIX-TOOL-RED R-TFIX-TOOL-GREEN
Setting tool Setting tool
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R-TFIX-85-X stk R-TFIX-8S-X 42

INSTALLATION GUIDE (cont.) \~ BASIC PERFORMANCE DATA ~

1. Drill a hole of required diameter and depth Performance data for single anchor without influence of edge distance and spacing

2. Drilling depth of min 35mm in A,B,C,D materials and 75mm in Aerated Concrete Block.

3. Clean drilled hole 3 times. =

4. Insert driver bit into recess in head moulding of R-TFIX-8S screw. g g

5. Insert the fixing into the drilled hole. 3 € 9 3 g

6. After inserting the fixing in the hole, the plate should be pressed against the thermal insulation surface. a X = s"a ég c g

7. Embedment depth of min 25mm in A,B,C,D materials and 65mm in Aerated Concrete Block. S T 5. E 5 s = g3 E = g g

8. Apply steady axial pressure, ensuring the disc of the setting tool is kept perpendicular to the fixing axis. g g ° 3 g _E*g 2 E H .‘-; g @ .g% 7

9. Steadily drive in the screw with high revs until fixing is secure (when disc touches insulation surface). 5% g ;’ g S = E = 57 s & é; 5 8 g
SS SE 55 SEE 8E 2 £828 | 28

PRODUCT INFORMATION ~~

Effective embedment depth h [mm] 25 25 25 25 25 25 25 65
MEAN ULTIMATE LOAD N, .
R-TFIX-8S-X [kN] 1.64 2.03 2.03 1.78 1.94 1.13 1.12 1.56
CHARACTERISTIC LOAD N,
R-TFIX-8S-X [kN] 1.20 1.50 1.50 1.50 1.50 0.90 0.90 1.20
anco | | || [ FHHHEHTH] ©f DESIGN LOAD N,
R-TFIX-8S-X [kN] 0.60 0.75 0.75 0.75 0.75 0.45 0.45 0.60
RECOMMENDED LOAD N
R-TFIX-8S-X [kN] 0.43 0.54 0.54 0.54 0.54 0.32 0.32 0.43
L
Plate resistance [kN] 2.04
Plate stiffness [kN/mm] 0.6
Point thermal transmittance [W/K] 0,001 - 0,002

ASSOCIATED PRODUCTS

Plate diameter Recommended thickness ) ; P
Product Code S T ———— B e b b E— ESUTUUUU R

T T e [ [umees [ one |

R-TFIX-85-115-X 8 60 115 80 40 Drill bits Aggressor SDS plus Drill bits Brickdrill SDS plus Drill bits Rebardrill SDS plus
R-TFIX-85-135-X 8 60 135 100 60
R-TFIX-85-155-X 8 60 155 120 80
R-TFIX-85-175-X 8 60 175 140 100
R-TFIX-85-195-X 8 60 195 160 120
R-TFIX-85-215-X 8 60 215 180 140
R-TFIX-85-235-X 8 60 235 200 160
R-TFIX-85-255-X 8 60 255 220 180 N
08 R-TFIX-85-275-X 8 60 275 240 200 \\,
RTFIX85295X 8 €0 295 260 220 R-TFIX-TOOL-GREY R-TFIX-TOOL-BLACK R-TFIX-TOOL-CSM
R-TFIX-85-315-X 8 60 315 280 240
P — 2 & e 200 220 Setting tool Setting tool Setting tool
R-TFIX-85-355-X 8 60 355 320 280
R-TFIX-85-375-X 8 60 375 340 300
R-TFIX-85-395-X 8 60 395 360 320
R-TFIX-85-415-X 8 60 415 380 340
R-TFIX-85-435-X 8 60 435 400 360
R-TFIX-85-455-X 8 60 455 420 380

INSTALLATION DATA ~

N B YT |

Fixing diameter d [mm] 8 8 8

Hole diameter in substrate d, [mm] 8 8 8

Min. installation depth hoom [mm] 25 25 65 ABCDE T

Min. hole depth in substrate h, [mm] 35 35 75

Min. hole depth in su!:ostrate h e 45 45 85

- countersunk mounting v

Min. substrate thickness i [mm] 100 40 100

Min. spacing Siin [mm] 100 100 100

Min. edge distance Coin [mm] 100 100 100 h — hnn
h
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R'T F IX'8 M m$ﬁ?4EE¢IL'LGI\IL R_T F I X_8 M m‘?:I\IID\AEE":'I,L)\(II.':QG,AIL

Versatile hammer-in facade fixing with steel nail recommended for ETICS. PRODUCT INFORMATION

ABCDE

Product Code

R-TFIX-8M-135 8 60 135 100 60
@ ETA-1 7/0592 C € R-TFIX-8M-155 8 60 155 120 80
R-TFIX-8M-175 8 60 175 140 100
R-TFIX-8M-195 8 60 195 160 120
FEATURES AND BENEFITS ~\ APPLICATIONS ~ BASE MATERIALS ~ 208 R-TFIX-8M-215 8 60 215 180 140
= Quick and easy installation in all substrates (categories A,B,C,D,E) = External Thermal Insulation Approved for use in: R-TFIX-8M-235 8 60 235 200 160
= Unique sleeve compression zone for precision installations. Composite Systems (ETICS) = Concrete C12/15-C50/60 R-TFIX-8M-255 8 60 255 220 180
= Reduced point thermal transmittance to 0.001W/K thanks = Polystyrene (EPS) boards (Use category A) RTFIX-8M-275 3 60 275 240 200
to high steel nail overmould, which decreases facade heat losses = Mineral wool (MW) boards = Concrete C16/20 PTG B & L A e
= Highest loads with anchoring zone reduced in length to 25 mm = Polyurethane (PU) boards (Use category A)
= Excellent plate stiffness (value 1.0 kN/mm) ensures smooth = Cork boards = Concrete C20/25-C50/60
elevation surface and stable insulation system. = Light wood wool building (Use category A) INSTALLATION DATA ~\~
= Increased head diameter enabling centric hammer driving boards = External wall panel
for improvedinstallation comfort of concrete __
= Pre-assembled components of the fixing allow you to save time C16/20-C50/60 Fixing diameter d [mm] 8 8 8
(Use category A) Hole diameter in substrate d, [mm] 8 8 8
= Solid Brick (Use category B) Min. installation depth hoom [mm] 25 25 65
= Solid Sand-lime Brick Min. hole depth in substrate h, [mm] 35 35 75
(USIT Categog){. B) ick Min. substrate thickness hon [mm] 100 40 100
- ;—'Uoseo(zgltseagrl)r;llge Bric Min. spacing Suin [mm] 100 100 100
INSTALLATION GUIDE - Vertically-perforated Min. edge distance Coin [mm] 100 100 100
clay block (Use category C)
@ BASIC PERFORMANCE DATA ~

Performance data for single anchor without influence of edge distance and spacing

Sand-lime hollow block
Prefabricated reinforced

components of
lightweight aggregate

concrete 4MPa

i
c
]
a

)
3

©
c
c
]

S
x
w

[
)
[
-
[*}
c
o
v
—
o

Concrete

c12/15

Concrete

min. C16/20

Solid clay brick

min 20MPa

(eg Mz20/2.0)
Sand-lime brick
min. 30MPa

Hollow brick
15MPa

Autoclaved aerated
concrete AAC 4MPa

1. Drill a hole of required diameter and depth
2. Drilling depth of min 35mm in A,B,C,D materials and 75mm in Aerated Concrete Block.
3. Clean drilled hole 3 times. Effective embedment depth h,, [mm] 25 25 25 25 25 25 25 25 25
4. Bottom side of the plate must be flush with the ETICS. MEAN ULTIMATE LOAD N, .
5. Embedment dept.h of min 25m.m in A,B,C,D.mgt.eria.ls and 65mm in Aera.ted.Concrt.ete Block.. p—— [kN] 1.1 154 141 154 154 141 0.64 0.64 128
6. Hammer the nail into the plastic sleeve until fixing is secure and flush with insulation material.
7. In soft insulation panels the fixing should be combined with insulation retaining plates KWL-90, KWL-110, KWL-140. CHARACTERISTIC LOAD Ny,
R-TFIX-8M [kN] 1.10 1.20 1.10 1.20 1.20 1.10 0.50 0.50 1.00
DESIGN LOAD N,
R-TFIX-8M [kN] 0.55 0.60 0.55 0.60 0.60 0.55 0.25 0.25 0.50
RECOMMENDED LOAD N,
R-TFIX-8M [kN] 0.39 0.43 0.39 0.43 0.43 0.39 0.18 0.18 0.36
Plate resistance [kN] 1.53
Plate stiffness [kN/mm] 1
Point thermal transmittance [wW/K] 0.001
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R'T F IX'8 M WITH METAL NAIL T F IX_ 8 P FACADEFIXING

ASSOCIATED PRODUCTS Versatile hammer-in facade fixing with plastic nail recommended for ETICS
RT-SDSA RT-SDSB RT-SDSR (
Drill bits Aggressor SDS plus Drill bits Brickdrill SDS plus Drill bits Rebardrill SDS plus ( ‘ " ”__._—:_:;
( )
| ot .
|
R-KFS-63 R-HDH-0600 ~

Counterbore cutter Dead Blow Hammer

@ ETA-13/0845 c €

FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~
= |nstallation in all base materials (categories A,B,C,D,E) = External Thermal Insulation Approved for use in:
= The plastic nail reduces heat transmission (value 0.0W/K) Composite Systems (ETICS) = Concrete C12/15-C50/60
= Pre-assembled expansion nail saves time and labour. = Polystyrene (EPS) boards (Use category A)
= Unique nylon pin design reinforced with glass fibre = Polyurethane (PU) boards = Solid Brick
allows fast and trouble-free installation = Mineral wool (Use category B)
with correct expansion of the plug. = Lightweight wood wool = Solid Sand-lime Brick
= Expansion zone designed for low embedment depths, building boards (Use category B)
reducing the amount of drilling required. = Cork boards = Hollow Brick
= Can be used in combination with additional KWL plate (Use category C)
-90, 110 or 140mm diameter. = Hollow Sand-lime Brick
(Use category C)
= Vertically-perforated clay
block (Use category C)
= Lightweight Concrete
INSTALLATION GUIDE ~~ Block (Use category C)

= Hollow Lightweight
Concrete Block
(Use category C)

= Reinforced components
of lightweight aggregate
concrete
(Use category D)

= Aerated Concrete Block
(Use category E)

. Drill a hole of required diameter and depth

. Clean the hole

. Bottom side of the plate must be flush with the ETICS.

. Lightly tap the plastic nail into the plastic sleeve until fixing is secure and flush with insulation material.

. Embedment depth of min 25 in masonry, perforated materials and lightweight concrete blocks and 65mm in aerated concrete.
. In soft insulation panels the fixing should be combined with insulation retaining plates KWL-90, KWL-110, KWL-140.

A A W N =

PRODUCT INFORMATION ~~

dnom

| L1 |
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I°PRAWLPLUG ® | FACADE FIXINGS
T F IX_8 P FACADE FIXING
WITH PLASTIC PIN

PRODUCT INFORMATION ~~

Plate diameter Length Recommended thickness

Product Code
L t. A B,C,D

TFIX-8P-115-2 8 60 115 80 40
TFIX-8P-135-2 8 60 135 100 60
TFIX-8P-155-2 8 60 155 120 80
08 TFIX-8P-175-2 8 60 175 140 100
TFIX-8P-195-2 8 60 195 160 120
TFIX-8P-215-2 8 60 215 180 140

INSTALLATION DATA ~

8 8

Fixing diameter d [mm]

Hole diameter in substrate d, [mm] 8 8

Min. installation depth Do [mm] 25 65
Min. hole depth in substrate h, [mm] 40 80
Min. substrate thickness (L [mm] 100 110
Min. spacing Suin [mm] 100 100
Min. edge distance (. [mm] 100 100

BASIC PERFORMANCE DATA ~~

Performance data for single anchor without influence of edge distance and spacing

o =X b [ ﬁ j:;u ) j:; § ":;u g o
2 8 EY | &, ES | 388 | 3§85 | 38 |[3o8%
[ [ £o 5E 3 2go | 203 2¢ |gv3?%o
g2e | Ew B2 | ¢s8¥ | B2 | £E2 | £E2 | £ |28y
S0 SR3) a8 ads R2 58% | 382 38 |akS<
Effective embedment depth h [mm] 25 25 25 25 25 25 25 25 25 65
CHARACTERISTIC LOAD N,
TFIX-8P [kN] 0.50 0.40 0.50 0.50 0.30 0.30 0.30 0.30 0.30 0.50
DESIGN LOAD N,
TFIX-8P [kN] 0.25 0.20 0.25 0.25 0.15 0.15 0.15 0.15 0.15 0.15
RECOMMENDED LOAD N
TFIX-8P [kN] 0.18 0.14 0.18 0.18 0.11 0.11 0.11 0.11 0.11 0.11
Fixing type TFIX-8P
Plate resistance [kN] 1.38
Plate stiffness [kN/mm] 0.3
Point thermal transmittance [w/K] 0

ASSOCIATED PRODUCTS

RT-SDSA RT-SDSB RT-SDSR

Drill bits Aggressor SDS plus Drill bits Brickdrill SDS plus Drill bits Rebardrill SDS plus

R-HDH-0600

Dead Blow Hammer

MBA/MBA-SS rcrozrixnc

Fire-resistant metal insulation fixing

[‘;ﬂ KOT-2018/0721

FEATURES AND BENEFITS ~

APPLICATIONS ~

= Metal facade fixing, recommended for use when fire resistance = Mineral wool
(F120) is a requirement = Glass wool
= Fast and simple hammer-set installation reduces working times. = Lightweight wood wool building
= Extensive dimensional range allows anchorage of insulation boards
boards up to 250mm thick = Lightweight recycled panels
= Accessory spreader plate, MKC (85mm diameter) also available = Polystyrene (EPS) boards
for installation of soft insulation materials such as mineral wool. = Polyurethane (PU) boards

INSTALLATION GUIDE ~

1. Drill a hole of required diameter and depth

BASE MATERIALS ~

Approved for use in:

= Concrete C12/15-C50/60
(Use category A)

= Solid Brick
(Use category B)

= Solid Sand-lime Brick
(Use category B)

= Aerated Concrete Block
(Use category E)

2. With a hammer, lightly tap MBA fixing (with MKC washer where applicable) through the insulation material into hole, until

fixing depth is reached.

PRODUCT INFORMATION ~~

Product Code Plate diameter Length m
I S T

MBA-08090 / MBA-SS-08090 8 B5) 90 40
MBA-08110 / MBA-SS-08110 8 35 110 60
MBA-08140 / MBA-SS-08140 8 B5) 140 90
208 MBA-08170 / MBA-SS-08170 8 35 170 120
MBA-08200 / MBA-SS-08200 8 35 200 150
MBA-08250 / MBA-SS-08250 8 35 250 200
MBA-08300 / MBA-SS-08300 8 35 300 250
335
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MBA/MBA-SS rcrosrixnc

INSTALLATION DATA ~

Fixing diameter d

Hole diameter in substrate d,
Min. installation depth Do
Min. hole depth in substrate h,
Min. substrate thickness i
Min. spacing ST
Min. edge distance Coin

BASIC PERFORMANCE DATA ~

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

[mm]

8
8
35
30
80
75
75

Performance data for single anchor without influence of edge distance and spacing

Substrate

Effective embedment depth h,
MBA-SS
MBA-SS

MBA-SS

MBA-SS

ASSOCIATED PRODUCTS

[mm]

[kN]

[kN]

[kN]

[kN]

Concrete
Solid brick

30 30
MEAN ULTIMATE LOAD N
0.88 0.75
CHARACTERISTIC LOAD N,
0.75 0.50
DESIGN LOAD N,
030 0.20
RECOMMENDED LOAD N,
0.21 0.14

Sand-lime solid brick

30

0.80

0.60

0.24

0.17

RT-SDSA
Drill bits Aggressor SDS plus

R-KFS-90/2

Counterbore cutter

RT-SDSB
Drill bits Brickdrill SDS plus

R-HDH-0600

Dead Blow Hammer

8

50
80
75
75

3

= o [}
= =

< £ -
3 @ g,
[] — n
e = =0
e ° 85
a c -':-,' c
-4 ] =
50 30 50
0.40 0.50 1.05
0.22 0.37 0.82
0.09 0.15 0.41
0.06 0.10 0.29

RT-SDSR
Drill bits Rebardrill SDS plus

I°PRAWLPLUG ®© | FACADE FIXINGS

TUBED INSULATION
WASHER

Insulation washer with integral cap suitable for attachment of insulation layers to wooden and sheet metal

substrates

( ‘ "™

( 16 ‘\
P

[} =t| KOT-2019/0968

FEATURES AND BENEFITS ~

= Recommended for the attachment of ETICS to wooden
substrates using UC screws, or to sheet metal using WB
screws (allows setting without pre-drilling, thus saving
a stage of installation)

= Special design of integral fastener cap allows reduction
of thermal bridges to 0,001W/K.

= Design with long tube allows to use short length
of the screw for best cost effective solution
to fix large insulation thickness.

= Consistent and reliable holding force

= Quick, simple and clean installation.

= Can be used in combination with additional KWL plate
-90, 110 or 140mm diameter.

INSTALLATION GUIDE ~

-

APPLICATIONS ~
= External Thermal Insulation
Composite Systems (ETICS)

1. 1. Lightly insert KCX washer into surface of insulation material.
2. 2. Drive the required screw through the washer and insulation material into the substrate, until fixing depth is reached.
3. 3.1n wooden substrates the washer is recommended for use with the UC chipboard screw.

4. 4.In sheet metal the washer is recommended for use with either the WB or WX self-drilling screw.

All products mentioned on this page are Rawl® or Rawlplug® trademarked

BASE MATERIALS ~
Approved for use in:

= Metal Sheet & Profiles
= Wood

= Timber

= Chipboard

= Concrete




RAWLPLUG ® | FACADE FIXINGS RAWLPLUG © | FACADE FIXINGS

KC TUBED INSULATION KC TUBED INSULATION
WASHER WASHER
PRODUCT INFORMATION ~~ INSTALLATION DATA ~
N N A
Hole diameter in substrate d, [mm] - - - - 5
Min. installation depth Poom [mm] 20 24 0.5 30 30
S 0l Min. hole depth in substrate h, [mm] - - - - 35
‘%’ Kex — — E Min. substrate thickness L [mm] 20 24 0.5 30.80
P Min. spacing Suin [mm] 100 100 120 120 120
Min. edge distance Coin [mm] 100 100 30 30 50
Fixing diameter Coin [mm] 5 6 4.8 6.1 6.1
hy he
‘ L h,
| BASIC PERFORMANCE DATA ~ h

Performance data for single anchor without influence of edge distance and spacing

I
H

3
2
2
]
KCX with screw to wood
R-UC-5050 5 50 70 60 55 Effective embedment depth h,. [mm] 20 24 19 18 0.5 0.63 0.75 0.88 30 30
R-UC-5060 5 60 80 60 55 CHARACTERISTIC LOAD N,
~ U s080 : 0 0 i e [ - | - [ - | - [ -] - [ -] -171]:
R-UC-5090 5 90 110 60 55 KOGEC [kNJ E 129 : . . . i E E E
R-UC-6050 6 50 120 60 105 KCX + WO 4.8 [kN] - - 1.29 1.29 0.66 0.86 1.29 - - -
R-UC-6060 6 60 130 60 105 KCX + WX 4.8 [kN] - - - - - - 1.29 1.29 - -
e R-UC-6070 6 70 140 60 105 KCX + WBT 6.1 [kN] - - - - - - - - 1.29 1.29
R-UC-6080 6 80 150 60 105 DESIGN LOAD N,,
R-UC-6090 6 90 160 60 105 KCX + UCS [kN] 0.65 _ _ _ i B B _ _ B
R-UC-6100 6 100 170 60 105 o UG [kN] i 0.65 A ) A i i i i i
R-UC-6050 6 50 180 60 165
P i 0 preee = s KCX + WO 4.8 [kN] - - 0.65 0.65 0.50 0.65 0.65 - - -
28 R-UC-6070 6 70 200 60 165 KCX +WX 4.8 [kN] - - - - - - 0.65 0.65 - -
R-UC-6080 6 80 210 60 165 KCX + WBT 6.1 [kN] S S o o o o = = 0.65 0.65
R-UC-6090 6 90 220 60 165
Sees R-UC-6100 6 100 230 60 165
R-UC-6110 6 110 240 60 165
R-UC-6120 6 120 250 60 165
R-UC-6140 6 140 270 60 165
R-UC-6160 6 160 290 60 165
KCX with selfdrilling screw to metal sheet
R-WX-48050 48 50 70 60 55
R-WX-48060 48 60 80 60 55
OIS R-WX-48070 48 70 90 60 55
R-WX-48080 48 80 100 60 55
R-WX-48100 48 100 110 60 55
R-WX-48050 48 50 120 60 105
R-WX-48060 48 60 130 60 105
E#IEs R-WX-48070 48 70 140 60 105
R-WX-48080 48 80 150 60 105
R-WX-48100 48 100 170 60 105
@4.8 R-WX-48050 48 50 180 60 165
R-WX-48060 48 60 190 60 165
R-WX-48070 48 70 200 60 165
R-WX-48080 48 80 210 60 165
R-WX-48100 48 100 230 60 165
KCX-165 R-WX-48120 48 120 250 60 165
R-WX-48140 48 140 270 60 165
R-WX-48160 48 160 290 60 165
R-WX-48180 48 180 310 60 165
R-WX-48200 48 200 330 60 165
R-WX-48240 48 240 370 60 165
R-WX-48300 4.8 300 430 60 165
KCX with screw to concrete
R-WBT-61075 6.1 75 90 60 55
Kex-055 R-WBT-61100 6.1 100 110 60 55
R-WBT-61075 6.1 75 140 60 105
Rerios R-WBT-61100 6.1 100 160 60 105
R-WBT-61120 6.1 120 180 60 105
R-WBT-61075 6.1 75 200 60 165
R-WBT-61100 6.1 100 230 60 165
261 R-WBT-61120 6.1 120 250 60 165
R-WBT-61140 6.1 140 270 60 165
R-WBT-61160 6.1 160 290 60 165
NEEIER R-WBT-61180 6.1 180 310 60 165
R-WBT-61200 6.1 200 330 60 165
R-WBT-61220 6.1 220 430 60 165
R-WBT-61240 6.1 240 450 60 165
R-WBT-61260 6.1 260 470 60 165
R-WBT-61300 6.1 300 510 60 165
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I°PRAWLPLUG ® | FACADE FIXINGS
INSULATION
R' KC WASHERS

Insulation washer with integral cap suitable for attachment of insulation layers to wooden and sheet metal substrates

L
'
[
|
- = '\a\
- . P>
- = - / o -
a

A
[‘;t KOT-2017-0345

FEATURES AND BENEFITS ~\

= Recommended for the attachment of ETICS to wooden
substrates using UC screws, or to sheet metal using WB screws.

= Special design of integral fastener cap allows reduction of
thermal bridges.

= Consistent and reliable holding force

= Quick, simple and clean installation.

= Can be used in combination with additional KWL plate
-90, 110 or 140mm diameter.

INSTALLATION GUIDE ~

. Lightly insert KC washer into surface of insulation material.

APPLICATIONS ~~

= External Thermal Insulation
Composite Systems (ETICS)

= Polystyrene (EPS) boards

= Mineral wool (MW) boards

= Polyurethane (PU) boards

BASE MATERIALS ~
Approved for use in:

= Metal Sheet & Profiles
= Wood

1

2. Drive the required screw through the washer and insulation material into the substrate, until fixing depth is reached.
3. In wooden substrates the washer is recommended for use with the UC chipboard screw.

4. In sheet metal the washer is recommended for use with either the WB or WX self-drilling screw.

PRODUCT INFORMATION ~~

340

I°PRAWLPLUG ®© | FACADE FIXINGS

R KC INSULATION
- WASHERS

PRODUCT INFORMATION (cont.)

Product Code

KC with screw to wood

KC + UC-5050

KC +UC-5060
KC +UC-5070
KC +UC-5080
KC + UC-5090

a5

KC +UC-50100
KC +UC-60100
KC + UC-60120
26 KC +UC-60140
KC +UC-60160
KC + UC-60200
KC with selfdrilling screw to steel sheet
KC +WB-48100
KC + WB-48120
KC + WB-48140
KC + WB-48160
KC +WB-48170

25

KC + WB-48180
KC + WB-48200
KC + WB-48220

INSTALLATION DATA ~

Diameter

[< N - N Y Y, BT Y I I B© )

4.8
4.8
4.8
4.8
4.8
4.8
4.8

Fixing [mm]

50
60
70
80
90
100
100
120
140
160
200

100
120
140
160
170
180
200
220

60
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60

N S N

Fixing diameter d

Min. installation depth -
Min. substrate thickness hoin
Min. spacing ST,
Min. edge distance Coin

BASIC PERFORMANCE DATA ~

[mm]
[mm]
[mm]
[mm]

[mm]

5 6
20 25
20 25
100 100
100 100

Performance data for single anchor without influence of edge distance and spacing

Effective embedment depth h

KC +UCg5
KC+UC g6
KC +WB

KC+UC a5
KC + UC 26
KC +WB

KC+UC a5
KC +UC g6
KC +WB

KC+UC a5
KC + UC 6
KC +WB

Fixing type

Plate stiffness

[mm] 20
MEAN ULTIMATE LOAD N,
[kN] 0.78
[kN]
[kN]
CHARACTERISTIC LOAD N,
[kN] 0.73
[kN]
[kN]
DESIGN LOAD N,
[kN] 0.36
[kN]
[kN]
RECOMMENDED LOAD N,
[kN] 0.26
[kN]
[kN]
[kN/mm]
341

4.8
0.75
0.75
100
100

0.98

0.91

0.45

0.32

KC
0.4
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30
40
50
60
70
80
75
95
115
135
175

920
110
130
150
160
170
190
210

Plate diameter Length m

I S S

AR

W/
\U

h

-

0.75
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R D CEILING SCREW-IN SOLUTION
- WITH WASHER

Screw-in system for fastening ceiling and acoustic insulation boards

~— \\\
P
( \
\
(x
\
.
Wrawiplugssll
';"V""' Z-21‘8-2077 @ @ @
FiRe G
FEATURES AND BENEFITS ~ APPLICATIONS ~
= Easy removable solution helps to replace the insulation = Thermal and acoustic insulation
board if necessary = Ceiling and acoustic insulation
= Screw for concrete substrates, TX25 head. Shape and type boards
of the thread specially design to allow connecting = Mineral wool (MW) boards

to concrete and wood.

= Special zinc flake corrosion-resistant coating
for anti-corrosion protection.

= The drill point is designed to provide a fast and
hassle-free installation in the steel. Sharp point of the drill
prevents movement of the surface of the fixture.

= Wide retaining plate improve pull-through insulation
loads for the fixing point

= Flange ensures flush fit to insulation surface.

INSTALLATION GUIDE ~~

1. Drill a 5mm diameter hole perpendicular to the surface of the substrate
2. Clean drilled hole 3 times.

3. Use a standard bit for installation

4. The upper part of the plate must be flush with surface

5. Properly set insulation fixing

PRODUCT INFORMATION ~~

70 JLk

342

BASE MATERIALS ~
Approved for use in:
= Concrete C20/25-C50/60

I°PRAWLPLUG ®© | FACADE FIXINGS

R D CEILING SCREW-IN SOLUTION
- WITH WASHER

PRODUCT INFORMATION (cont.)

Screw [mm]

Diameter Plate diameter

Product Code

R-WBT-61050 6.1 50
R-WBT-61075 6.1 75
R-WBT-61090 6.1 90
R-WBT-61100 6.1 100
R-WBT-61120 6.1 120
R-WBT-61140 6.1 140
6.1
R-WBT-61160 6.1 160
R-WBT-61180 6.1 180
R-WBT-61200 6.1 200
R-WBT-61220 6.1 220
R-WBT-61240 6.1 240
R-WBT-61300 6.1 300
T Y e T
Product Code
-_ _-__
R-DB-Z 70 30 25 6.5 0.8 10
@70
R-DB-Z-FL 70 30 25 6.5 0.8 5
INSTALLATION DATA ~ i
Hole diameter in substrate d, [mm]
Min. installation depth hoom [mm]
Min. hole depth in substrate h, [mm]
Min. substrate thickness i [mm]
Min. spacing Siin [mm]
Min. edge distance Con [mm]
L

BASIC PERFORMANCE DATA

Propery Value

Design load N, [kN] 0.50

Fixing [mm]

Diameter Plate diameter Length Max. thickness
I T T

Product Code

KC with screw to wood

KC +UC-5050 5 50 60 30

KC + UC-5060 5 60 60 40

KC + UC-5070 5 70 60 50

e KC + UC-5080 5 80 60 60
KC +UC-5090 5 90 60 70

KC +UC-50100 5 100 60 80

KC +UC-60100 6 100 60 75

KC + UC-60120 6 120 60 95

26 KC +UC-60140 6 140 60 115
KC +UC-60160 6 160 60 135

KC +UC-60200 6 200 60 175

KC with selfdrilling screw to steel sheet

KC +WB-48100 4.8 100 60 90

KC + WB-48120 4.8 120 60 110

KC + WB-48140 4.8 140 60 130

KC + WB-48160 4.8 160 60 150

s KC +WB-48170 4.8 170 60 160
KC + WB-48180 4.8 180 60 170

KC + WB-48200 4.8 200 60 190

KC + WB-48220 4.8 220 60 210
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R_ Kw L INSULATION
RETAINING PLATE

Insulation retaining plate for use in combination with facade fixings from TFIXand Kl ranges

R-KWL-140

@ ETA 17/0161 c €

FEATURES AND BENEFITS ~\~

= Quick and easy application possible with all ETICS fixings.

= Nylon versions ideal for enhanced plate stiffness.

= Polypropylene standard versions are recommended
for cost-effective applications.

= A versatile solution for many insulation scenarios.

INSTALLATION GUIDE ~~

1. Insert chosen TFIX or Kl fixing through hole in centre of KWL flange.

2. Follow installation procedure for relevant TFIX or KI fixing.

PRODUCT INFORMATION ~~

h @D h,

R-KWL-90

Product Code

/ ;
RKWL90 o & L 4

APPLICATIONS ~

= External Thermal Insulation
Composite Systems (ETICS)

= Polystyrene (EPS) boards

= Mineral wool

= Polyurethane (PU) boards

R-KWL-140

Screw [mm]

Plate diameter

KWL-110PP

BASE MATERIALS ~~

Approved for use in:

= Polystyrene (EPS)
Boards

= Mineral wool (MW)
boards

Length

@90 R-KWL-090
2110 R-KWL-110
2140 R-KWL-140

90
110
140

15
15
15

I°PRAWLPLUG ®© | FACADE FIXINGS
R K INSULATION RETAINING PLATE
- VV x WITH PERFORATOR

Joining retaining plate with perforator for countersunk installation in mineral wool insulation boards

@ ETA 17/0161 c €

FEATURES AND BENEFITS ~ APPLICATIONS ~~
= Usage always with screw-in insulation fixing eg. R-TFIX-8SX / KWX = External Thermal Insulation
= Wide retaining plate improve pull-through insulation loads Composite Systems (ETICS)
for the fixing point
= Allows countersunk installation into all mineral wool-insulation
boards with minimal lateral tensile strength and phenolic board
= Accurate countersunk setting automatically sets
the fixing flush with the insulation layer
= Permanent contact pressure
= No additional installation tool required
= Quick and easy installation
= Compatible with TFIX-85-MW insulation cap

INSTALLATION GUIDE ~~

. Drill a hole of required diameter and depth

. Drilling depth of min 35mm in A,B,C,D materials and 75mm in Aerated Concrete Block.

. Clean drilled hole 3 times.

. Insert R-TFIX-TOOL-BLACK into recess in head moulding of R-TFIX-8SX screw.

. Insert the fixing into the drilled hole.

. When using the KWX-63 the teeth should be embedded in the insulation material after hammering.

. Embedment depth of min 25mm in A,B,C,D materials and 65mm in Aerated Concrete Block.

. Apply steady axial pressure, ensuring the disc of the setting tool is kept perpendicular to the fixing axis.
. Steadily drive in the screw with high revs until fixing is secure (when disc touches insulation surface).

OV O NV A WN =

PRODUCT INFORMATION ~~

‘ Fixing ‘
Drill diameter
Product Code Plate diameter
110 R-KWX-110 110 63.5
63,5 R-KWX-63 63.5 63.5
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BASE MATERIALS ~~

Approved for use in:

= Polystyrene (EPS)
Boards

= Mineral wool (MW)
boards

Fixing

Length

13.7
16.5




Roofing Insulation
Fixings

R-GOK Telescopic sleeve with round plate 349
R-WBT Screw for concrete 352
R-WX-T Self-drilling screws for steel 354
R-WO-T Screws for steel 356
R-WW-T Screws for timber 358
R-POK Steel washers 360
R-POW-05, R-POW-07 Oval steel washers 361




I2PRAWLPLUG ® | ROOFING INSULATION FIXINGS

OVERVIEW OF OUR RANGE ROOFING INSULATION FIXINGS SELECTOR ~~

@
- H g
ROOFING SCREWS R-WBT R-WX R-WO R-WW
R-GOK-N, R-GOK P Vs v v Vs
(7, ]
w
@ , R-POK-040-ALZN
F & R-POK-041-ALZN @ Vs \Va \ Vs
Y T R-POK-06-ALZN
awn
o:
g % R-POW-05-ALZN (D] \Va \ V2 V2
w
=
R-POW-07-ALZN { @ ) v \ v \Va
SCREW LENGTH [mm] 50-300 50-300 60-300 20-120
w
E SCREW THREAD DIAMETER [mm] 6.1 4.8 4.8 5.0
TELESCOPIC RANGE [mm] 15-725 15-725 15-725 25-725
WO
CONCRETE . 4 \ - +4ALL-8 }
THIN-WALLED CONCRETE SLABS m \a - - -
(7, ]
w
k. STEEL D _ v v i
[+ 4
-
(7]
@  TIMBER E Vs - \Va Vs
(7, ]
ORIENTED STRAND BOARD ! Vs - Y v
7 B
PLYWOOD L Vs \Va Vs
[7,]
: @€ v v v v
>
)
&
NATIONAL
n -
< APROVAL \4 v v
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TELESCOPIC SLEEVE
WITH ROUND PLATE

Telescopic sleeve for flat roof insulation fixings. Combined together with the corresponding screw

allows application in all types of substrates.

@ ETA-09/0346 c €

FEATURES AND BENEFITS ~

= Impact-resistant material used ensures constant mechanical
properties over the lifetime of a roof. Also, retains its properties
over a wide temperature range

= Round plate eliminates the need of positioning the fixing during
the installation, the bottom part of the connection sleeve is
designed to carry very heavy loads during operation of the roof

= Internal sleeve design allows pre-assembly with any Rawlplug
roofing screw, shortening installation

= The lower part of the connector telescope has been designed
in the shape of a cone with an optimum angle of inclination which
significantly affects the speed of its installation

= Guarantees the highest load capacity of the roof construction
for both static and dynamic loads in accordance with ETAG006

INSTALLATION GUIDE ~~

APPLICATIONS ~~
= Mechanically fastened flexible
roof waterproofing membrane

Installation
guide movie

BASE MATERIALS ~
Approved for use in:

= Concrete

= Concrete Slab

= Metal Sheet & Profiles
= Timber

= Plywood

= Chipboard

VERSION ~
= GOK - Polypropylene
= GOK-N - Nylon

e ==

S—————rrrsrrerrssIIIIITY

ottty

1. Drill the hole of required diameter and depth
2. Lightly insert plastic sleeve into insulation material

3. Using drilling machine, drive the screw into substrate until fixing depth is reached

349
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I2RAWLPLUG © | ROOFING INSULATION FIXINGS I2RAWLPLUG © | ROOFING INSULATION FIXINGS
R G o TELESCOPIC SLEEVE R G o TELESCOPIC SLEEVE
- WITH ROUND PLATE - WITH ROUND PLATE (cont.)

PRODUCT INFORMATION ~~ Design performance data
PULL OUT - SCREW FROM SUBSTRATE

L @D
P >

Effective embedment depth h, [mm]

TENSION LOAD

PULL-OUT FAILURE
Characteristic resistance Veen [kN] 1.20 1.20 1.20 1.20 1.20 1.20
Design resistance Vo [kN] 1.22 1.22 1.22 1.22 1.22 1.22
PULL OUT -GOK SLEEVE
Characteristic resistance Veeo [kN] 5.03 9.15 14.50 21.08 39.25 61.25

Plastic sleeve “ Design resistance Vo [kN] 0.80 0.80 0.80 0.80 0.80 0.80

Product Code

ASSOCIATED PRODUCTS ~~

=]
B S S N —" AT -—

R-GOK-015 15.5
R-GOK-035 15.5 35 50 50 300 RT-SDSA RT-SDSR RT-ADAP
R-GOK-065 15.5 65 50 80 330 Drill bits Aggressor SDS plus Drill bits Rebardrill SDS plus Expanders SDS plus Roof System
R-GOK-075 15.5 75 50 90 340
R-GOK-085 15.5 85 50 100 350
R-GOK-095 15.5 95 50 110 360 ﬁ
R-GOK-105 15.5 105 50 120 370 RT-TD
R-GOK-125 15.5 125 50 140 390 L
R-GOK-135 15.5 135 50 150 400 Drill bits Roof System
R-GOK-165 15.5 165 50 180 430
R-GOK-185 15.5 185 50 200 450
R-GOK-225 15.5 225 50 240 490
R-GOK-255 15.5 255 50 270 520
R-GOK-285 15.5 285 50 300 550
R-GOK-325 15.5 325 50 340 590
R-GOK-385 15.5 385 50 400 650
R-GOK-425 15.5 425 50 440 690

R-GOK-525-N 15.5 525 50 540 790

R-GOK-625-N 15.5 625 50 640 890

R-GOK-725-N 155 725 50 740 990

INSTALLATION DATA ~

S R Py ey Tias
Screw diameter [mm]

Hole diameter in substrate do [mm] - - -

Min. hole depth in substrate h, [mm] - - - 4
Min. installation depth Room [mm] - 24 18 @

Min. substrate thickness hoin [mm] 0.5 24 18 aso Mteria A
Min. spacing Sinin [mm] 120 120 120 ElF
Min. edge distance o [mm] 30 30 30 \

BASIC PERFORMANCE DATA ~

Effective embedment depth h, [mm] 0.75 24.00 18.00
MEAN ULTIMATE LOAD N,

GOK +WO [kN] 1.66 2.53 2.33
CHARACTERISTIC LOAD N,

GOK + WO [kN] 0.93 1.45 1.08

DESIGN LOAD N,

GOK +WO [kN] 0.46 0.72 0.75
RECOMMENDED LOAD N,

GOK + WO [kN] 0.33 0.51 0.38
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R-WBT &%
- FOR CONCRETE

Screw for concrete substrates, TX25 head. Shape and type of the thread specially design to allow connecting
to concrete and wood.

@ ETA-09/0346 c E

FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~
= Hardened thread surface = Insulation materials Approved for use in:
= High quality anti-corrosion coating guarantees resistance of 15 in flat roof applications = Concrete
Kesternich cycles in conjunction with telescopic = Concrete Slab
= Shape and type of the thread specially design to allow connecting connector and steel washer = Timber

to concrete and wood

= The drill point is designed to provide a fast and hassle-free
installation. Sharp point of the drill prevents movement of the
surface of the fixture

= Pre-assembly with other component is possiblebefore installation

INSTALLATION GUIDE ~~

1. Drill the hole of required diameter and depth (where applicable)
2. 2. Lightly insert plastic sleeve into insulation material
3. 3. Using drilling machine, drive the WBT screw into substrate until fixing depth is reached

PRODUCT INFORMATION ~~

Plastic sleeve ||\\'\\\\\'\\\\; \
ARARAR)

Product Code
L ©
|

R-WBT-61050 6.1 50

R-WBT-61075 6.1 75

R-WBT-61090 6.1 90

R-WBT-61100 6.1 100

R-WBT-61120 6.1 120

R-WBT-61140 6.1 140

R-WBT-61160 6.1 160

R-WBT-61180 6.1 180

R-WBT-61200 6.1 200

R-WBT-61220 6.1 220

R-WBT-61240 6.1 240

R-WBT-61260 6.1 260

R-WBT-61300 6.1 300

I°PRAWLPLUG ® | ROOFING INSULATION FIXINGS
R-WBT
- FOR CONCRETE (cont.)

INSTALLATION DATA ~

Thin-walled slab q
6.1 6.1 6.1

Screw diameter d [mm]

Hole diameter in substrate d, [mm] 5 5 -

Min. hole depth in substrate h, [mm] 35 25 -

Min. installation depth o [mm] 30 20 30

Min. substrate thickness hoin [mm] 35 30 30 Baso Mool
Min. spacing Smin [mm] 120 120 120

Min. edge distance Coin [mm] 30 30 50

Screw drive - [-1 - TX25 TX25

BASIC PERFORMANCE DATA ~

_ Concrete C12/15 Concrete C20/25 Thin-walled slab C16/20 Timber, grade C24

Effective embedment depth h . [mm] 30.00 30.00 20.00 30.00
MEAN ULTIMATE LOAD N, .

GOK + WBT [kN] 2.52 2.52 2.20 2.52
CHARACTERISTIC LOAD N

GOK + WBT [kN] 2.42 2.46 1.85 2.46

DESIGN LOAD N,,

GOK + WBT [kN] 0.96 1.23 0.76 1.23
RECOMMENDED LOAD N,

GOK + WBT [kN] 0.69 0.88 0.54 0.88

Design performance data

PULL OUT - SCREW FROM SUBSTRATE

Thin-walled slab| Timber, grade
C16/20 C24

[mm] 30 20 20 30 18

Size Concrete C12/15 Concrete C20/25

Effective embedment depth h,, h

ef

TENSION LOAD

PULL-OUT FAILURE

Characteristic resistance Vo [kN] 2.42 2.25 4.03 1.85 3.65
Design resistance - [kN] 0.96 0.90 1.59 0.76 1.21
PULL OUT -GOK SLEEVE
Characteristic resistance Vo [kN] 2.46
Design resistance Rk [kN] 1.23
ASSOCIATED PRODUCTS ~
)

R-GOK RT-SDSA RT-ADAP
Telescopic sleeve with round plate Drill bits Aggressor SDS plus Expanders SDS plus Roof System
RT-TD
Drill bits Roof System
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R wx SELF-DRILLING
- - SCREWS FOR STEEL

Screw for trapezoidal steel sheet

@ ETA-09/0346 c €

FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~

= Hardened thread surface = Insulation layers on flat roofs Approved for use in:

= High quality anti-corrosion coating guarantees resistance of 15 together with a appropriate = Metal Sheet & Profiles
Kesternich cycles telescopic or steel washer

= Shape and type of the thread specially design to allow connecting
to metal sheets

= The drill point is designed to provide a fast and hassle-free
installation. Sharp point of the drill prevents movement of the [l
surface of the fixture Installation

= Reduced drilling point ensures optimal tightness and correct hole guidemovie
diameter in thin metal sheets.

= Pre-assembly with other components is possible before installation

INSTALLATION GUIDE ~~

1. Select a suitable screw type for substrate
2. Lightly insert plastic sleeve into insulation material
3. Using drilling machine, drive the screw into substrate until fixing depth is reached

PRODUCT INFORMATION ~~

-
A R L |
L ! 1

4.8 50

R-WX-48T050

R-WX-48T060 4.8 60
R-WX-48T070 4.8 70
R-WX-48T080 4.8 80
R-WX-48T100 4.8 100
R-WX-48T120 4.8 120
R-WX-48T140 4.8 140
R-WX-48T160 4.8 160
R-WX-48T180 4.8 180
R-WX-48T200 4.8 200
R-WX-48T240 4.8 240
R-WX-48T300 4.8 300
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R WX SELF-DRILLING
- - SCREWS FOR STEEL (cont.)

INSTALLATION DATA ~

e | s e
Screw diameter d [mm] 4.8
Hole diameter in substrate by [mm] - |
Min. hole depth in substrate o [mm] - L § l
Min. installation depth Room [mm] -
Min. substrate thickness hoin [mm] 0.63 aso ato |
Min. spacing Suin [mm] 120 é B E
Min. edge distance C . [mm] 30
min N
BASIC PERFORMANCE DATA
Substrate Concrete C12/15
Effective embedment depth h,, [mm] 0.75
MEAN ULTIMATE LOAD N, .
GOK + WX [kN] 1.42
CHARACTERISTIC LOAD N,
GOK + WX [kN] 1.01
DESIGN LOAD N,
GOK + WX [kN] 0.50
RECOMMENDED LOAD N
GOK + WX [kN] 0.36

Design performance data ~\
PULL OUT - SCREW FROM SUBSTRATE

[mm] 0.75 1 1.25

Effective embedment depth h, . h

TENSION LOAD

PULL-OUT FAILURE

Characteristic resistance Rk [kN] 1.01 1.53 1.66
Design resistance Vo [kN] 0.50 0.76 0.83
PULL OUT -GOK SLEEVE
Characteristic resistance kp [kN] 2.45
Design resistance Vo [kN] 1.23
ASSOCIATED PRODUCTS ~
)
S e — -
R-GOK RT-SDSA RT-ADAP
Telescopic sleeve with round plate Drill bits Aggressor SDS plus Expanders SDS plus Roof System
RT-TD
Drill bits Roof System
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R-wo -T SCREWS FOR STEEL (cont.)

INSTALLATION DATA ~

I2PRAWLPLUG © | ROOFING INSULATION FIXINGS
R-wo -T SCREWS FOR STEEL

Screw for trapezoidal steel sheet substrate; max thickness of 0.9mm, TX25 drive

e e oo IS
Screw diameter d [mm] 4.8 4.8 4.8
Hole diameter in substrate d, [mm] - - - |
Min. hole depth in substrate h, [mm] - - - L |
Min. installation depth o [mm] - 24 18 @
Min. substrate thickness hoin [mm] 0.5 24 18 Base aterial A
Min. spacing S [mm] 120 120 120 <l 4
Min. edge distance Coin [mm] 30 30 30 \
BASIC PERFORMANCE DATA ~
_ Steel Timber, grade C24 Chipboard 0SB
Effective embedment depth h,. [mm] 0.75 24.00 18.00
ETA-09/0346 MEAN ULTIMATE LOAD N, .
GOK + WO [kN] 1.66 2.53 2.33
CHARACTERISTIC LOAD N,
FEATURES AND BENEFITS ~~ APPLICATIONS BASE MATERIALS ~~ GOK +WO kN] 0.93 1.45 1.08
= Hardened thread surface = Insulation layers on flat Approved for use in: DESIGN LOAD N,
= High quality anti-corrosion coating guarantees resistance of 15 roofs together with a = Metal Sheet & Profiles GOK + WO [kN] 0.46 0.72 0.75
Kesternich cycles _ . _ appropriate telescopic or ] Tin_1ber RECOMMENDED LOAD N,
= Shape and type of the thread specially design to allow connecting steel washer = Chipboard COK+WO N 033 051 038
to metal sheets and wood = Oriented Strand Board * [kN] : > ’
= The drill point is designed to provide a fast andhassle-free
installation. Sharp point of the drill prevents movement of the Design performance data ~\~
surface of the fixture
= Pre-assembly with other components is possible before ; PULL OUT - SCREW FROM SUBSTRATE
installation =]EE Size Steel Timber, grade C24 | Plywood | Chipboard OSB
fiSaiit Effective embedment depth h,, h, [mm] 0.5 0.63 0.75 24 20 18

INSTALLATION GUIDE ~

TENSION LOAD

PULL-OUT FAILURE

Characteristic resistance Veeo [kN] 1.20 1.20 1.20 1.20 1.20 1.20
Design resistance Vo [kN] 1.22 1.22 1.22 1.22 1.22 1.22
PULL OUT -GOK SLEEVE
Characteristic resistance Vees [kN] 5.03 9.15 14.50 21.08 39.25 61.25
Design resistance Veeo [kN] 0.80 0.80 0.80 0.80 0.80 0.80

1. Lightly insert plastic sleeve into insulation material

2. Using drilling machine, drive the WO screw into substrate until fixing depth is reached ASSOCIATED PRODUCTS

PRODUCT INFORMATION Y =

Plastic sleeve = {utututuinia e e e e
RaEEEE e R @ @
‘ L | ol R-coK RT'SDSA RT-ADAP
Rrcducecods ! o Telescopic sleeve with round plate Drill bits Aggressor SDS plus Expanders SDS plus Roof System

4.8

R-WO-48T060 60
R-WO-48T080 48 80 B S —
R-WO-48T100 48 100 RT-TD

R-WO-48T120 48 120

R-WO-48T140 48 140 Drill bits Roof System

R-WO-48T160 48 160

R-WO-48T180 48 180

R-WO-48T200 48 200

R-WO-48T240 48 240

R-WO-48T300 48 300

All products mentioned on this page are Rawl® or Rawlplug® trademarked
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R-WW-T SCREWS FOR TIMBER

Shape and type of the thread specially designed for fixing to wood, TX25 drive

ETA-09/0346

C€

FEATURES AND BENEFITS ~

= Hardened thread surface

= High quality anti-corrosion coating guarantees resistance of 15
Kesternich cycles

= The shape and type of screw’s thread is designed specifically for
connecting to wood.

= The drill point is designed to provide a fast and hassle-free
installation. Sharp point of the drill prevents movement of the
surface of the fixture

= Pre-assembly with other components is possible before
installation

INSTALLATION GUIDE ~~

4444333349997

APPLICATIONS ~

= Insulation materials
in flat roof applications in
conjunction with telescopic
connector and steel washer

1. Lightly insert plastic sleeve into insulation material

2. Using drilling machine, drive the WW screw into substrate until fixing depth is reached

PRODUCT INFORMATION ~~

Plastic sleeve
L

R-WW-50T25 5 25
R-WW-50T35 5 B5
R-WW-50T45 5 45
R-WW-50T55 5 55
R-WW-50T75 5 75
R-WW-50T90 5 90
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BASE MATERIALS ~~
Approved for use in:

= Timber

= Plywood

= Chipboard

= Oriented Strand

O}
Installation
guide movie

OO
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I2RAWLPLUG © | ROOFING INSULATION FIXINGS
R-WW-T SCREWS FOR TIMBER (cont.)

INSTALLATION DATA ~

Screw diameter

Hole diameter in substrate
Min. hole depth in substrate
Min. installation depth

Min. substrate thickness

Min. spacing s

Min. edge distance C

d

BASIC PERFORMANCE DATA ~

Effective embedment depth h,.
GOK +WO
GOK + WO
GOK +WO

GOK+WO

Design performance data
PULL OUT - SCREW FROM SUBSTRATE
Size

Effective embedment depth h, .

Characteristic resistance
Design resistance

PULL OUT -GOK SLEEVE
Characteristic resistance

Design resistance

ASSOCIATED PRODUCTS ~~

R-GOK

Telescopic sleeve with round pla

[mm]

[kN]

[kN]

[kN]

[kN]

te

N e m——

RT-TD
Drill bits Roof System

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

[mm]

h

TENSION LOAD

PULL-OUT FAILURE

ef

m Timber, grade C24 | Chipboard OSB =
5 5 5

24 20 18 fg
13200 13200 13200 - M \\\ // /\k‘ 2 ]
Y

24.00 20.00
MEAN ULTIMATE LOAD N,,, .

1.84 1.84
CHARACTERISTIC LOAD N,

1.66 1.66

DESIGN LOAD N,

0.83 0.83
RECOMMENDED LOAD N,

0.59 0.59

Steel

[mm] 0.5 0.63 0.75

Veeo [kN] 1.20 1.20 1.20
Voo [kN] 1.22 1.22 1.22
Vees [kN] 5.03 9.15 14.50
, [kN] 0.80 0.80 0.80
S T e ——
RT-SDSA

Drill bits Aggressor SDS plus

Timber, grade C24 | Plywood

18.00

Chipboard 0SB
24 20 18

1.20 1.20 1.20
1.22 1.22 1.22
21.08 39.25 61.25
0.80 0.80 0.80
e
=
RT-ADAP

Expanders SDS plus Roof System

All products mentioned on this page are Rawl® or Rawlplug® trademarked




R- Po K STEEL WASHERS R- P OW-OS' R- P 0w-07 OVAL STEEL WASHERS

Shape and type of the thread specially designed for fixing to wood, TX25 drive Steel washer with special form for roofing applications, for use with all types of roofing screws

R-POW-05-ALZN

R-POW-07-ALZN

@ ETA-09/0346

FEATURES AND BENEFITS ~ APPLICATIONS ~ BASE MATERIALS ~ FEATURES AND BENEFITS ~ APPLICATIONS ~~ BASE MATERIALS ~~
= Aluzinc coating for corrosion resistance = Mechanically fastened Approved for use in: = Deep shape of the washer in connection = Mechanically fastened Approved for use in:
= Formed profile for added stiffness flexible roof waterproofing = Metal Sheet & Profiles with WB double-threaded screw is the solution flexible roof waterproofing = Metal Sheet & Profiles
= |deal for rigid insulation membrane = Timber for installation of roofing membrane system to steel sheet membrane = Timber

= Chipboard = Oval washer made of aluminum and zinc sheet, which = Chipboard
INSTALLATION GUIDE ~ = Plywood ensures a very high resistance against corrosion = Plywood

= Concrete = Concrete

‘ * r 1 : = Concrete Slab INSTALLATION GUIDE = Concrete Slab

4 || T ‘
1. Position POK washer on insulation and insert: WCS,WW screw mm m

2. Using drilling machine, drive the screw into substrate until fixing depth is reached

1. Position POK washer on insulation and insert: WCS,WW screw
PRODUCT INFORMATION 2. Using drilling machine, drive the screw into substrate until fixing depth is reached

Aluminum washer Fixture PRODUCT INFORMATION ~~

‘ Hole diameter ‘ Plate diameter ‘ Thickness ‘ Min. thickness ‘ Max. thickness . o
Aluminum washer Fixture

Product Code ‘

Max. thickness
Product Code

d
R-POK-040-ALZN 2.5 40 0.7 45 265
R-POK-041-ALZN 7 40 0.7 45 265
R-POK-06-ALZN 6.5 76 07 RPOW-05-ALZN
R-POW-07-ALZN 7 82 40 07 45 265
ASSOCIATED PRODUCTS ~
ASSOCIATED PRODUCTS ~
[ — 1 @ P @®  =———rrmmrmrssT3388> '
- o S o g 0 ([ — 1 @ = @® P—————rrrrrrtIIIEITS
R-WBT R-WX-T R-WO-T
R-WBT R-WX-T R-WO-T
Screws for Concrete R-WX-T Self-drilling screws for steel R-WX-T Screws for steel
Screws for Concrete R-WX-T Self-drilling screws for steel R-WX-T Screws for steel
R-WW-T

R-WW-T
R-WX-T Screws for timber

R-WX-T Screws for timber

360 361 All products mentioned on this page are Rawl® or Rawlplug® trademarked




F IXI N G S E L ECTI 0 N ACCORDING TO INSULATION THICKNESS

STEEL

4minp

hom=0.9-2.5mm

Rawlplug code

Ron=0.7-0.9mm

Rawlplug code

b
usf" T ]
AFSRNNARY

Self-tapping screws

Rawlplug code

CONCRETE

i
With expansion plug

Rawlplug code

Self-tapping screws

Rawlplug code

200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680

720
740
760
780
800
820
840
860
880
900
920
940
960
980
990

R-GOK-035+R-WX-48T060
R-GOK-065+R-WX-48T050
R-GOK-085+R-WX-48T050
R-GOK-105+R-WX-48T050
R-GOK-105+R-WX-48T070
R-GOK-135+R-WX-48T060
R-GOK-165+R-WX-48T050
R-GOK-185+R-WX-48T050
R-GOK-185+R-WX-48T070
R-GOK-225+R-WX-48T050
R-GOK-225+R-WX-48T070
R-GOK-255+R-WX-48T060
R-GOK-285+R-WX-48T050
R-GOK-285+R-WX-48T070
R-GOK-325+R-WX-48T050
R-GOK-325+R-WX-48T070
R-GOK-325+R-WX-48T100
R-GOK-325+R-WX-48T120
R-GOK-325+R-WX-48T140
R-GOK-425+R-WX-48T050
R-GOK-425+R-WX-48T070
R-GOK-425+R-WX-48T100
R-GOK-425+R-WX-48T120
R-GOK-425+R-WX-48T140
R-GOK-525+R-WX-48T050
R-GOK-525+R-WX-48T070
R-GOK-525+R-WX-48T100
R-GOK-525+R-WX-48T120
R-GOK-525+R-WX-48T140
R-GOK-625+R-WX-48T050
R-GOK-625+R-WX-48T070
R-GOK-625+R-WX-48T100
R-GOK-625+R-WX-48T120
R-GOK-625+R-WX-48T140
R-GOK-725+R-WX-48T050
R-GOK-725+R-WX-48T070
R-GOK-725+R-WX-48T100
R-GOK-725+R-WX-48T120
R-GOK-725+R-WX-48T140
R-GOK-725+R-WX-48T160
R-GOK-725+R-WX-48T180
R-GOK-725+R-WX-48T200
R-GOK-725+R-WX-48T240
R-GOK-725+R-WX-48T240
R-GOK-725+R-WX-48T240
R-GOK-725+R-WX-48T300
R-GOK-725+R-WX-48T300
R-GOK-725+R-WX-48T300

R-GOK-035+R-WO-48T060
R-GOK-065+R-WO-48T060
R-GOK-085+R-W0-48T060
R-GOK-105+R-W0-48T060
R-GOK-105+R-W0-48T080
R-GOK-135+R-W0-48T060
R-GOK-165+R-W0O-48T060
R-GOK-185+R-WO-48T060
R-GOK-185+R-WO-48T080
R-GOK-225+R-W0-48T060
R-GOK-225+R-W0-48T080
R-GOK-255+R-W0-48T060
R-GOK-285+R-W0-48T060
R-GOK-285+R-W0-48T080
R-GOK-325+R-WO-48T060
R-GOK-325+R-WO-48T080
R-GOK-325+R-W0-48T100
R-GOK-325+R-W0-48T120
R-GOK-325+R-W0-48T140
R-GOK-425+R-W0-48T060
R-GOK-425+R-WO-48T080
R-GOK-425+R-WO-48T100
R-GOK-425+R-W0-48T120
R-GOK-425+R-W0-48T140
R-GOK-525+R-W0-48T060
R-GOK-525+R-W0-48T080
R-GOK-525+R-W0-48T100
R-GOK-525+R-W0O-48T120
R-GOK-525+R-W0O-48T140
R-GOK-625+R-W0-48T060
R-GOK-625+R-W0-48T080
R-GOK-625+R-W0-48T100
R-GOK-625+R-W0-48T120
R-GOK-625+R-W0-48T140
R-GOK-755+R-WO-48T060
R-GOK-725+R-WO-48T080
R-GOK-725+R-W0-48T100
R-GOK-725+R-W0-48T120
R-GOK-725+R-W0-48T140
R-GOK-725+R-W0O-48T160
R-GOK-725+R-WO-48T180
R-GOK-725+R-W0O-48T200
R-GOK-725+R-W0-48T240
R-GOK-725+R-W0-48T240
R-GOK-725+R-W0-48T240
R-GOK-725+R-W0-48T300
R-GOK-725+R-W0-48T300
R-GOK-725+R-WO-48T300

R-GOK-035+R-WBT-61075
R-GOK-035+R-WBT-61090
R-GOK-085+R-WBT-61050
R-GOK-105+R-WBT-61050
R-GOK-105+R-WBT-61090
R-GOK-135+R-WBT-61075
R-GOK-135+R-WBT-61090
R-GOK-165+R-WBT-61090
R-GOK-185+R-WBT-61090
R-GOK-035+R-WBT-61075
R-GOK-225+R-WBT-61090
R-GOK-255+R-WBT-61075
R-GOK-255+R-WBT-61090
R-GOK-285+R-WBT-61090
R-GOK-285+R-WBT-61100
R-GOK-325+R-WBT-61090
R-GOK-325+R-WBT-61100
R-GOK-325+R-WBT-61120
R-GOK-325+R-WBT-61140
R-GOK-385+R-WBT-61100
R-GOK-425+R-WBT-61090
R-GOK-425+R-WBT-61100
R-GOK-425+R-WBT-61120
R-GOK-425+R-WBT-61140
R-GOK-525+R-WBT-61075
R-GOK-525+R-WBT-61090
R-GOK-525+R-WBT-61100
R-GOK-525+R-WBT-61120
R-GOK-525+R-WBT-61140
R-GOK-625+R-WBT-61075
R-GOK-625+R-WBT-61090
R-GOK-625+R-WBT-61100
R-GOK-625+R-WBT-61120
R-GOK-625+R-WBT-61140
R-GOK-725+R-WBT-61075
R-GOK-725+R-WBT-61090
R-GOK-725+R-WBT-61100
R-GOK-725+R-WBT-61120
R-GOK-725+R-WBT-61140
R-GOK-725+R-WBT-61160
R-GOK-725+R-WBT-61180
R-GOK-725+R-WBT-61200
R-GOK-725+R-WBT-61240
R-GOK-725+R-WBT-61240
R-GOK-725+R-WBT-61300
R-GOK-725+R-WBT-61300
R-GOK-725+R-WBT-61300

R-GOK-035+R-WO-48080+R-K08L40
R-GOK-065+R-WO-48080+R-K08L40
R-GOK-085+R-W0O-48080+R-K08L40
R-GOK-105+R-WO-48080+R-K08L40
R-GOK-135+R-WO-48080+R-K08L40
R-GOK-135+R-W0-48080+R-K08L40
R-GOK-165+R-WO-48080+R-K08L40
R-GOK-185+R-W0O-48080+R-K08L40
R-GOK-185+R-W0O-48100+R-K08L40
R-GOK-225+R-W0O-48080+R-K08L40
R-GOK-225+R-WO-48100+R-K08L40
R-GOK-255+R-W0-48080+R-K08L40
R-GOK-285+R-WO-48080+R-K08L40
R-GOK-285+R-W0O-48100+R-K08L40
R-GOK-325+R-W0O-48080+R-K08L40
R-GOK-325+R-W0O-48100+R-K08L40
R-GOK-325+R-W0O-48120+R-K08L40
R-GOK-325+R-W0O-48120+R-K08L40
R-GOK-325+R-W0-48140+R-K08L40
R-GOK-425+R-WO-48080+R-K08L40
R-GOK-425+R-W0O-48100+R-K08L40
R-GOK-425+R-W0O-48120+R-K08L40
R-GOK-425+R-W0O-48140+R-K08L40
R-GOK-425+R-W0O-48160+R-K08L40
R-GOK-525+R-WO-48080+R-K08L40
R-GOK-525+R-W0-48100+R-K08L40
R-GOK-525+R-W0O-48120+R-K08L40
R-GOK-525+R-W0O-48140+R-K08L40
R-GOK-525+R-W0-48160+R-K08L40
R-GOK-625+R-WO-48080+R-K08L40
R-GOK-625+R-WO-48100+R-K08L40
R-GOK-625+R-W0-48120+R-K08L40
R-GOK-625+R-WO-48140+R-K08L40
R-GOK-625+R-W0O-48160+R-K08L40
R-GOK-725+R-W0O-48080+R-K08L40
R-GOK-725+R-W0O-48100+R-K08L40
R-GOK-725+R-W0O-48120+R-K08L40
R-GOK-725+R-W0O-48140+R-K08L40
R-GOK-725+R-W0-48160+R-K08L40
R-GOK-725+R-W0O-48180+R-K08L40
R-GOK-725+R-WO-48200+R-K08L40
R-GOK-725+R-W0-48240+R-K08L40
R-GOK-725+R-W0O-48240+R-K08L40
R-GOK-725+R-WO-48300+R-K08L40
R-GOK-725+R-WO-48300+R-K08L40
R-GOK-725+R-W0-48300+R-K08L40

R-GOK-035+R-WW-5075
R-GOK-065+R-WW-5055
R-GOK-085+R-WW-5055
R-GOK-105+R-WW-5055
R-GOK-105-R-WW-5075
R-GOK-135+R-WW-5075
R-GOK-165+R-WW-5055
R-GOK-185+R-WW-5055
R-GOK-185+R-WW-5075
R-GOK-225+R-WW-5055
R-GOK-225+R-WW-5075
R-GOK-255+R-WW-5075
R-GOK-285+R-WW-5055
R-GOK-285+R-WW-5075
R-GOK-325+R-WW-5055
R-GOK-325+R-WW-5075
R-GOK-325+R-WW-5090
R-GOK-425+R-WW-5055
R-GOK-425+R-WW-5075
R-GOK-425+R-WW-5090
R-GOK-425+R-WW-5120
R-GOK-425+R-W0-48140
R-GOK-525+R-WW-5055
R-GOK-525+R-WW-5075
R-GOK-525+R-WW-5090
R-GOK-525+R-WW-5120
R-GOK-525+R-W0-48140
R-GOK-625+R-WW-5055
R-GOK-625+R-WW-5075
R-GOK-625+R-WW-5090
R-GOK-625+R-WW-5120
R-GOK-625+R-W0-48140
R-GOK-725+R-WW-5055
R-GOK-725+R-WW-5075
R-GOK-725+R-WW-5090
R-GOK-725+R-WW-5120
R-GOK-725+R-W0-48140
R-GOK-725+R-W0-48160
R-GOK-725+R-W0O-48180
R-GOK-725+R-W0-48200
R-GOK-725+R-W0-48240
R-GOK-725+R-W0-48240
R-GOK-725+R-W0-48300
R-GOK-725+R-W0-48300
R-GOK-725+R-W0-48300
R-GOK-725+R-W0-48300

ug Essentials

Fire Protection Systems

hors & Mechanical Anchors

Insulation Fixings

Fasteners

More from Rawlplug

Efficacy in the hardest conditions
We are proud to present innovative fixing from the

group designed for the heavy loads de-
manded by industrial construction. Among our products you will find
unique solutions to enable you to achieve maximal amounts with any
kind of substrate. Knowledge backed-up with experience guarantees
the effectiveness of our fixings and the success of your investment.
Durability and versatility
Our wide range of expansion plugs made of synthetic materials and
metal, for low and medium loads, have been used for years for both
industrial and residential construction. Incredibly durable FF1 from
frame fixings group, universal in use 4ALL and UNO Plug, no. 1 on
the UK market, are leading products of RAWLPLUG®'s offer in the
field of , designed with every substrate in mind.

Innovations in Energy Saving construction

As a leading producer of facade insulation fixings we would like to
present to you our wide array of products used in energy saving
constructions. The Reliability and simplicity of our solutions
combined with their ease of installation make them the most popular
and desired by professionals. We invite you to familiarize yourselves
with our offer for

Excellent resistance for high loads

Thanks to our close cooperation with roof covering product
producers, and our insight into the needs of investment contractors,
our are one of the most popular among
European roof fixing system producers. We invite cooperation from
engineers, architects, and roof works contractors. And encourage you
to try out our calculation software “ROOFIX" today.

Guarantee of lasting quallt?l

Thanks to our constant monitoring of the production

of assortments from our range
we guarantee the constant and repeatable quality of our products.
Their wide range of application possibilities and high efficiency has
enabled us to rank among the top 5 of companies in the construc-
tion chemistry industry for years.

Maximal weather resistance

Rawlplug® guarantee reliability of connections and max-
imal weather resistance. Our products, thanks to the use of appro-
priate materials and adoption of modern anticorrosion coating, pass
even the hardest tests, matching the expectations of the most de-
manding clients. In our rich offer of screws characterized by extraor-
dinary ease of installation, one may find perfect kind of connection
for any kind of material and substrate.

Save time and minimize costs

In our offer of you may find, among others,
highly effective pneumatically and gas powered nailers with acces-
sories, compressors and an innovative and ergonomic rebar tier. We
invite you to familiarize yourselves with the capabilities of Rawlplug®
tools, which can significantly increase the comfort and effectiveness
of work at any construction site.

Maximal effect of optimal offer

In order to ease the application and proper use and installation of
our products, we supplement the our assortment of fixings with

a precisely composed offer of . They include,
among others, European-made drills of the highest quality, as con-
firmed with a Sichersafe certificate. We invite you to familiarize
yourselves with our offer of accessories for professional installation
techniques of the Rawlplug® brand.

Ergonomics For construction and at home

We offer high-quality tools that are
recommended for both professionals and home DIY. Rawlplug’s
stapling tools are especially intended for construction, finishing
works and repairs while our hot-melt adhesive system includes a new
line of glue guns and glues for a wide range of applications - all of
which are exceptionally easy to use and provide maximum efficiency
and a high degree of flexibility for routine work

Unique and exclusive exposition

Rawlplug itis a unique and complete solution
designed for product exposition in building wholesale and retail
stores. The POS system is based on easily configurable rack compo-
nents enhanced with expansive information elements and additional
decorations, as well as a combination of individual packages in form
of innovative Rawlplug Bag and cutting-edge cardboard boxes.
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AUSTRALIA

Rawlplug Australia

255 Whitehorse Road

Suite 7, Level 1

Balwyn, Vic 3103

Tel: + 61 428 647 745

Email: craig.salmon@rawlplug.com
Web: www.rawlplug.com

Koelner Deutschland GmbH
Gmunder Str. 65

73614 Schorndorf

Tel: +49 (0) 7181 977 72-0

Email: info@koelner-befestigung.de
Web: www.rawlplug.com

ITALY

Rawlplug Italy S.r.L.

Via Privata Euro Industrie n. 4/6
20052 - Vignate (Ml)

Tel. +39 02 50309590

Email: informazioni@rawlplug.com
Web: www.rawlplug.it

Koelner Trading KLD LLC
ul. Dzerzhinskogo 219

236034 Kaliningrad

Tel: + 7 (4012)65 85 75

Email: info@koelner-trading.ru
Web: www.koelner-trading.ru

Rawl Scandinavia AB
Baumansgatan 4

593 32 Vastervik

Tel: +46(0)490 30660
Email: info@rawlplug.se
Web: www.rawlplug.se

Rawlplug Middle East FZE
P.O. Box 261024 Dubai, UAE
Warehouse No.RAO8BCO1

Tel: + 971 (4) 8839 501

Email: dubai@rawlplug.co.uk
Web: www.rawl.ae

Rawlplug Shanghai

Trading Co., Ltd.

Room B209, No. 139 Fanghua Road,
Pudong, Shanghai

P.R. China Post code 201204
Tel:+86 189 1882 8527

Email: Jennifer.Song@rawlplug.com
Web: www.rawlplug.com

Koelner Hungéria KFft
Jedlik Anyos at. 34

2330 Dunaharaszti

Tel: + 36 (24) 520 400
Email: info@koelner.hu
Web: www.koelner.hu

UAB Koelner Vilnius
Zarijy g. 2

LT-02300, Vilnius

Tel: + 370 (5) 2324 862
Email: koelner@koelner.lt
Web: www.koelner.lt

SINGAPORE

Rawlplug Singapore Pte. Ltd.
Blk 302, #04-11, 25B Loyang Crescent
Loyang Offshore Supply Base
Singapore 506817

Tel: + 65 9078 5220

Email: jacek.nowicki@rawlplug.com.sg
Web: www.rawlplug.com

THAILAND

Rawlplug Manufacturing
(Thailand) Limited
Address: 888/43 Moo 9
T.Bangpla, A.Bangplee
Samutprakarn 10540
Thailand

Tel.: +662 731 4788

Web: www.rawlplug.com

UNITED KINGDOM
Rawlplug Ltd

Skibo Drive

Thornliebank Industrial Estate
Glasgow G46 8JR

Tel: + 44 (0) 141 638 7961

Fax: + 44 (0) 141 638 7397
Email: rawlinfo@rawlplug.co.uk
Web: www.rawlplug.co.uk

Koelner CZs.r.o

Palackého 1154/76A

702 00 Ostrava-Piivoz

Tel: + 420 596 636 A 397

Email: objednavky@rawlplug.cz
Web: www.koelner.cz

Web: www.rawlplug.cz

INDIA

Rawlplug Products and Services

India Private Limited
Head Office: +91 08'4302 2234

#29, Prestige Meridian - 1503, M.G.Road,

Bangalore — 560001, Karnataka, India
Tel: 91 -7356209642

Email: india@rawlplug.com

Web: rawlplug.com

POLAND

Rawlplug S.A.

ul. Kwidzyrska 6

51-416 Wroctaw

Tel. +48 (71) 32 60 100
Fax. +48 (71) 37 26 111
Email: info@rawlplug.com
Web: www.rawlplug.com

Koelner Slovakia, s.r.o.
Janosikova 1

01001 Zilina

Tel: +421 415003 900

Email: objednavky@rawlplug.sk
Web: www.koelner.sk

Web: www.rawlplug.sk

TURKEY

Rawlplug Turkey

Insaat Malzemeleri LTD. STI.
FSM mah. Poligon cad. Buyaka 2
sitesi 3 blok NO8C/1

Umraniye /I stanbul

Tel.: +905 449 300 261

Web: www.rawlplug.com

Rawlplug Inc.

225 West Washington Ste 2600
Chicago IL 60605
Tel:+1312940 5102

Web: www.rawlplug.us
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FRANCE

RAWLPLUG France

Batiment DC6, ZAC de la Feuchére
16, rue Jean Mermoz

77290 Compans

Tel: +33(0) 16021 5020

Email: rawl@rawlplug.com

Web: www.rawlplug.fr

IRELAND
Rawlplug Ireland Ltd

Unit 10 Donore Business Park
Donore Road Drogheda

Co Louth A92 C522

Tel: + 353 (0) 41 9844 338
Email: sales@rawlplug.ie
Web: www.rawlplug.ie

PORTUGAL

Rawlplug Lda

Business Park Maia

Rua Eng Frederico Ulrich 3110, B1
4470-605 Maia, Portugal

Email: pt.clientes@rawlplug.com
Tel. +351 221174 633

Web: www.rawlplug.pt

Rawlplug Lda

Business Park Maia

Rua Eng Frederico Ulrich 3110, B1
4470-605 Maia, Portugal

Email: es.clientes@rawlplug.com
Tel. +34 653 782 215

Web: www.rawlplug.es

UKRAINE

Koelner Ukraine LLC
Lvivska Bichna, 6

Sokilnyky

Pustomyty Dstr., Lviv Reg. 81130
Tel.: + 380 (32) 2440 744

Email: koelner@koelner.ua

Web: www.koelner.ua

FactoryA_18_4 B,C,D, E,
Lot A_18_CN

Bau Bang Industrial Park, Lai Uyen Town

Bau Bang District,

Binh Duong Province
Vietnam, 75700

Email: info@rawlplug.com



