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I LEGAL BASES AND GENERAL CONDITIONS

1 This European technical approval is issued by Osterreichisches Institut fiir Bautechnik in
accordance with:

1. Council Directive 89/106/EEC of 21 December 1988 on the approximation of laws, regulations
and administrative provisions of Member States relating to construction products’ —
Construction Products Directive (CPD) —, amended by the Council Directive 93/68/EEC of
22 July 1993%, and Regulation (EC) 1882/2003 of the European Parliament and of the Council
of 29 September 20037,

2. dem Gesetz (ber Bauprodukte und die Akkreditierung von Priif-, Uberwachungs- und
Zertifizierungsstellen  fir  Bauprodukte in  Wien  (Wiener  Bauprodukte-  und
Akkreditierungsgesetz — WBAG) LGBI. Nr. 30/1996, in der Fassung LGBI. Nr. 71/2001, LGBI.
Nr. 36/2007, LGBI. Nr. 24/2008 und LGBI. Nr. 8/2012;

the Viennese law on construction products and the accreditation of testing, inspection, and
certification bodies for construction products (Viennese construction products and
accreditation law - WBAG), LGBI. Ne 30/1996, amended by LGBI. Ne 71/2001, LGBI.
Ne 36/2007, LGBI. Ne 24/2008 and LGBI. Ne 8/2012;

3. Common Procedural Rules for Requesting, Preparing and the Granting of European technical
approvals set out in the Annex of Commission Decision 94/23/EC*:

2 Osterreichisches Institut fiir Bautechnik is authorised to check whether the provisions of this
European technical approval are met. Checking may take place in the manufacturing plant.
Nevertheless, the responsibility for the conformity of the products to the European technical
approval and for their fitness for the intended use remains with the holder of the European
technical approval.

3 This European technical approval is not to be transferred to manufacturers or agents of
manufacturers other than those indicated on Page 1, or manufacturing plants other than those
indicated on Page 1 of this European technical approval.

4 This European technical approval may be withdrawn by Osterreichisches Institut fiir Bautechnik,
in particular pursuant to information by the Commission according to Article 5 (1) of Council
Directive 89/106/EEC.

5 Reproduction of this European technical approval including transmission by electronic means

shall be in full. However, partial reproduction may be made with the written consent of
Osterreichisches Institut fiir Bautechnik. In this case partial reproduction has to be designated as
such. Texts and drawings of advertising brochures shall not contradict or misuse the European
technical approval.

6 The European technical approval is issued by the Approval Body in its official language. This
version corresponds to the version circulated within EOTA. Translations into other languages
have to be designated as such.

! Official Journal of the European Communities Ne L 40, 11.02.1989, page 12
? Official Journal of the European Communities Ne L 220, 30.08.1993, page 1
* Official Journal of the European Union Ne L 284, 31.10.2003, page 1

* Official Journal of the European Communities Ne L 17, 20.01.1994, page 34

0IB-290-007/12-012
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SPECIFIC CONDITIONS OF THE EUROPEAN TECHNICAL APPROVAL

Definition of product and intended use
Definition of product
The European technical approval (ETA) applies to a product, the

Halfen Insulated Connection — HIT-HP MV,
Halfen Insulated Connection — HIT-SP MV,
Halfen Insulated Connection - HIT-HP ZV and
Halfen Insulated Connection — HIT-SP ZV.

The Halfen Insulated Connection HIT-HP and -SP consists of 80 mm (HIT-HP) or 120 mm (HIT-
SP) thick insulating layer made of mineral wool and of a statically effective system made of steel
tension bars, steel shear bars and compression shear bearings made of ultra high-strength fibre
reinforced mortar.

The installed product with the range of applications and the product as delivered are shown in the
Annexes 1 and 2.

Intended use

The Halfen Insulated Connection HIT-HP and -SP is intended for applications in construction
works for which requirements regarding mechanical resistance and stability and safety in use in
the sense of the Essential Requirements 1 and 4 shall be fulfiled and where failure of the
connection will result in a risk to life and health of humans and/or will have significant economic
consequences.

The intended use of the product is in particular the connection of external slab-like members of
reinforced concrete with internal slab-like members, e.g. floor slabs of reinforced concrete in
buildings. The external and internal slab-like members are not part of the product.

NOTE As external slabs also vertical members like balustrades or parapets can be
connected with the product.

The Halfen Insulated Connection HIT-HP and -SP is intended as a load-bearing, thermal
insulating connection element between slabs with a thickness of 16 to 35 cm, made of reinforced
concrete of normal concrete with a strength class of at least C20/25 according to EN 206°.

The connection is intended to transfer moments, shear forces or a combination of moments and
shear forces. The forces will be transferred to the adjacent components through bond or surface
contact.

Specifically the product is intended to be used

to minimise thermal bridges in buildings

to transfer static and quasi-static bending moments and shear forces

NOTE Also tension and compression forces may be transferred by the product. These are,
however, not intended to be the major part of the transferred load.

included are members subject to fire regulation

— for non-dissipative structures in seismic areas

in the building the thermal insulation shall be covered resistant to driving rain

® Standards and other documents referred to in the European technical approval are listed in Annex 12.

01B-290-007/12-012
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Intended working life

The provisions made in the European technical approval are based on an assumed intended
working life of the connection of 50 years, provided that the products are subject to appropriate
installation, use and maintenance. The indications given on the working life of the Halfen
Insulated Connection HIT-HP and -SP cannot be interpreted as a guarantee given by the
manufacturer or the Approval Body, but are to be regarded only as a means for selecting the
appropriate product in relation to the expected, economically reasonable working life of the
construction works.

"Assumed working life" means that, when this working life has elapsed, the real working life may
be, in normal use conditions, considerably longer without major degradation affecting the
Essential Requirements. The real working life time of a product incorporated in a specific
construction depends on the environmental conditions to which that construction is subject and
the particular conditions of the design, execution, use and maintenance of that construction.
Therefore, it cannot be excluded that there are cases in which the real working life time of the
product may also be shorter than the assumed working life.

Characteristics of the product and methods of verification
Characteristics of the product
General

The slab connection shall correspond to the Annexes 1 to 10. The characteristic material values,
dimensions and tolerances of the slab connection not indicated in the Annexes shall correspond
to respective values laid down in the technical documentation® of the European technical
approval.

Safety in case of fire — Reaction to fire

Regarding the requirements concerning safety in case of fire the steel tension bars, steel shear
bars and compression shear bearings of the connection meet the requirements of Euroclass A1
in relation to reaction to fire in accordance with Commission Decision 96/603/EC, as amended.

The thermal insulating material — mineral wool — shall be classified as Euroclass A1 in relation to
reaction to fire according to EN 13501-1.

Protection against noise — Energy economy and heat retention

The connection acts as a thermal break to reduce thermal bridges and to enhance impact sound
insulation in buildings.

Hygiene, health and environment — Dangerous substances

Halfen Insulated Connection HIT-HP and -SP does not contain dangerous substances according
to Regulation (EC) Ne 1907/2006, Regulation (EC) Ne 1272/2008, and as listed in the indicative
list of regulated dangerous substances DS 041/051.

A declaration in this respect has been made by the manufacturer.

In addition to the specific clauses relating to dangerous substances in the European technical
approval, there may be other requirements applicable to the product falling within their scope
(e.g. transposed European legislation and national laws, regulations and administrative
provisions). In order to meet the provisions of the Construction Products Directive, these
requirements also need to be complied with, when and where they apply.

® The technical documentation of the European technical approval is deposited at Osterreichisches Institut fir Bautechnik and,
as far as relevant to the tasks of the approved body involved in the attestation of conformity procedure, is handed over to the
approved bodies.

OIB-290-007/12-012
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Durability and serviceability

The durability of the Halfen Insulated Connection HIT-HP and -SP elements is in conformity with
EN 1992-1-1.

Designation and identification
Each slab connection is marked with the identify mark of the producer and the type designation.

Method of verification
General

The assessment of the fitness of the slab connection for the intended use with regard to the
requirements of mechanical resistance and stability, safety in case of fire, hygiene, health and
environment, safety in use, protection against noise, energy economy and heat retention as well
as durability and serviceability in the sense of the Essential Requirements 1 to 6 of Council
Directive 89/106/EEC has been made in conformity with CUAP 03.01/59 "Load bearing thermal
insulation elements which form a thermal break between balconies and internal floors".

Identification

The European technical approval for the Halfen Insulated Connection HIT-HP and -SP is issued
on the basis of agreed data, deposited at Osterreichisches Institut fiir Bautechnik, which identifies
the Halfen Insulated Connection HIT-HP and -SP that has been assessed and judged. Changes
to the manufacturing process of the Halfen Insulated Connection HIT-HP and -SP, which could
result in this deposited data being incorrect, should be notified to Osterreichisches Institut fir
Bautechnik before the changes are introduced. Osterreichisches Institut fur Bautechnik will
decide whether or not such changes affect the European technical approval and consequently
the validity of the CE marking on the basis of the European technical approval and, if so, whether
further assessment or alterations to the European technical approval are considered necessary.

Evaluation of conformity and CE marking
Attestation of conformity system

According to the Commission Decision 97/597/EC of 14 July 1997, the system of attestation of
conformity applied to this product shall be that laid down in Council Directive 89/106/EEC of
21 December 1988, Annex Ill 2 (i), referred to as System 1+. This system of attestation of
conformity provides for:

Certification of the conformity of the product by an approved certification body on the basis of
(a) Tasks for the manufacturer
(1) Factory production control

(2) Further testing of samples taken at the factory by the manufacturer in accordance with a
prescribed test plan’

(b) Tasks for the approved body
(3) Initial type-testing of the product
(4) Initial inspection of factory and of factory production control
(5) Continuous surveillance, assessment and approval of the factory production control

(6) Audit testing of samples taken at the factory

" The prescribed test plan has been deposited at Osterreichisches Institut far Bautechnik and is handed over only to the
approved body involved in the conformity attestation procedure. The prescribed test plan is also referred to as control plan.

0IB-290-007/12-012
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NOTE 1 The approved bodies are also designated "notified bodies".

NOTE 2 In case of System 1+ of attestation of conformity the manufacturer has to issue a
declaration of conformity of the product.

3.2 Responsibilities
3.2.1 Tasks of the manufacturer
3.2.1.1 Factory production control

The manufacturer shall exercise permanent internal control of production within an factory
production control system. All the elements, requirements and provisions adopted by the
manufacturer shall be documented in a systematic manner in the form of written policies and
procedures, including records of results obtained. This factory production control system shall
ensure that the product is in conformity with the European technical approval.

Within the framework of factory production control, the manufacturer shall carry out tests and
controls in accordance with the test plan prescribed in the European technical approval. Details
of the extent, nature and frequency of testing and controls to be performed within factory
production control shall correspond to the prescribed test plan which is part of the technical
documentation of the European technicai approval.

The results of factory production control are recorded and evaluated. If test results are
unsatisfactory, the manufacturer shall take immediate actions to eliminate the deficiencies.
Construction products or components which are not in conformity with the requirements shall be
removed. After elimination of the deficiencies the respective test — if technically necessary —
shall be repeated immediately.

The records of factory production control shall be submitted to the approved body and shall be
kept for at least five years time. On request the records shall be presented to Osterreichisches
Institut fir Bautechnik.

3.2.1.2 Other tasks of the manufacturer

The manufacturer shall, on the basis of a contract, involve a body which is approved in the field
of connections to undertake the required tasks according to Clause 3.2.2. For this purpose, the
prescribed test plan of the European technical approval shall be handed over to the approved
body.

When all criteria of the conformity attestation, including certification, are satisfied, the
manufacturer shall issue a declaration of conformity, stating that the construction product is in
conformity with the European technical approval.

3.2.2 Tasks of the approved bodies
3.2.2.1 General

The approved body involved by the manufacturer shall perform the tasks stated in the clauses
below and in accordance with the prescribed test plan of the European technical approval. The
characteristics of the product and components shall be documented in a written report, together
with the results obtained and conclusions drawn.

When all criteria of conformity attestation are satisfied, the approved certification body shall
issue a certificate of conformity of the product, stating the conformity with the European
technical approval.

In cases where the specifications of the European technical approval and its prescribed test
plan are no longer fulfilled, the certification body shall withdraw the certificate of conformity and
inform Osterreichisches Institut fur Bautechnik without delay.

0OIB-290-007/12-012
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Initial type-testing of the products

For initial type-testing the results of the tests performed as part of the assessment for the
European technical approval may be used unless there are changes in the production process
or plant. In the case of changes, the necessary initial type-testing shall be agreed between
Osterreichisches Institut fiir Bautechnik and the approved body involved.

Initial inspection of factory and of factory production control

The approved body shall ascertain that, in accordance with the prescribed test plan, the factory,
in particular personnel and equipment, and the factory production control are suitable to ensure
a continuous and orderly manufacturing of the Halfen Insulated Connection HIT-HP and -SP in
accordance with the specifications defined in Section Il as well as in the Annexes of the
European technical approval.

Continuous surveillance

The approved body shall visit the manufacturer of the product at least once a year for
surveillance. It has to be verified that the system of factory production control and the specified
manufacturing process are maintained taking account of the prescribed test plan.

On demand the results of product certification and continuous surveillance shall be made
available by the approved body to Osterreichisches Institut fur Bautechnik. In cases where the
specifications of the European technical approval and the prescribed test plan are no longer
fulfilled, the certification body shall withdraw the certificate of conformity and inform
Osterreichisches Institut fiir Bautechnik without delay.

Audit testing of samples taken at the factory

During surveillance inspections the approved body shall take samples of components of the
Halfen Insulated Connection HIT-HP and -SP for independent testing. Sampling and testing
shall be as specified in the prescribed test plan.

CE marking

The CE marking shall be affixed on each slab connection or each packaging. The initials "CE"
shall be followed by the identification number of the approved certification body and shall be
accompanied by the following information:

- Name or identification mark and address of the manufacturer
— The last two digits of the year in which the CE marking was affixed
— Number of the European technical approval
— Number of the certificate of conformity
— Type identification of the connection element
— Essential characteristics
— Dimensions (height and length)

— Thermal conductivity of the thermal insulation material

0IB-290-007/12-012
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Assumptions under which the fitness of the product for the intended use was favourably
assessed

Manufacturing

Halfen Insulated Connection HIT-HP and -SP are manufactured in accordance with the
specifications of the European technical approval and according to the manufacturing processes
as identified in the technical documentation.

Installation of the product

General

Design and installation shall observe EN 1992-1-1 and the standards and regulations in force at
the place of use.

Design of the connection

The fitness of the Halfen Insulated Connection HIT-HP and -SP for the intended use is given
under the following conditions.

The design of the slab connection and the connected slabs is based on EN 1992-1-1 and
Annexes 1 to 10. If the slabs which are to be jointed with the slab connection are precast
elements, Annex 8 shall be considered. Detailing conditions according to Annex 6 shall be
observed.

Calculation of internal forces shall be with linear elastic methods only. Methods adopting
redistribution, plastic theory and non-linear methods shall not be applied.

The simplified assumption of a rigid support of the supporting component is only permissible if
this assumption describes the stiffness ratio of the connected and the supporting components to
a sufficiently exact degree. Otherwise varying moments and shear forces along the slab edge
shall be taken into account. The slab connections are unsuitable to absorb locally limited torsional
moments required for equilibrium. Minor axial forces from constraints in the chords that occur at
the end of the line bearings, e.g. next to the free edges or expansion joints, might be neglected
for verification. Normal forces from constraint in the direction of the bars of the connections shall
be avoided, see example in Annex 7. The forces in the shear force bar shall always be in tension
and in the compression shear bearing shall always be in compression and shear. This shall be
adhered to, during construction, in the final state, and due to any load combination.

The lattice models shown in Annex 5 shall be used to determine internal forces and detailing of
the reinforcement. The internal forces Mgy and Veq4 at the section for design shall be used for the
calculation of the lattice model. The compression bearing, tension andfor shear force bars shall
be verified in accordance with the forces calculated on the basis of the design model according to
Annex 5. An analysis shall be provided that the connected forces will be transferred to the
adjacent components.

Edge reinforcement according to EN 1992-1-1, Figure 9.8, shall be installed at the edges facing
the insulation joint. The splitting tensile forces in the slabs from the load introduction shall be
verified according to Annex 5. If the design section is situated outside the area of bearing,
supporting reinforcement shall be placed at the edges of the slabs facing the insulation joint,
which shall be designed for the entire shear force Vegy. The edge reinforcement may be
considered as part of the supporting reinforcement.

Tensile splitting and supporting reinforcement are made by U-shaped links or lattice girders.

Verification of fatigue actions caused by temperature difference has been delivered as part of the
assessment for the European technical approval. When the distances of expansion joints in the
external slab are limited according to Annex 7 no further verification is required. The respective
tests have been performed with a vertical load of about 50 % of the load-bearing capacity.
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An additional verification of crack width, according to the joint faced sides of the slab and to the
load introduction area is not necessary, insofar as the conditions of the European technical
approval are conformed to.

Analysis of the deformation is provided under the quasi-permanent action combination. The
elastic deformations of the slab connection as shown in Annex 7 as well as the deformations of
the connected slab caused by load and temperature shall be taken into account. An upwards
camber of the cantilever slab shall be considered where required.

The slab connection is classified as fire resistance class REI 120. Verification of the adjacent
parts of the structure shall be provided independently.

The degree of impact sound pressure level reduction, AL, ., according to Annex 10 may be used
as the basis for selected installation situations from Annex 1.

In selected installation situations from Annex 1 the linear thermal transmission coefficient ¥
according to Annex 9 may be applied. A detailed verification can be performed alternatively
according to EN SO 6946 and ENISO 10211 with the thermal conductivities according to
Annex 9 on an individual basis.

Installation of the slab connection

The slab connection shall be installed according to the manufacturer's assembly instructions,
observing the correct orientation of the element with regard to the cantilever slab. Bending of
reinforcing steel and misalignment of reinforcing steel and compression bearing shall be avoided.

The elements shall be fixed so that the elements will not be displaced, neither by placing the
reinforcement nor during concreting. Before concreting, a final check of the load-bearing thermal
insulation element for complete and proper installation shall be performed.

Recommendations for the manufacturer
General

It is the responsibility of the holder of the approval to ensure that all necessary information on
design and installation according to the Clauses 1, 2 and 4 as well as to the Annexes of the
European technical approval is submitted to those concerned in design and execution of the
structures executed with the Halfen Insulated Connection HIT-HP and -SP.

No ambiguous information on the installation of the elements, arrow indicating installation
direction, shall be affixed to each element.

An installation instruction, preferably in form of images, shall be enclosed in each packaging unit.

Damaged products shall not be installed.

Recommendations on packaging, transport and storage

Halfen Insulated Connection HIT-HP and -SP elements shall be protected against any type of
damage and damaging effects of humidity during transport and storage. On site the elements
shall be stored free from ground, on a rigid, clean surface, to keep them dry and intact.

Recommendation on use, maintenance and repair of the supporting structures

The assessment of the fitness for the intended purpose is based on the assumption that no
maintenance measures will be required during the assumed intended service life.
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If repairs prove to be necessary, an assessment shall be performed in each case. In case of a
major damage of a connection, immediate measures shall be initiated with regard to the
mechanic resistance and stability of the structure.

On behalf of Osterreichisc i Bautechnik

ainer Mikulits

Managing Director
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Type HIT-HP/-SP MV
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Figure 1: Halfen Insulated Connection HIT-HP/-SP MV RE| 120 in the built-in state
alcon 2 280 (HIT-HP) - main sl
b y 2 320 (HIT-SP) slab
A _ 80 _ (HIT-HP)
o 120 | (HIT-SP)
N {
| P reinforcing steel BS0O NR | !
[ ol r .—;'.1 “j £ ! A A a
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JB300B compression 83008 v
concrete shEEE DeaHnY concrete ) ; @
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Figure 2: Halfen Insulated Connection HIT-HP/-SP MV RE| 120 in the built-in state
balcony main slab
=, _ 80 _ (HIT-HP)
:‘ 120 | (HIT-SP)
f e reinforcing steel B500 NR | !
S — et e §
o . Vi
compression [ =
shear bearing b
concrete concrete ‘ ©
strength class = C 20/25 e~ strength class = C 20/25 —i i
77 i ; -
g p ‘ o
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S Dimensions in mm
Figure 3: Halfen Insulated Connection HIT-HP/-SP MV REI 120 in the built-in state

" EN 1992-1-1, Chapter 4 also applies for the minimum concrete strength class and the minimum concrete

cover.
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Halfen Insulated Connection HIT-HP/-SP MV REI 120 in the built-in state (example of
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Figure 4: Halfen Insulated Connection HIT-HP/-SP MV REI 120 in the built-in state (example of
indirect support)
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Built-in state

Halfen Insulated Connection HIT-HP and -SP
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Types HIT-HP/-SP MV-...-OD/-OU/-WD/-WU
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main slab

)
/
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Figure 6: Halfen Insulated Connection HIT-HP/-SP MV-...-OD REI 120 in the built-in state
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Figure 7:

Halfen Insulated Connection HIT-HP/-SP MV-...-OU REI 120 in the built-in state
EN 1992-1-1, Chapter 4 also applies for the minimum concrete strength class and the minimum concrete

Halfen Insulated Connection HIT-HP and -SP

Built-in state
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Types HIT-HP/-SP MV-...-OD/-OU/-WD/-WU
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Rl il tcadE i - - - 1
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Figure 8: Halfen Insulated Connection HIT-HP/-SP MV-...-WD REI 120 in the built-in state
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Figure 9: Halfen Insulated Connection HIT-HP/-SP MV-...-WU REI 120 in the built-in state

" EN 1992-1-1, Chapter 4 also applies for the minimum concrete strength class and the minimum concrete

cover.
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Figure 11: Halfen Insulated Connection HIT-HP/-SP ZV RE| 120 in the built-in state
Embedment length of B500 NR of 100 mm in the adjacent concrete

Member of EOTA
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Figure 10: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 in the built-in state
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Figure 12: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 in the built-in state with a loop
according to EN 1992-1-1
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7
) g
( Compression shear bearing > 2ds
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edge frame or tensile splitting reinforcement ’:\
/////////
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Figure 13: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 in the built-in state with a
shortened loop

2 Embedment length of B500 NR of 100 mm in the adjacent concrete
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Figure 14: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 in the built-in state (example of
indirect support)
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Figure 15: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 in the built-in state (example of

direct support)
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Figure 16: Halfen Insulated Connection HIT-HP/-SP MV REI 120 — completed execution variation
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Figure 17: Halfen Insulated Connection HIT-HP/-SP MV REI 120 — separated execution variation
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Figure 18: Halfen Insulated Connection HIT-HP/-SP MV REI 120 — multi-part execution variation
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Figure 19: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 — completed execution variation
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Figure 20: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 - separated execution variation
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Figure 21: Halfen Insulated Connection HIT-HP/-SP ZV REI 120 — multi-part execution variation
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2 280 (HIT-HP)
2 320 (HIT-SP)
stainless round steel B500B
& =) 1 | I oy
a) Execution with stainless round steel S460 or S690 with B500B
2280 (HIT-HP)
2 320 (HIT-SP)
B500 NR B500B
- ‘// :';J' )/J’
-Om //J.- -DI /'//
8 4
£ s £54 20D IPPY %,.* PAAAAAAREG] PRSP S
b) Execution with stainless reinforcing steel B500 NR with B500B
5
s rrer 7 RO ey B500 NR
c) Execution with stainless reinforcing steel B500 NR
Figure 22: Tension bar variations Halfen Insulated Connection HIT-HP/-SP REI 120
ds1 . ds2 (stainless rogazd steel S460
(B500B, B500 NR) (stainless round steel S690) B500 NR)
6 mm - 6 mm
8 mm =27 mm 8 mm
10 mm 28.5 mm 10 mm
12 mm =10.5 mm 12 mm
14 mm - 14 mm
16 mm - 16 mm
20 mm - 20 mm
Table A1: Diameter combinations of HIT-HP/-SP tension bars
Annex 3
Halfen Insulated Connection HIT-HP and -SP Page 1/2

of European technical approval
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dg:, SB\ ds: sB B500 NR
a) Execution with stainless reinforcing steel B500 NR
B500B \ : ene
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b) Execution with stainless reinforcing steel B500 NR in combination with B500B (embedment
length of B500 NR of 10 cm in the adjacent concrete)

B5S00NR
‘-’/’l

o oA S B BB 0 o S T T TTL T TED 4

c¢) Execution with stainless reinforcing steel B500 NR, upper leg of shear bar carried out as
loop

B500NR

d) Execution with stainless reinforcing steel B500 NR, upper leg of shear bar carried out as
loop made of BS00B (embedment length of B500 NR of 10 c¢cm in the adjacent concrete)

Figure 23: Shear bar variations Halfen Insulated Connection HIT-HP/-SP

dss de:, sB o
(B500B, B500 NR) bending diameter S8
6 mm
S 6 d. 30°-60°
10 mm
12 mm
Table A2: Execution variations HIT-HP/-SP shear bars
Annex 3
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Figure 24: Dimensions of compression shear bearing HIT-HP
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Figure 25: Dimensions of compression shear bearing HIT-SP
Dimensions in mm
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Figure 26: Dimensions of double-symmetric compression shear bearing HIT-HP

Dimensions in mm
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Figure 27: Dimensions of double-symmetric compression shear bearing HIT-SP
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Figure 31: Strut-and-tie model HIT-HP/-SP MV-
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Figure 28: Strut-and-tie model and design section HIT-HP/-SP MV with

Insulated Connection HIT-HP/-SP MV-...-OD/-WD/-OU/-WU
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Figure 30: Strut-and-tie model HIT-HP/-SP MV-
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Figure 32: Strut-and-tie model HIT-HP/-SP MV-
...-WU
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Distance between design section and component edge HIT-HP/-SP MV

a=9%mm-0.1-d (ar = 80 mm)

d=h—Chom—dsi,ur/2 Effective depth HIT-HP/-SP MV in (mm)

In the ultimate limit state a ratio between bending moment Mgy and shear force Vg4 of at least

Meq + .15 shall be adhered to.

Ed

Determination of actions HIT-HP/-SP MV
Ey =7 Ea +Ya - Eax
Determination of internal forces resulting from moment/shear force interaction

Concrete compression zone height of compression shear bearings (units in N and mm):

(d*15)—J(d—15)z_ﬂ@_
etm ‘Ness
X, =Max < 83 [mm]
41.5—\}41.52 __ Vel
c2,V -nCSB

Concrete compressive force F.4 (negative) und steel tensile force Fyy (positive):

—Feg=Fsa=2 X Nesg - Ber,m (units in N and mm)

where: ncsg Number of compression shear bearings
Ber,mand Bz v According to Table A3
HIT unit HIT-HP/-SP HIT-HP HIT-SP
concrete strength class Be1. m in (N/mm) Bez, v in (N/mm?) Bez, v in (N/mm?2)
C20/25 680 128 9.1
2 C25/30 797 14.5 10.6

Table A3: Parameters for design of HIT-HP/-SP with compression shear bearings

Maximum transferable shear force Vrq in the design section:

Negg - 16 [kN]

Vre = Min (83 mm-x,)
[Fg [7———"
dcss
where: ncgs Number of compression shear bearings
acss =110 mm for HIT-HP MV

=150 mm for HIT-SP MV

Annex 5
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Verifications of the ultimate limit state of HIT-HP/-SP MV
Shear load: |Ved| € Vrg

Moment load: Mgy € Mgy

Verification of required tension bar reinforcement:

Verification of concrete edge failure HIT-HP/-SP MV
Actions in the design section:
Fe.ea =0.25 - |Foql + [Ved|

Bearing resistance:

Fora = @grg '(fck)
where:
beff

dRrd

Ncse

l'\')Unii
f::k

YeK = 1.0

yek = 0.7

Verification:

Fe ea = Fe ra

“Weak

=Ncsp " (137 mm) < bUnit

= 132 for HIT-HP MV
= 120 for HIT-SP MV

Number of compression shear bearings per unit

Width of Halfen Insulated Connection HIT-HP/-SP MV in (mm)
Characteristic cylinder compressive strength of the concrete in (N/mm?)

Applicable to HIT-HP/-SP MV (general) and to HIT-HP/-SP MV-...-OU/
-WU, height offset, balcony up, see Annex 1, Pages 3 and 4, Figures 7

and 9

Applicable to HIT-HP/-SP MV-...-OD/ -WD, height offset, balcony down,

see Annex 1, Pages 3 and 4, Figures 6 and 8

Halfen Insulated Connection HIT-HP and -SP

Design model
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When designing the adjacent slabs of HIT-HP/-SP MV, the following loads shall be
considered:

M
Main slab: MEd,sIab = Max{ Edz in the design section
cd 41
where z;=d - % - x.— 15 mm
Meq in the design section
Balcony slab: Meapaicony = Megsian = | Vea | 8css

where
acse = 110 mm for HIT-HP MV
=150 mm for HIT-SP MV

Ves in the design section

Design of the tensile splitting reinforcement
— Horizontal tensile splitting reinforcement (2 longitudinal bars, ds = 8 mm, or alternatively lattice

girder)
30 mm
FSph = IFCd l (1—;)
U 4Negg 2]
where:

e centre distance of the compression shear bearings in [mm
eﬁ{ AL b gsinImml 42 mm

2-€cgp eqge CENtre distance between CSB and component edge in [mm)]

- Vertical tensile splitting reinforcement * (U-bars ds =6 mm, s <25 cm or alternatively lattice
girder)

F = | ch I . 1% Xc
Y4 X, +30 mm

Required tensile splitting reinforcement

Fou
A, = M where f,q < 435 N/mm?

s
yd

If the design section is situated outside the area of support (indirect support), an additional vertical
suspension reinforcement shall be placed.

Annex 5
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Figure 33: Strut-and-tie model and design section HIT-HP/-SP ZV with compression shear
bearings

The design action Vgq is to be calculated at the defined position of the joint (Moment = 0), the
verification has to be performed at the design section.

Determinations of actions HIT-HP/-SP ZV
Ey =% ‘Box +¥a "B

Concrete compression zone height of compression shear bearings (units in N and mm)

2
(41.5+3~S—5-tanas‘8j—\}(41.5+aCSB -tanaSBJ _ el
X, =Max 7 2 Bezw ‘Ness 2 8%mm

(VEd —Ness 'VCSB,d
2 Nesa 'Bc‘I,M -tanaSB

Concrete compressive force F.4 (negative):

—Feg =2 - Xc - Nesg - Per, m (Units in N and mm)

where: acsg =110 mm for HIT-HP
=150 mm for HIT-SP
Osp Angle of shear bars
Ncss Number of compression shear bearings
Ber.mand B, v According to Table A3
Vese.d =16 kN
Annex 5
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A _ FSB,d
s,SBerf — f
y.d

where: VEd‘CSB

1
Fc,Rd =dgy " (fck )4
where:
beff

aRd

Ncse
bUnit

fck

Verification:

Feed= Fo pa

= ch!'

Bearing resistance:

Verifications of the ultimate limit state of HIT-HP/-SP ZV

Verification of required shear bar reinforcement

- ch
COSOgy

where: F; , =

Verification of concrete edge failure HIT-HP/-SP ZV
Actions of the design section:

Fc ea=0.25 - [Feg| + [VEd, cssl

max(41.5 ;83 -x_)

’ beff

a CSB

= Nese (137 mm) < bUnit

=132 for HIT-HP MV
=120 for HIT-SP MV

Number of compression shear bearings per unit

Width of Halfen Insulated Connection HIT-HP/-SP ZV in (mm)

Characteristic cylinder compressive strength of the concrete in (N/mm?)

Halfen Insulated Connection HIT-HP and -SP

Design model
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Capacity of concrete strut of the connected slabs

1
Ved < Vrycss + 3 Veimas
where: VRrd, max @ccording to EN 1992-1-1, Chapter 6.2.3 with © =45 °
Nesg © 16 [KN]
Vkracss =Min (83 mm-—x,)
Ry pet———=
acss

Additional design force for the verification of the main slab (moment of displacement) HIT-
HP/-SP ZV

Med, siab = VEd * oint
where: tiint Width of the joint

Design of the tensile splitting reinforcement

See Annex 5, Page 4.
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HIT-HP/-SP MV (general)

Ratio between height/width of the adjacent components: < 1/3 (otherwise a verification of lateral
tension strength shall be performed)

Number of compression shear bearings: Nesg =24/ m

Concrete cover of the compression shear bearings: Crom, cse = 15 mm

Axial distance of the compression shear bearings from the component edge (edge distance):
=80 mm

Axial distance of the compression shear bearings: 275 mm

Edge distance of the tension bars: 2 50 mm

For HIT-HP/-SP MV (-OD/-WD/-OU/-WU)

Embedment depth of the anchor head: lg 2 145 mm,
(Distance of the anchor head to the edge of the
component); The anchor heads shall always be
positioned in the back vertical edge beam
reinforcement. (compare Figures 34a and 34b).

Concrete cover of the anchor head: = 60 mm (measured to the center of gravity of the
anchor); Bending of the tension bars with a bending
diameter of 4 - d; is allowed. The bending of the
tension bars shall be in the region of the edge beam. A
minimum distance of the HIT element to the beginning
of the bent of 2 - dy; shall be observed.

Minimum transverse reinforcement: Directly at the anchor head at least one reinforcing bar
@ 12 mm shall be arranged at the edge of the
component.

Minimum number of stirrups: Nstimups 2 Ns + 1, with Ao 2 %:—-dﬁ_1 (ng +1)

In the edge beam shall always be positioned between
two tension bars as well as on the outer edges of at
least one stirrup. The stirrups may be used for the
static proof of the edge beam.

Bending diameter: The stirrups in the edge shall be bent with a bending
diameter of dy,, 2 4 - ds (up to stirrup diameter 12 mm).
Size of the anchor heads: de2 3 - dg
Diameter of the tension bars: ds1 =12 mm (see Annex 3)
Number of tension bars per metre: 4<nps12
Lateral concrete cover: = 60 mm (measured to the shank of the anchor)
Annex 6
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construction joints are
/’ allowed

Areas where no

AT
©

7 @vertical
vertical and horizontal

Areas where no

| \x construction joints are
m-x allowed
100

Figure 34b:Reinforcement layout for HIT-HP/-SP MV-OD/-WD

®vertical
@verticaf and horizontal

Dimensions in mm

Structural conditions

Halfen Insulated Connection HIT-HP and -SP
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HIT-HP/-SP ZV
Number of CSB per metre:

Concrete cover of the CSB:

Axial distance of the CSB from the component edge:
Axial distance of the CSB:

Diameter of the shear bars:

Number of shear bars per metre:

Bending diameter:
Edge distance of the shear bars:

Axial distance of the shear bars

Angle of the shear bars:

Vertical distance between shear bars and longitudinal reinforcement:

3<ncgps12
Chom, csg 2 15 mm
280 mm

275 mm

dsg £ 12 mm

Nsg = 2 (dsg < 8 mm) resp.
Nsg 2 4 (dsg > 8 mm)

dBr, s8 26 - dgp (dSB <12 mm)
26 dgs

=6 - dsg (average) and
2 4 - dsg (Minimum)

300506555600

Sgg < 100 mm

Halfen Insulated Connection HIT-HP and -SP

Structural conditions
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Figure 35: Assembly situation with supports on opposite

Member of EOTA
external component Tension bar Permissible
diameter ds in | joint distances
the insulating Sjoint IN (M)
iz V"E main direction of movement ( raxh jOint in (mm)

; ) < > _} i <12 11.3

; g 14 10.1

; : 16 9.2

; i 20 8.0

| | | . i o

; point of zero displacement : Table A4: il?‘lptHP?I;tsnces of

lesr, t, as1 = 20 - dgq @and
lefr, 1, as1 = 20 * dgg and

where:

sides
| design section
J Ief‘f,( | 3
: [ L] .
; I !
.[ © ! < ' A |1
5 i !
Meq . I - ) Oljoint
( 1 i NI
; | i
I Z 1
i ! i
G s s O ~Gl- ===~ <>--e--Ji--——=~————i -A g
L ]
: V- |eff,d2J left a1 J Y% - otz '
) [
Figure 36: Model to determine the bending deformations in the joint
o . Al — Al — Al Al, — Al
Angle of rotation in the joint: tang,, =— dt 2 _ ~t d
: Zi Z;
X
Internal lever arm HIT-HP/-SP MV Z=4d _?—15 mm
Tension bar strain for dgy = ds2: Al =gl === 14,
s
Tension bar strain for dgq > dgp: i W T W o T -
O tdst Ostds2
= ES ; '!eﬁ,t,dm L 'leﬁ,t,dsz
s,ds1 s,ds2

lett  seo = 280 mm for HIT-HP MV
|ef‘{= t ds2 = 320 mm for HIT-SP MV

Determination of deformation

Halfen Insulated Connection HIT-HP and -SP
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Compression strain of the compression shear bearing:

Al = €41l o1

Compression srain of the adjacent slab concrete: Al =Bl pm = _Ea"‘”
Alg according to Table A5
Concrete strength class C20/25 C25/30 C30/37
Alg in (mm) for HIT-HP MV 0.228 0.258 0.251
Alg in (mm) for HIT-SP MV 0.276 0.315 0.308

Table A5: Coefficients Al to calculate the deformation of HIT-HP/-SP MV with compression shear

bearings
|eﬁ,!
10-ds1 | 80(HP) | 10 -dsq
. "120 (sP)" .
I 1
1 & - |
| i
Meqg | i
i 5
I i
I i
VEdi ____________ -0--(} ------ ¢-_e _______ %~_-_-i
; Yo !eff,dz J Ieff,cH J 1/2 % |eff,d2 '
I )
Figure 37: |l for reinforcing steel B500 NR
lefr
lesit (ds1) lert (ds2) lefrs (ds1)
10 - dg; 100mm | 80(HP)| 100 mm 10 - ds
; "120 (SP)"
— { =t
C i N I )
) 1
| a
Ry S oy [y e e o S | PR SHNIIU— . S ——— .|
Veg : % 1¢ :
! Vo - lefraz | lefra1 V2« lefr a2 !
I

Figure 38: Il for stainless round steel S460 and S690 according to data sheet

Dimensions in mm

Determination of deforma

Halfen Insulated Connection HIT-HP and -SP
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balcony **'ﬂgq"*+ (HIT-HF) concrete strength main Slab
120 | (HIT-SP)  jass > c20/25 ¢
G S
1 : s — T
concrete o
strength class edge frame or tensi Je \
> C 20/25" splitting reinforcement °
‘i e aae———— N e I.Hlp,j“n;n - ‘ T
= | A
=] - ~ support
A lattice girder transport and position PP
protection device i s R
L. 230

2100

Figure 39: Example of the connection HIT-HP/-SP MV RE| 120 to element slabs with statically effective in-
situ concrete layer

balcon main slab
y .80 _ (HIT-HP}  hnerete strength
120 | (HIT-SP)  class > C20/25 *

e

T

concrete T
strength class
z C 20/25"

i e ST e =

e B L M S am e s

>30"

lattice girder transport and position support edge frame or tensile 5

I protection device * L LA splitting reinforcement "
| 1230
2100

Figure 40: Example of the connection HIT-HP/-SP MV REI 120 to element slabs with statically effective in-
situ concrete layer

balcon main slab
y .80 _ (HIT-HP) concrete strength
120 ~ | (HIT-SP) class = C20/25

i -edge frame or tensﬂe \
splitting reinforcement %
9

concrete
strength class

zC 20/25"

i s ] !

- S I« 1 0 S —
T AT - ‘I‘.r..;_.....-_,
=)
i’ lattice girder transport and position support
{ protection device *! B P P D Ry
L j 230 Dimensions in mm
2100

Figure 41: Example of the connection HIT-HP/-SP MV REI 120 to element slabs with statically effective in-
situ concrete layer

EN 1992-1-1, Chapter 4 is also valid for the minimum concrete strength class and cover.

Transport and position protecting device for the assembly state in the form of a U-shaped holding clamp & 2 mm

made of cold drawn steel S235 with a length of about 100 mm and a width of about 40 mm. The holding clamp is

connected to the plastic casing of the compression shear bearing.

The U-bars of the edge frame or of the vertical tensile splitting reinforcement shall be directly placed either on the

element slabs or, preferably, be integrated into the element slabs at the height of the main reinforcement of the

element slabs.

To ® alternative design by bending up the lower leg of the U-bar

To ® alternative design by placing an edge beam instead of the U-bars

4)
5)

6)

7)
8)

Annex 8
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concrete strength

lattice girder class = C20/25

concrete strength
class = C20/25

S

edge frame or tensile
plitting reinforcement ¥

= wi

edge frame or lensﬂe
splitting reinforcement

= g)// <

Fay !
r 7

balcony

: ’Al_.A

main slab

element slabs.

| 230 | _ . 230
. z100 __ 80 | =z100 _ (HIT-SP)
120 (HIT-SP)
Figure 42: Example of the connection HIT-HP/-SP MV REI 120 to element slabs with statically effective in-
situ concrete layer
concrete strength concrete strength
lattice girder class = C20/25 class = C20/25
gi
A edgg framg or tensile 5 \\\__//’ edge_ framg or lensile
splitting reinforcement | ' splitting reinforcement
balcony main slab
230 _ . .230
. 2100 __ 80 __ 2100 _ (HIT-SP)
120 (HIT-SP)
Figure 43: Example of the connection HIT-HP/-SP MV REI 120 to element slabs with statically effective in-
situ concrete layer
; ; concrete strength concrete strength
tettion ginder class = C20/25 class =z C20/25
c{i\:: ;'b
e — T o 2 :
edge frame or e edge frame
tensile splitting or tensile splitting /
reinforcement reinforcement '
‘ ‘] s ~ IAA, .............. e
8 '
At balcony main slab
230 _ " J 230
. 2100 8 2100 _ (HIT-SP)
120 (HIT-SP)
Figure 44: Example of the connection HIT-HP/-SP MV REI 120 to element slabs with statically effective in-
situ concrete layer
9)

The U-bars of the edge frame or of the vertical tensile splitting reinforcement shall be placed either directly on the
element slabs or, preferably, be integrated into the element slabs at the height of the main reinforcement of the

"9 To ? (see Annex 8, Page 1) alternative design by bending up the lower leg of the U-bar
" 70 (see Annex 8, Page 1) alternative design by placing an edge beam instead of the U-bars

Dimensions in mm

10)

Halfen Insulated Connection HIT-HP and -SP

Connection of element slabs
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12)
13)

14)

15
16)

balcony main slab
80 _ (HIT-HP) congrete strength
120 | (HIT-8P) class = C20/25 |
B
concrete strength [ e
Jf \ class = C20/25 ™ edge frame or tensile
E splitting reinforcement ')
_@i—‘ O A0 #7704
= / ' 4
n lattice girder g Suppo
| Lewo
2100

situ concrete layer

Figure 45: Example of the connection HIT-HP/-SP ZV REI 120 to element slabs with statically effective in-
situ concrete layer
balcony main slab
80 (HIT-HP)
concrete  strength
! 120 | (HIT-SP) oot S ooims
[
!
! ,,f concrete strength
! [/ \ class=C20/25™
Lg | i 3 / T support Ji
A lattice girder edge frame or tensile
177 splitting reinforcement ™
230
2100
Figure 46: Example of the connection HIT-HP/-SP ZV REI 120 to element slabs with statically effective in-
situ concrete layer
balcony & (i main slab
concrete  strength
| 120 | (HIT-SP) qa55 > C20/25 ™ |
; 3
! P \u ke SIS
i Conane str%\)gt e fiedge frame or tensi .
! e G20Es ‘ jzpl?ging reinforcement 1%% \
- Gi’ !!\II.HJI}!I[IIL,
support |
230
2100 Dimensions in mm
Figure 47: Example of the connection HIT-HP/-SP ZV REI 120 to element slabs with statically effective in-

EN 1992-1-1, Chapter 4 is also valid for the minimum concrete strength class and cover
Transport and position protecting device for the assembly state in the form of a U-shaped holding clamp @ 2 mm

made of cold drawn steel $235 with a length of about 100 mm and
connected to the plastic casing of the compression shear bearing.

a width of about 40 mm. The holding clamp is

The U-bars of the edge frame or of the vertical tensile splitting reinforcement shall be directly placed either on the
element slabs or, preferably, be integrated into the element slabs at the height of the main reinforcement of the

element slabs.
to " alternative design by bending up the lower leg of the U-bar

to " alternative design by placing an edge beam instead of the U-bars

Halfen Insulated Connection HIT-HP and -SP

Connection of element slabs
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Thermal resistance

The thermal resistances were calculated for several application conditions of the insulated
connection HIT-HP MV and HIT-SP MV. The linear thermal transmittance ¥ and the lowest
temperature at the inner surface of the construction 05 min and the corresponding temperature-
factor frs are carried out for masonry walls insulated at the outside with an external thermal
insulation composite system (ETICS), see Tables A6 to A11 and for monolithic masonry (not
insulated), see Tables A12 to A17. The given values are valid for the wall situations shown in
Figure 48. The variations are given as a function of the wall construction (heat transition coefficient
of the wall), bearing capacity of HIT-HP/-SP MV and the thickness of the insulation joint. (Standard
“Exterior wall” section)

The values were determined at the basis of the following relationships and boundary conditions
according to EN ISO 10211:

— Linear thermal transmittance ¥: Y= 2 ((;A(BL;)BT)U
esimin - ee
— Temperature-factor fgg;: F = 7@ 2

— Boundary conditions to calculate the linear thermal transmittance ¥:

— Inner temperature: 0,=20°C
— Inner heat transfer resistance: Rsi = 0.13 (m?*K)/W
— Qutside temperature: 8.=0°C

Exterior heat transfer resistance: Ry, = 0.04 (m*K)/W

— Boundary conditions to calculate the lowest temperature at the inner surface of the construction
Bsi. min @nd the temperature-factor frs::

— Inner temperature: 0;=20°C
— Inner heat transfer resistance: Rei = 0.25 (m*K)/W
— Outside temperature: 0. =-5°C

— Exterior heat transfer resistance:  Rg. = 0.04 (m?K)/W

Annex 9
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Monolithic masonry

i — Screed 5 ¢m (A = 1.35 W/(mK))

g r L | Foot-fall insulation 3 em (% = 0.035 W/(mK))

] ‘/,/ g : Reinforced concrete slab 18 cm (A = 2.3 W/(mK))
g w with an edge insulation 1 cm (A = 0.14 W/(mK)

Ay
// I Exterior wall (Monolithic)
r 4

Heat transition coefficient (exterior wall) Thermal conductivity of monolithic masonry
U = 0.455 W/(m#K) A = 0.18 W/(mK)

U=0311 W/(mK) %= 0.12 W/(mK)

U=0.211 W/(mK) A = 0.08 W/{mK)

Masonry with (ETICS) external thermal insulation composite system

t t2
t. e .'.., . .I
Q = Hr/ indoor
a0 - Exterior wall (lime-stone brick): thickness t; = 24 cm

= :;:,? % (i = 0.99 W/(mK))

-~ A
o, /ﬂ - Screed 5 ¢m (3 = 1.35 W/(mK))
/)

outdoor - Foot-fall insulation 3 cm (& = 0.035 W/(mK))

— - Reinforeced concrete slab 18 em (& = 2.3 W/(mK))

s /’/ // ot with an edge insulation 1 ¢cm (i = 0.14 W/(mK)
7 ATy N S

ANV

’ _,‘ | Al e

External insulation :_j:/

i.e. ETICS -/
: -“’j

Heat transition coefficient (exterior wall)

Loy

Thickness t; of exterior wall insulation (ETICS)
(A = 0.035 W/(mK))

U = 0.227 W/(m?K) ty = 140 mm

U = 0.149 W/(m2K) ty = 220 mm

U=0.111 W/(mK) 1 = 300 mm

Figure 48: Application conditions monoltithic masonry and masonry with ETICS
Dimensions in cm
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Thermal resistance for masonry with ETICS (t; = 140 mm), HIT-HP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (<)
HIT-HP MV-0404-18-100-35 0.168 17.80 0.912
HIT-HP MV-0504-18-100-35 0175 17.76 0.910
HIT-HP MV-0604-18-100-35 0.181 17,73 0.909
HIT-HP MV-0804-18-100-35 0.194 17.66 0.906
HIT-HP MV-0505-18-100-35 0.194 17.64 0.906
HIT-HP MV-0705-18-100-35 0.207 17:67 0.903
HIT-HP MV-0805-18-100-35 0.213 17.54 0.902
HIT-HP MV-0506-18-100-35 0.212 17:68 0.901
HIT-HP MV-0606-18-100-35 0.219 17.49 0.900
HIT-HP MV-0706-18-100-35 0.225 17.46 0.898
HIT-HP MV-0906-18-100-35 0.238 17.39 0.896
HIT-HP MV-1006-18-100-35 0.244 17.36 0.894
HIT-HP MV-1106-18-100-35 0.249 17.33 0.893
HIT-HP MV-0607-18-100-35 0.236 17.38 0.895
HIT-HP MV-0707-18-100-35 0.243 17:35 0.894
HIT-HP MV-0907-18-100-35 0.255 17.29 0.891
HIT-HP MV-1007-18-100-35 0.261 17.26 0.890
HIT-HP MV-1107-18-100-35 0.267 17.23 0.889
HIT-HP MV-1207-18-100-35 0.272 17.20 0.888
HIT-HP MV-1407-18-100-35 0.283 17.14 0.886
HIT-HP MV-0408-18-100-35 0.239 17.35 0.894
HIT-HP MV-0708-18-100-35 0.259 17.25 0.890
HIT-HP MV-0808-18-100-35 0.265 17.22 0.889
HIT-HP MV-1008-18-100-35 0.277 17.16 0.886
HIT-HP MV-1208-18-100-35 0.289 17.10 0.884
HIT-HP MV-1308-18-100-35 0.294 17.07 0.883
HIT-HP MV-1309-18-100-35 0.309 16.98 0.879
HIT-HP MV-0610-18-100-35 0.283 17.09 0.884
HIT-HP MV-0910-18-100-35 0.301 17.00 0.880
HIT-HP MV-1010-18-100-35 0.307 16.97 0.879
HIT-HP MV-1210-18-100-35 0.318 16.92 0.877
HIT-HP MV-1412-18-100-35 0.356 16.70 0.868

temperature-factor fgrg

Table A6: Thermal resistance for HIT-HP MV at application condition masonry with ETICS
(ty =140 mm), acc. to Figure 48, linear thermal transmittance Y, the Ilowest
temperature at the inner surface of the construction 65 nn and the corresponding

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Masonry with ETICS (t; = 140 mm)
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Thermal resistance for masonry with ETICS (t; = 140 mm), HIT-SP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (-)
HIT-SP MV-0404-18-100-35 0115 18.12 0.925
HIT-SP MV-0504-18-100-35 0.121 18.09 0.924
HIT-SP MV-0604-18-100-35 0.126 18.06 0.922
HIT-SP MV-0804-18-100-35 0.137 18.00 0.920
HIT-SP MV-0505-18-100-35 0.137 17.99 0.919
HIT-SP MV-0705-18-100-35 0.148 17.92 0.917
HIT-SP MV-0805-18-100-35 0.154 17.89 0.916
HIT-SP MV-0506-18-100-35 0.153 17.89 0.916
HIT-SP MV-0606-18-100-35 0.158 17.86 0.914
HIT-SP MV-0706-18-100-35 0.164 17.83 0.913
HIT-SP MV-0906-18-100-35 0.175 17.77 0.911
HIT-SP MV-1006-18-100-35 0.180 17.74 0.910
HIT-SP MV-1106-18-100-35 0.186 17.71 0.908
HIT-SP MV-0607-18-100-35 0.174 17.76 0.910
HIT-SP MV-0707-18-100-35 0.179 17.73 0.909
HIT-SP MV-0907-18-100-35 0.190 17.67 0.9207
HIT-SP MV-1007-18-100-35 0.196 17.65 0.906
HIT-SP MV-1107-18-100-35 0.201 17.62 0.905
HIT-SP MV-1207-18-100-35 0.206 17.59 0.904
HIT-SP MV-1407-18-100-35 0.216 17.54 0.902
HIT-SP MV-0408-18-100-35 0177 17.73 0.909
HIT-SP MV-0708-18-100-35 0.194 17.64 0.906
HIT-SP MV-0808-18-100-35 0.199 17.61 0.905
HIT-SP MV-1008-18-100-35 0.210 17.56 0.902
HIT-SP MV-1208-18-100-35 0.220 17.50 0.900
HIT-SP MV-1308-18-100-35 0.226 17.48 0.899
HIT-SP MV-1309-18-100-35 0.239 17.39 0.896
HIT-SP MV-0610-18-100-35 0.216 17.50 0.900
HIT-SP MV-0910-18-100-35 0.232 17.42 0.897
HIT-SP MV-1010-18-100-35 0.237 17.39 0.896
HIT-SP MV-1210-18-100-35 0.248 17.34 0.893
HIT-SP MV-1412-18-100-35 0.283 17.13 0.885

Table A7: Thermal resistance for HIT-SP MV at application condition masonry with ETICS
(ty =140 mm), acc. to Figure 48, linear thermal transmittance Y, the lowest
temperature at the inner surface of the construction 64 min and the corresponding
temperature-factor fgg;
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Page 47 of European technical approval ETA-13/0546 e
Validity from 29.06.2013 to 28.06.2018 I

Member of EOTA
Thermal resistance for masonry with ETICS (t; = 220 mm), HIT-HP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (=)
HIT-HP MV-0404-18-100-35 0.187 18.08 0.923
HIT-HP MV-0504-18-100-35 0.193 18.05 0.922
HIT-HP MV-0604-18-100-35 0.199 18.02 0.921
HIT-HP MV-0804-18-100-35 0.211 17.95 0.918
HIT-HP MV-0505-18-100-35 0.211 17.94 0.918
HIT-HP MV-0705-18-100-35 0.223 17.87 0.915
HIT-HP MV-0805-18-100-35 0.229 17.84 0.914
HIT-HP MV-0506-18-100-35 0.228 17.83 0.913
HIT-HP MV-0606-18-100-35 0.234 17.80 0.912
HIT-HP MV-0706-18-100-35 0.240 17.77 0.911
HIT-HP MV-0906-18-100-35 0.251 17.71 0.908
HIT-HP MV-1006-18-100-35 0.257 17.68 0.907
HIT-HP MV-1106-18-100-35 0.262 17.65 0.906
HIT-HP MV-0607-18-100-35 0.249 17.70 0.908
HIT-HP MV-0707-18-100-35 0.255 17.67 0.907
HIT-HP MV-0907-18-100-35 0.267 17.61 0.904
HIT-HP MV-1007-18-100-35 0.272 17.58 0.903
HIT-HP MV-1107-18-100-35 0.278 17.56 0.902
HIT-HP MV-1207-18-100-35 0.283 17.53 0.901
HIT-HP MV-1407-18-100-35 0.293 17.48 0.899
HIT-HP MV-0408-18-100-35 0.252 17.68 0.907
HIT-HP MV-0708-18-100-35 0.270 17.58 0.903
HIT-HP MV-0808-18-100-35 0.276 11.55 0.902
HIT-HP MV-1008-18-100-35 0.287 17.49 0.900
HIT-HP MV-1208-18-100-35 0.297 17.44 0.898
HIT-HP MV-1308-18-100-35 0.302 17.41 0.897
HIT-HP MV-1309-18-100-35 0.316 17.33 0.893
HIT-HP MV-0610-18-100-35 0.292 17.44 0.898
HIT-HP MV-0910-18-100-35 0.308 17:35 0.894
HIT-HP MV-1010-18-100-35 0.314 1733 0.893
HIT-HP MV-1210-18-100-35 0.324 17.28 0.891
HIT-HP MV-1412-18-100-35 0.357 17.08 0.883

Table A8: Thermal resistance for HIT-HP MV at application condition masonry with ETICS
(ty =220 mm), acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 mi» and the corresponding
temperature-factor frq
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Page 48 of European technical approval ETA-13/0546 B
Validity from 29.06.2013 to 28.06.2018 I

Member of EOTA
Thermal resistance for masonry with ETICS (t, = 220 mm), HIT-SP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (-)
HIT-SP MV-0404-18-100-35 0.134 18.40 0.936
HIT-SP MV-0504-18-100-35 0.140 18.37 0.935
HIT-SP MV-0604-18-100-35 0.145 18.34 0.934
HIT-SP MV-0804-18-100-35 0.156 18.28 0.931
HIT-SP MV-0505-18-100-35 0.155 18.27 0.931
HIT-SP MV-0705-18-100-35 0.166 18.21 0.929
HIT-SP MV-0805-18-100-35 0.171 18.19 0.927
HIT-SP MV-0506-18-100-35 0.170 18.18 0.927
HIT-SP MV-0606-18-100-35 0.176 18.15 0.926
HIT-SP MV-0706-18-100-35 0.181 18.12 0.925
HIT-SP MV-0906-18-100-35 0.191 18.07 0.923
HIT-SP MV-1006-18-100-35 0.196 18.04 0.922
HIT-SP MV-1106-18-100-35 0.201 18.01 0.921
HIT-SP MV-0607-18-100-35 0.190 18.06 0.922
HIT-SP MV-0707-18-100-35 0.195 18.03 0.921
HIT-SP MV-0907-18-100-35 0.205 17.98 0.919
HIT-SP MV-1007-18-100-35 0.210 17.95 0.918
HIT-SP MV-1107-18-100-35 0.215 17.93 0.917
HIT-SP MV-1207-18-100-35 0.220 17.90 0.916
HIT-SP MV-1407-18-100-35 0.229 17.85 0.914
HIT-SP MV-0408-18-100-35 0.192 18.04 0.921
HIT-SP MV-0708-18-100-35 0.208 17.95 0.918
HIT-SP MV-0808-18-100-35 0.214 17.92 0.917
HIT-SP MV-1008-18-100-35 0.224 17.87 0.915
HIT-SP MV-1208-18-100-35 0.233 17.82 0.913
HIT-SP MV-1308-18-100-35 0.238 17.79 0.912
HIT-SP MV-1309-18-100-35 0.251 17.72 0.909
HIT-SP MV-0610-18-100-35 0.229 17.82 0.913
HIT-SP MV-0910-18-100-35 0.244 17.74 0.910
HIT-SP MV-1010-18-100-35 0.249 17.71 0.909
HIT-SP MV-1210-18-100-35 0.258 17.67 0.907
HIT-SP MV-1412-18-100-35 0.290 17.48 0.899

Table A9: Thermal resistance for HIT-SP MV at application condition masonry with ETICS
(t; =220 mm), acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 6¢ mn and the corresponding
temperature-factor fgry;

Annex 9

Halfen Insulated Connection HIT-HP and -SP
Page 6/18
Thermal resistance of European technical approval

Masonry with ETICS (t; = 220 mm) ETA-13/0546

0IB-290-007/12-012



Page 49 of European technical approval ETA-13/0546
Validity from 29.06.2013 to 28.06.2018

OB

Member of EOTA
Thermal resistance for masonry with ETICS (t; = 300 mm), HIT-HP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (-)
HIT-HP MV-0404-18-100-35 0.194 18.25 0.930
HIT-HP MV-0504-18-100-35 0.200 18.21 0.929
HIT-HP MV-0604-18-100-35 0.206 18.18 0.927
HIT-HP MV-0804-18-100-35 0.217 18.12 0.925
HIT-HP MV-0505-18-100-35 0.216 18.11 0.924
HIT-HP MV-0705-18-100-35 0.228 18.05 0.922
HIT-HP MV-0805-18-100-35 0,233 18.02 0.921
HIT-HP MV-0506-18-100-35 0.231 18.02 0.921
HIT-HP MV-0606-18-100-35 0.237 17.99 0.919
HIT-HP MV-0706-18-100-35 0.243 17.96 0.918
HIT-HP MV-0906-18-100-35 0.253 17.90 0.916
HIT-HP MV-1006-18-100-35 0.258 17.87 0.915
HIT-HP MV-1106-18-100-35 0.263 17.85 0.914
HIT-HP MV-0607-18-100-35 0.251 17.90 0.916
HIT-HP MV-0707-18-100-35 0.257 17.87 0.915
HIT-HP MV-0907-18-100-35 0.267 17.81 0.912
HIT-HP MV-1007-18-100-35 0.272 17.79 0.911
HIT-HP MV-1107-18-100-35 0277 17.76 0.910
HIT-HP MV-1207-18-100-35 0.282 1.7:03 0.909
HIT-HP MV-1407-18-100-35 0.292 17.68 0.907
HIT-HP MV-0408-18-100-35 0.253 17.87 0.915
HIT-HP MV-0708-18-100-35 0.270 17.79 0.911
HIT-HP MV-0808-18-100-35 0.275 17.76 0.910
HIT-HP MV-1008-18-100-35 0.285 17.70 0.908
HIT-HP MV-1208-18-100-35 0.295 17.65 0.906
HIT-HP MV-1308-18-100-35 0.300 17.63 0.905
HIT-HP MV-1309-18-100-35 0.312 17.65 0.902
HIT-HP MV-0610-18-100-35 0.289 17.66 0.906
HIT-HP MV-0910-18-100-35 0.304 17.58 0.903
HIT-HP MV-1010-18-100-35 0.309 17.56 0.902
HIT-HP MV-1210-18-100-35 0.319 17.51 0.900
HIT-HP MV-1412-18-100-35 0.349 17.33 0.893

temperature-factor fgs;

Table A10: Thermal resistance for HIT-HP MV at application condition masonry with ETICS
(t; =300 mm), acc. to Figure 48, linear thermal transmittance ¥, the Ilowest
temperature at the inner surface of the construction 6y min and the corresponding

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Masonry with ETICS (t; = 300 mm)
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Page 50 of European technical approval ETA-13/0546 u
Validity from 29.06.2013 to 28.06.2018 l

Member of EOTA
Thermal resistance for masonry with ETICS (t, = 300 mm), HIT-SP MV
Type ¥ in (W/(m-K)) B5si, min in (°C) frsi in (-)
HIT-SP MV-0404-18-100-35 0.145 18.54 0.942
HIT-SP MV-0504-18-100-35 0.150 18.51 0.941
HIT-SP MV-0604-18-100-35 0.155 18.48 0.939
HIT-SP MV-0804-18-100-35 0.165 18.43 0.937
HIT-SP MV-0505-18-100-35 0.164 18.42 0.937
HIT-SP MV-0705-18-100-35 0.175 18.37 0.935
HIT-SP MV-0805-18-100-35 0.179 18.34 0.934
HIT-SP MV-0506-18-100-35 0.178 18.34 0.933
HIT-SP MV-0606-18-100-35 0.183 18.31 0.932
HIT-SP MV-0706-18-100-35 0.188 18.28 0.931
HIT-SP MV-0906-18-100-35 0.198 18.23 0.929
HIT-SP MV-1006-18-100-35 0.203 18.20 0.928
HIT-SP MV-1106-18-100-35 0.207 18.18 0.927
HIT-SP MV-0607-18-100-35 0.196 18.23 0.929
HIT-SP MV-0707-18-100-35 0.201 18.20 0.928
HIT-SP MV-0907-18-100-35 0.211 18.15 0.926
HIT-SP MV-1007-18-100-35 0.215 18.12 0.925
HIT-SP MV-1107-18-100-35 0.220 18.10 0.924
HIT-SP MV-1207-18-100-35 0.225 18.08 0.923
HIT-SP MV-1407-18-100-35 0.233 18.03 0.921
HIT-SP MV-0408-18-100-35 0.198 18.21 0.928
HIT-SP MV-0708-18-100-35 0.213 18.12 0.925
HIT-SP MV-0808-18-100-35 0.218 18.10 0.924
HIT-SP MV-1008-18-100-35 0.228 18.05 0.922
HIT-SP MV-1208-18-100-35 0.237 18.00 0.920
HIT-SP MV-1308-18-100-35 0.241 17.98 0.919
HIT-SP MV-1309-18-100-35 0.253 17.90 0.916
HIT-SP MV-0610-18-100-35 0.232 18.00 0.920
HIT-SP MV-0910-18-100-35 0.246 17.93 0.917
HIT-SP MV-1010-18-100-35 0.250 17.91 0.916
HIT-SP MV-1210-18-100-35 0.259 17.86 0.914
HIT-SP MV-1412-18-100-35 0.288 17.69 0.908

Table A11: Thermal resistance for HIT-SP MV at application condition masonry with ETICS
(ty =300 mm), acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 min and the corresponding
temperature-factor fgrg;
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Page 51 of European technical approval ETA-13/0546
Validity from 29.06.2013 to 28.06.2018

OiB

Member of EOTA
Thermal resistance for monolithic masonry (A = 0.18 W/(m-K)), HIT-HP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (=)
HIT-HP MV-0404-18-100-35 0.168 15.49 0.819
HIT-HP MV-0504-18-100-35 0.173 15.45 0.818
HIT-HP MV-0604-18-100-35 0.178 15.41 0.817
HIT-HP MV-0804-18-100-35 0.188 15.35 0.814
HIT-HP MV-0505-18-100-35 0.186 15.31 0.813
HIT-HP MV-0705-18-100-35 0.196 15.25 0.810
HIT-HP MV-0805-18-100-35 0.201 15.21 0.809
HIT-HP MV-0506-18-100-35 0.198 1549 0.807
HIT-HP MV-0606-18-100-35 0.203 1545 0.806
HIT-HP MV-0706-18-100-35 0.208 1612 0.805
HIT-HP MV-0906-18-100-35 0.217 15.06 0.802
HIT-HP MV-1006-18-100-35 0.222 15.03 0.801
HIT-HP MV-1106-18-100-35 0.226 15.00 0.800
HIT-HP MV-0607-18-100-35 0.214 15.03 0.801
HIT-HP MV-0707-18-100-35 0.219 15.00 0.800
HIT-HP MV-0907-18-100-35 0.228 14.94 0.797
HIT-HP MV-1007-18-100-35 0.233 14.91 0.796
HIT-HP MV-1107-18-100-35 0.237 14.88 0.795
HIT-HP MV-1207-18-100-35 0.242 14.85 0.794
HIT-HP MV-1407-18-100-35 0.250 14.80 0.792
HIT-HP MV-0408-18-100-35 0.215 14.99 0.799
HIT-HP MV-0708-18-100-35 0.230 14.89 0.795
HIT-HP MV-0808-18-100-35 0.234 14.85 0.794
HIT-HP MV-1008-18-100-35 0.243 14.80 0.792
HIT-HP MV-1208-18-100-35 0.252 14.74 0.790
HIT-HP MV-1308-18-100-35 0.256 14.72 0.789
HIT-HP MV-1309-18-100-35 0.266 14.61 0.784
HIT-HP MV-0610-18-100-35 0.245 14.71 0.788
HIT-HP MV-0910-18-100-35 0.259 14.62 0.785
HIT-HP MV-1010-18-100-35 0.263 14.59 0.784
HIT-HP MV-1210-18-100-35 0.272 14.54 0.782
HIT-HP MV-1412-18-100-35 0.297 14.32 0.773

temperature-factor frs;

Table A12: Thermal resistance for HIT-HP MV at application condition monolithic masonry,
A=0.18 W/(m-K) acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 min and the corresponding

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Monolithic masonry (A = 0.18 W/(m-K))
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Page 52 of European technical approval ETA-13/0546 K
Validity from 29.06.2013 to 28.06.2018 I

Member of EOTA
Thermal resistance for monolithic masonry (A = 0.18 W/(m-K)), HIT-SP MV
Type ¥ in (W/(m-K)) B¢i. min in (°C) frei iN ()
HIT-SP MV-0404-18-100-35 0.132 15.86 0.835
HIT-SP MV-0504-18-100-35 0.136 15:83 0.833
HIT-SP MV-0604-18-100-35 0.141 15.80 0.832
HIT-SP MV-0804-18-100-35 0.149 15.74 0.830
HIT-SP MV-0505-18-100-35 0.148 15.71 0.828
HIT-SP MV-0705-18-100-35 0.156 15.65 0.826
HIT-SP MV-0805-18-100-35 0.161 15.62 0.825
HIT-SP MV-0506-18-100-35 0.158 15.59 0.824
HIT-SP MV-0606-18-100-35 0.163 15.56 0.823
HIT-SP MV-0706-18-100-35 0.167 15.53 0.821
HIT-SP MV-0906-18-100-35 0175 15.48 0.819
HIT-SP MV-1006-18-100-35 0.180 15.45 0.818
HIT-SP MV-1106-18-100-35 0.184 15.42 0.817
HIT-SP MV-0607-18-100-35 0.173 15.45 0.818
HIT-SP MV-0707-18-100-35 0177 15.42 0.817
HIT-SP MV-0907-18-100-35 0.186 15.37 0.815
HIT-SP MV-1007-18-100-35 0.190 15.34 0.814
HIT-SP MV-1107-18-100-35 0.194 15.32 0.813
HIT-SP MV-1207-18-100-35 0.198 15.29 0.812
HIT-SP MV-1407-18-100-35 0.206 15.24 0.810
HIT-SP MV-0408-18-100-35 0.174 15.41 0.816
HIT-SP MV-0708-18-100-35 0.187 15.32 0.813
HIT-SP MV-0808-18-100-35 0.191 15.29 0.812
HIT-SP MV-1008-18-100-35 0.200 15.24 0.810
HIT-SP MV-1208-18-100-35 0.208 15.19 0.807
HIT-SP MV-1308-18-100-35 0.212 15.16 0.807
HIT-SP MV-1309-18-100-35 0.221 15.07 0.803
HIT-SP MV-0610-18-100-35 0.201 15.15 0.806
HIT-SP MV-0910-18-100-35 0.214 15.07 0.803
HIT-SP MV-1010-18-100-35 0.218 15.05 0.802
HIT-SP MV-1210-18-100-35 0.226 15.00 0.800
HIT-SP MV-1412-18-100-35 0.250 14.78 0.791

Table A13: Thermal resistance for HIT-SP MV at application condition monolithic masonry,
A=0.18 W/(m'K) acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 m, and the corresponding
temperature-factor fge;
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Page 53 of European technical approval ETA-13/0546
Validity from 29.06.2013 to 28.06.2018

OiB

Member of EOTA
Thermal resistance for monolithic masonry (A = 0.12 W/(m-K)), HIT-HP MV
Type ¥ in (W/(m-K)) Bsi, min iN (°C) frei in ()
HIT-HP MV-0404-18-100-35 0.180 15.91 0.836
HIT-HP MV-0504-18-100-35 0.185 15.86 0.834
HIT-HP MV-0604-18-100-35 0.190 15.82 0.833
HIT-HP MV-0804-18-100-35 0.200 15.74 0.829
HIT-HP MV-0505-18-100-35 0.199 156.70 0.828
HIT-HP MV-0705-18-100-35 0.209 15.62 0.825
HIT-HP MV-0805-18-100-35 0.214 15.58 0.823
HIT-HP MV-0506-18-100-35 0.212 15.55 0.822
HIT-HP MV-0606-18-100-35 0.217 156.50 0.820
HIT-HP MV-0706-18-100-35 0.222 15.46 0.819
HIT-HP MV-0206-18-100-35 0.232 15.39 0.816
HIT-HP MV-1006-18-100-35 0.236 15.35 0.814
HIT-HP MV-1106-18-100-35 0.241 15.32 0.813
HIT-HP MV-0607-18-100-35 0.229 15.36 0.814
HIT-HP MV-0707-18-100-35 0.234 15.33 0.813
HIT-HP MV-0907-18-100-35 0.244 15.25 0.810
HIT-HP MV-1007-18-100-35 0.249 15.22 0.809
HIT-HP MV-1107-18-100-35 0.253 15.18 0.807
HIT-HP MV-1207-18-100-35 0.258 15.15 0.806
HIT-HP MV-1407-18-100-35 0.266 15.09 0.803
HIT-HP MV-0408-18-100-35 0.230 15.31 0.812
HIT-HP MV-0708-18-100-35 0.246 15.19 0.808
HIT-HP MV-0808-18-100-35 0.251 15.16 0.806
HIT-HP MV-1008-18-100-35 0.260 15.09 0.803
HIT-HP MV-1208-18-100-35 0.269 15.02 0.801
HIT-HP MV-1308-18-100-35 0:273 14.99 0.800
HIT-HP MV-1309-18-100-35 0.284 14.87 0.795
HIT-HP MV-0610-18-100-35 0.262 14.98 0.799
HIT-HP MV-0910-18-100-35 0.276 14.88 0.795
HIT-HP MV-1010-18-100-35 0.281 14.85 0.794
HIT-HP MV-1210-18-100-35 0.290 14.79 0.792
HIT-HP MV-1412-18-100-35 0.316 14.53 0.781

temperature-factor frg

Table A14: Thermal resistance for HIT-HP MV at application condition monolithic masonry,
A=0.12 W/(m-K) acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 64 min and the corresponding

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Monolithic masonry (A = 0.12 W/(m-K))
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Page 54 of European technical approval ETA-13/0546 N
Validity from 29.06.2013 to 28.06.2018 l

Member of EOTA
Thermal resistance for monolithic masonry (A = 0.12 W/(m-K)), HIT-SP MV
Type ¥ in (W/(m-K)) B5i, min in (°C) frsi in (=)
HIT-SP MV-0404-18-100-35 0.142 16.33 0.853
HIT-SP MV-0504-18-100-35 0.147 16.30 0.852
HIT-SP MV-0604-18-100-35 0.151 16.26 0.850
HIT-SP MV-0804-18-100-35 0.160 16.18 0.847
HIT-SP MV-0505-18-100-35 0.159 16.15 0.846
HIT-SP MV-0705-18-100-35 0.168 16.08 0.843
HIT-SP MV-0805-18-100-35 0.172 16.04 0.842
HIT-SP MV-0506-18-100-35 0.170 16.02 0.841
HIT-SP MV-0606-18-100-35 DAZS 16.98 0.839
HIT-SP MV-0706-18-100-35 0.180 15.94 0.838
HIT-SP MV-0906-18-100-35 0.188 15.87 0.835
HIT-SP MV-1006-18-100-35 0.193 15.84 0.834
HIT-SP MV-1106-18-100-35 0.197 15.81 0.832
HIT-SP MV-0607-18-100-35 0.186 15.85 0.834
HIT-SP MV-0707-18-100-35 0.191 15.81 0.833
HIT-SP MV-0907-18-100-35 0.199 15.75 0.830
HIT-SP MV-1007-18-100-35 0.204 15.71 0.829
HIT-SP MV-1107-18-100-35 0.208 15.68 0.827
HIT-SP MV-1207-18-100-35 0.212 15.65 0.826
HIT-SP MV-1407-18-100-35 0.220 15.59 0.824
HIT-SP MV-0408-18-100-35 0.187 15.80 0.832
HIT-SP MV-0708-18-100-35 0.201 15.69 0.828
HIT-SP MV-0808-18-100-35 0.206 15.66 0.826
HIT-SP MV-1008-18-100-35 0.214 15.60 0.824
HIT-SP MV-1208-18-100-35 0.222 15.53 0.821
HIT-SP MV-1308-18-100-35 0.226 15.50 0.820
HIT-SP MV-1309-18-100-35 0.236 15.39 0.816
HIT-SP MV-0610-18-100-35 0.216 15.50) 0.820
HIT-SP MV-0910-18-100-35 0.229 15.40 0.816
HIT-SP MV-1010-18-100-35 0.234 15:3% 0.815
HIT-SP MV-1210-18-100-35 0.242 15.31 0.813
HIT-SP MV-1412-18-100-35 0.267 15.06 0.802

Table A15: Thermal resistance for HIT-SP MV at application condition monolithic masonry,
A=0.12W/(m-K) acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 min and the corresponding
temperature-factor frg;

Annex 9
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Thermal resistance for monolithic masonry (A = 0.08 W/(m-K)), HIT-HP MV
Type ¥ in (W/(m-K)) B5i, min in (°C) frsi in (=)
HIT-HP MV-0404-18-100-35 0.186 16.21 0.848
HIT-HP MV-0504-18-100-35 0.192 16.15 0.846
HIT-HP MV-0604-18-100-35 0.197 16.10 0.844
HIT-HP MV-0804-18-100-35 0.207 16.01 0.840
HIT-HP MV-0505-18-100-35 0.207 15.97 0.839
HIT-HP MV-0705-18-100-35 0.217 15.88 0.835
HIT-HP MV-0805-18-100-35 0.222 15.83 0.833
HIT-HP MV-0506-18-100-35 0.220 15.80 0.832
HIT-HP MV-0606-18-100-35 0.226 1575 0.830
HIT-HP MV-0706-18-100-35 0.231 15.70 0.828
HIT-HP MV-0906-18-100-35 0.241 15.62 0.825
HIT-HP MV-1006-18-100-35 0.246 15.58 0.823
HIT-HP MV-1106-18-100-35 0.251 15.54 0.821
HIT-HP MV-0607-18-100-35 0.239 15.59 0.824
HIT-HP MV-0707-18-100-35 0.244 15.55 0.822
HIT-HP MV-0907-18-100-35 0.254 15.46 0.818
HIT-HP MV-1007-18-100-35 0.259 15.42 0.817
HIT-HP MV-1107-18-100-35 0.263 15.38 0.815
HIT-HP MV-1207-18-100-35 0.268 156.35 0.814
HIT-HP MV-1407-18-100-35 0.277 15: 24 0.811
HIT-HP MV-0408-18-100-35 0.240 15.53 0.821
HIT-HP MV-0708-18-100-35 0.256 15.40 0.816
HIT-HP MV-0808-18-100-35 0.261 15.35 0.814
HIT-HP MV-1008-18-100-35 0.271 15.28 0.811
HIT-HP MV-1208-18-100-35 0.280 156.20 0.808
HIT-HP MV-1308-18-100-35 0.284 15,17 0.807
HIT-HP MV-1309-18-100-35 0.295 15.04 0.801
HIT-HP MV-0610-18-100-35 0.273 15.16 0.807
HIT-HP MV-0910-18-100-35 0.288 15.05 0.802
HIT-HP MV-1010-18-100-35 0.292 15.01 0.801
HIT-HP MV-1210-18-100-35 0.301 14.94 0.798
HIT-HP MV-1412-18-100-35 0.329 14.66 0.786

temperature-factor frs;

Table A16: Thermal resistance for HIT-HP MV at application condition monolithic masonry,
A =0.08 W/(m-K) acc. to Figure 48, linear thermal transmittance ¥, the lowest
temperature at the inner surface of the construction 65 min and the corresponding

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Monolithic masonry (A = 0.08 W/(m-K))
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Thermal resistance for monolithic masonry (A = 0.08 W/(m-K)), HIT-SP MV
Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (-)
HIT-SP MV-0404-18-100-35 0.147 16.69 0.868
HIT-SP MV-0504-18-100-35 0.152 16.64 0.866
HIT-SP MV-0604-18-100-35 0.157 16.60 0.864
HIT-SP MV-0804-18-100-35 0.166 16.51 0.860
HIT-SP MV-0505-18-100-35 0.165 16.48 0.859
HIT-SP MV-0705-18-100-35 0.175 16.39 0.856
HIT-SP MV-0805-18-100-35 0.179 16.35 0.854
HIT-SP MV-0506-18-100-35 0.178 16.32 0.853
HIT-SP MV-0606-18-100-35 0.182 16.28 0.851
HIT-SP MV-0706-18-100-35 0.187 16.24 0.849
HIT-SP MV-0906-18-100-35 0.196 16.16 0.846
HIT-SP MV-1006-18-100-35 0.201 16.12 0.845
HIT-SP MV-1106-18-100-35 0.205 16.08 0.843
HIT-SP MV-0607-18-100-35 0.194 16.13 0.845
HIT-SP MV-0707-18-100-35 0.199 16.09 0.844
HIT-SP MV-0907-18-100-35 0.208 16.01 0.841
HIT-SP MV-1007-18-100-35 0.212 15.98 0.839
HIT-SP MV-1107-18-100-35 0.216 15.94 0.838
HIT-SP MV-1207-18-100-35 0.221 15.90 0.836
HIT-SP MV-1407-18-100-35 0.229 15.84 0.833
HIT-SP MV-0408-18-100-35 0.196 16.08 0.843
HIT-SP MV-0708-18-100-35 0.210 15.96 0.838
HIT-SP MV-0808-18-100-35 0.214 15.92 0.837
HIT-SP MV-1008-18-100-35 0.223 15.84 0.834
HIT-SP MV-1208-18-100-35 0.232 15.77 0.831
HIT-SP MV-1308-18-100-35 0.236 15.74 0.830
HIT-SP MV-1309-18-100-35 0.246 15.61 0.825
HIT-SP MV-0610-18-100-35 0.226 15.73 0.829
HIT-SP MV-0910-18-100-35 0.239 15.63 0.825
HIT-SP MV-1010-18-100-35 0.244 15.59 0.824
HIT-SP MV-1210-18-100-35 0.252 15.53 0.821
HIT-SP MV-1412-18-100-35 0.279 15.24 0.810

Table A17: Thermal resistance for HIT-HP MV at application condition monolithic masonry,
A =0.08 W/(mK) acc. to Figure 48, linear thermal transmittance Y, the lowest
temperature at the inner surface of the construction 65 min and the corresponding
temperature-factor frg;
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Application condition for masonry walls (Figure 49)

Linear thermal transmittance standard ,Exterior wall* section

— U =0.227 W/(m?K) for insulation thickness t; of ETICS of 14 cm

— U = 0.149 W/(m*K) for insulation thickness t, of ETICS of 22 cm

— U =0.111 W/(m*K) for insulation thickness t; of ETICS of 30 cm
— Insulation of exterior wall: Thickness t; = 14, 22 or 30 cm (A = 0.035 W/(m-K))
— Exterior wall (lime stone brick): Thickness t; = 24 cm (A = 0.99 W/(m-K))
— Floor construction (indoor):

a) Reinforced concrete slab h = 16 cm (A = 2.3 W/(m-K)) for shear bars @ 6 and @ 8 mm,
reinforced concrete slab h = 18 cm (A = 2.3 W/(m-K)) for shear bars @ 10 and @ 12 mm

b) Foot-fall insulation 3 cm (A = 0.035 W/(m-K))
c) Screed 5 cm (A = 1.35 W/(m-K))
d) Edge insulation 1 cm (A = 0.14 W/(m-K))

outdoor indoor
‘-‘____w__/

____ Screed

t4 t,=240

| Foot-fall insulation

| Reinforced concrete slab

‘:.‘,.3
: =
balcony \ main slab

Edge insulation

External insulation
(ETICS) Lime-stone brick

/_\4 Dimensions in mm

Figure 49: Application condition masonry walls with ETICS

The thermal values of Tables A18 to A20 are valid excluselively for the given application condition,
thicknesses and linear thermal transmittances of the construction materials (linear thermal
transmittance standard ,Exterior wall® section). Other conditions cause other values.

. Annex 9
Halfen Insulated Connection HIT-HP and -SP
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Thermal resistance for masonry with ETICS (t; = 140 mm), HIT-HP/-SP ZV

Type ¥ in (W/(m-K)) Bsi, min in (°C) frsi in (=)
HIT-SP ZV-0404-16-100-30-06 0.095 18.229 0.929
HIT-SP ZV-0604-16-100-30-06 0.099 18.183 0.927
HIT-SP ZV-0804-16-100-30-06 0.103 18.183 0.927
HIT-SP ZV-0404-16-100-30-08 0.101 18.191 0.928
HIT-SP ZV-0604-16-100-30-08 0.108 18.110 0.924
HIT-SP ZV-0804-16-100-30-08 0.115 18.110 0.924
HIT-SP ZV-0404-18-100-30-10 0.109 18.143 0.926
HIT-SP ZV-0604-18-100-30-10 0.119 18.021 0.921
HIT-SP ZV-0804-18-100-30-10 0.129 18.021 0.921
HIT-SP ZV-0404-18-100-30-12 0.117 18.101 0.924
HIT-SP ZV-0604-18-100-30-12 0.132 17.939 0.918
HIT-SP ZV-0804-18-100-30-12 0.147 17.939 0.918
HIT-HP ZV-0404-16-100-30-06 0.148 17.906 0.916
HIT-HP ZV-0604-16-100-30-06 0.152 17.849 0.914
HIT-HP ZV-0804-16-100-30-06 0.157 17.849 0.914
HIT-HP ZV-0404-16-100-30-08 0.155 17.860 0.914
HIT-HP Z2V-0604-16-100-30-08 0.163 17.761 0.910
HIT-HP ZV-0804-16-100-30-08 0.171 17.761 0.910
HIT-HP ZV-0404-18-100-30-10 0.161 17.823 0.913
HIT-HP ZV-0604-18-100-30-10 0.175 17.651 0.906
HIT-HP ZV-0804-18-100-30-10 0.190 17.651 0.906
HIT-HP ZV-0404-18-100-30-12 0.171 17.774 0.911
HIT-HP Z2V-0604-18-100-30-12 0.190 17.562 0.902
HIT-HP ZV-0804-18-100-30-12 0.209 17.562 0.902

temperature-factor frq

Table A18: Thermal resistance for HIT-HP/-SP ZV at application condition masonry with ETICS
(ty =140 mm), acc. to Figure 49, linear thermal
temperature at the inner surface of the construction 65 n» and the corresponding

transmittance Y, the lowest

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Masonry with ETICS (t; = 140 mm)
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Thermal resistance for masonry with ETICS (t; = 220 mm), HIT-HP/-SP zZV
Type ¥ in (W/(m-K)) 84i,min in (°C) firi in ()
HIT-SP ZV-0404-16-100-30-06 0.120 18.473 0.939
HIT-SP ZV-0604-16-100-30-06 0.124 18.424 0.937
HIT-SP ZV-0804-16-100-30-06 0.128 18.424 0.937
HIT-SP ZV-0404-16-100-30-08 0.127 18.433 0.937
HIT-SP ZV-0604-16-100-30-08 0.134 18.348 0.934
HIT-SP ZV-0804-16-100-30-08 0.141 18.348 0.934
HIT-SP ZV-0404-18-100-30-10 0.136 18.377 0.935
HIT-SP ZV-0604-18-100-30-10 0.142 18.307 0.932
HIT-SP ZV-0804-18-100-30-10 0.148 18.307 0.932
HIT-SP ZV-0404-18-100-30-12 0.145 18.331 0.933
HIT-SP ZV-0604-18-100-30-12 0.155 18.227 0.929
HIT-SP ZV-0804-18-100-30-12 0.165 18.227 0.929
HIT-HP ZV-0404-16-100-30-06 0.161 18.223 0.929
HIT-HP ZV-0604-16-100-30-06 0.172 18.090 0.924
HIT-HP ZV-0804-16-100-30-06 0.183 18.090 0.924
HIT-HP ZV-0404-16-100-30-08 0.168 18.181 0.927
HIT-HP 2V-0604-16-100-30-08 0.182 18.005 0.920
HIT-HP ZV-0804-16-100-30-08 0.197 18.005 0.920
HIT-HP 2V-0404-18-100-30-10 0.180 18.109 0.924
HIT-HP ZV-0604-18-100-30-10 0.201 17.861 0.914
HIT-HP Z2V-0804-18-100-30-10 0.222 17.861 0.914
HIT-HP ZV-0404-18-100-30-12 0.189 18.061 0.922
HIT-HP ZV-0604-18-100-30-12 0.215 10775 0.911
HIT-HP ZV-0804-18-100-30-12 0.240 17.775 0.911

temperature-factor frg

Table A19: Thermal resistance for HIT-HP/-SP ZV at application condition masonry with ETICS
(t;y =220 mm), acc. to Figure 49, linear thermal
temperature at the inner surface of the construction 6y m, and the corresponding

transmittance Y, the lowest

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Masonry with ETICS (t; = 220 mm)
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Thermal resistance for masonry with ETICS (t; = 300 mm), HIT-HP/-SP ZV
Type ¥ in (W/(m-K)) 05, min in (°C) frsi in (=)
HIT-SP ZV-0404-16-100-30-06 0.137 18.576 0.943
HIT-SP ZV-0604-16-100-30-06 0.143 18.507 0.940
HIT-SP ZV-0804-16-100-30-06 0.149 18.507 0.940
HIT-SP ZV-0404-16-100-30-08 0.144 18.536 0.941
HIT-SP ZV-0604-16-100-30-08 0.153 18.428 0.937
HIT-SP ZV-0804-16-100-30-08 0.162 18.428 0.937
HIT-SP ZV-0404-18-100-30-10 0.153 18.482 0.939
HIT-SP ZV-0604-18-100-30-10 0.165 18.339 0.934
HIT-SP ZV-0804-18-100-30-10 0.177 18.339 0.934
HIT-SP ZV-0404-18-100-30-12 0.163 18.430 0.937
HIT-SP ZV-0604-18-100-30-12 0.180 18.245 0.930
HIT-SP ZV-0804-18-100-30-12 0.196 18.245 0.930
HIT-HP ZV-0404-16-100-30-06 0.168 18.384 0.935
HIT-HP ZV-0604-16-100-30-06 0.185 18.187 0.927
HIT-HP ZV-0804-16-100-30-06 0.201 18.187 0.927
HIT-HP Z2V-0404-16-100-30-08 0.174 18.346 0.934
HIT-HP ZV-0604-16-100-30-08 0.195 18.102 0.924
HIT-HP ZV-0804-16-100-30-08 0.215 18.102 0.924
HIT-HP ZV-0404-18-100-30-10 0.187 18.272 0.931
HIT-HP ZV-0604-18-100-30-10 0.211 17.993 0.920
HIT-HP ZV-0804-18-100-30-10 0.235 17.993 0.920
HIT-HP ZV-0404-18-100-30-12 0.196 18.230 0.929
HIT-HP ZV-0604-18-100-30-12 0.224 17.907 0.916
HIT-HP Z2V-0804-18-100-30-12 0.253 17.907 0.916

temperature-factor fgrg;

Table A20: Thermal resistance for HIT-HP/-SP ZV at application condition masonry with ETICS
(t; =300 mm), acc. to Figure 49, linear thermal
temperature at the inner surface of the construction 65 m» and the corresponding

transmittance Y, the lowest

Halfen Insulated Connection HIT-HP and -SP

Thermal resistance
Masonry with ETICS (t; = 300 mm)
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Impact sound insulation according to EN ISO 10140

Weighted normalized impact sound pressure

bt Tt level difference AL, w in (dB)
HIT-HP MV-0504-18-100-35 12
HIT-HP MV-0705-18-100-35 11
HIT-HP MV-1207-18-100-35 11
HIT-SP MV-0504-18-100-35 14
HIT-SP MV-0705-18-100-35 15
HIT-SP MV-1208-18-100-35 10

Table A21;

Weighted normalised impact sound pressure level difference AL, w in (dB) derived

from laboratory tests

HIT unit Weighted normalized impact slound pressure
level difference AL, w in (dB)
HIT-HP ZV-0504-18-100-30-12 12
HIT-HP ZV-0705-18-100-30-12 11
HIT-HP ZV-1207-18-100-30-12 11
HIT-SP ZV-0504-18-100-30-12 14
HIT-SP ZV-0705-18-100-30-12 15
HIT-SP ZV-1208-18-100-30-12 10

from laboratory tests

Table A22: Weighted normalised impact sound pressure level difference AL, w in (dB) derived

Halfen Insulated Connection HIT-HP and -SP

Impact sound insulation
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HIT-HP MV/HIT-SP MV

One-piece type

HIT-HP MV and HIT-SP MV
Insulated Connections.

For cantilevered concrete balcony
and corner balcony slabs, transfers
bending moments and shear forces.

HIT-HP MV-ES/HIT-SP MV-ES

Multiple-part type
HIT unit for cantilevered balcony and corner balcony slabs designed as element slab,
transfers bending moments and shear forces.

%%

' AL
- LT

HIT-HP MV - High Performance HIT-SP MV - Superior Performance
80mm 120mm
Balcony Eg Slab Balcony &T Slab
Longitudinal section | | Support Longitudinal section ’ Support

Example of an order: HIT-HP MV = 06 04 - 20 -100 - 35
] | |

Type e
Load type

No. of tension bars — -
No. of compression shear bearings
Element height [cm]
Element width [em] e e e e e
Concrete cover [mm]

Annex 11
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U-bar
| reinforcement
! (— Type static)

-

Slab

{
1
‘ Balcony
|
|
|

'——‘ Supporting structure

5

Kl Installation of on-site reinforeement

The on-site reinfarcement
must be placed as specified
by the structural engineer.

Installation of HIT unit from top

Check that the red arrows on
the HIT labels and the com-
pression shear bearings are
pointing towards the baicony.

Correct position of formwork
should be respected!

EJ Fixing of HIT tension bars to
onsite reinforcement using tying
wire

EJ Pouring the concrete

To ensure the HIT units are

@ not displaced, pour and
compact the concrete evenly,
Ensure all HIT elements are
securely positioned.

B Freshly concreted balcony slab on
supporting structure

Dimensions in mm

Assembly instructions

Halfen Insulated Connection HIT-HP and -SP
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HIT-HP ZV/HIT-SP ZV

The slab connection Halfen Insulated Connection HIT-HP ZV/HIT-SP ZV serves to transfer only
shear forces.

Example of an order:

HIT-HP ZV-0604-20-100-3

LO
[©
L OO

Type
Load type
No. of shear bars
No. of compression shear bearings
Element height [cm]
Element width [cm]
Concrete cover [mm)]
Diameter of the shear bars

Annex 11
Halfen Insulated Connection HIT-HP and -SP Page 3/4
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1. Installation of on-site relnforcer?_?rff_f)f the main slab The on-site reinforcement
. must be placed as specified
i Lk 0 | by the structural engineer.
(= e st e
Baicony Yy Slab
2.
Check that the red arrows on
the HIT labels and the
compression shear bearings
are pointing towards the
e balcony.
Slab
3 = t—‘::;ﬂ:__‘__::r_‘w
B_.t_l:orly |
e "—'_-x-l'{-l .- = N
F>> T: | ==
N
I Correct position of formwork
o should be respected!
lab
4.  Fixing of HIT diagonal tension bars to on-site reinforcement using
tying wire
Ly
Balcony = 7 yéé Gk
5. Pouring the concrete
To ensure the HIT units are
not displaced, pour and
compact the concrete evenly.
Ensure all HIT elements are
= = securely positioned.
6. Freshly concreted balcony slab on supporting structure
I ) 7 T Dimensions in mm
f == )
Annex 11
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CUAP 03.01/59, 2013 Load bearing thermal insulation elements which form a thermal break
between balconies and internal floors

EN 206-1, 2000 Concrete - Part1: Specification, performance, production and
EN 206-1/A1, 2004 conformity
EN 206-1/A2, 2005

EN 1992-1-1, 2004 Eurocode 2 — Design of concrete structures — Part 1-1: General rules
EN 1992-1-1/AC, 2010 and rules for buildings

EN 13501-1+A1, 2009 Fire classification of construction products and building elements —
Part 1: Classification using data from reaction to fire tests

EN ISO 6946, 2007 Building components and building elements — Thermal resistance and
thermal transmittance — Calculation method (ISO 6946:2007)

EN ISO 10140 Acoustics — Laboratory measurement of sound insulation of building
elements

EN ISO 10211, 2007 Thermal bridges in building construction — Heat flows and surface
temperatures — Detailed calculations (ISO 10211:2007)

Annex 12
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China HALFEN Construction Accessories Distribution Co.Ltd. ~ Phone:  +86-105907 3200 Fax: +86-1059073218
Room 601 Tower D, Vantone Centre E-Mail:  info@halfen.cn
No. A6 Chao Yang Men Wai Street Internet: www.halfen.cn
Chaoyang District
Beijing - P.R. China 100020
Czech Republic HALFEN s.r.o. Phone: +420-311-690060 Fax: +420-235-314308
Business Center Safrankova E-Mail:  info@halfen-deha.cz
Safrankova 1238/1 Internet: www.halfen-deha.cz
155 00 Praha 5
France HALFEN S.A.S. Phone: +33-1-44523100 Fax: +33-1-44523152
18, rue Goubet E-Mail:  halfen@halfen.fr
75019 Paris Internet: www.halfen.fr
Germany HALFEN Vertriebsgesellschaft mbH Phone: +49-2173-970-0 Fax: +49-2173-970225
Katzbergstrasse 3 E-Mail:  info@halfen.de
40764 Langenfeld Internet: www.halfen.de
Italy HALFEN S.r.I. Soc. Unipersonale Phone: +39-035-0760711 Fax: +39-035-0760799
Via F.lli Bronzetti N° 28 E-Mail:  info@halfen.it
24124 Bergamo Internet: www.halfen.it
Netherlands HALFEN b.v. Phone: +31-74-267 1449 Fax: +31-74-267 2659
Oostermaat 3 E-Mail:  info@halfen.nl
7623 CS Borne Internet: www.halfen.nl
Norway HALFEN AS Phone: +47-51823400 Fax: +47-51823401
Postboks 2080 E-Mail:  post@halfen.no
4095 Stavanger Internet: www.halfen.no
Poland HALFEN Sp. 7 0.0. Phone: +48-61-6221414 Fax: +48-61-6221415
Ul. Obornicka 287 E-Mail:  info@halfen.pl
60-691 Poznan Internet: www.halfen.pl
Sweden Halfen AB Phone: +46-31-985800 Fax: +46-31-985801
Vadursgatan 5 E-Mail:  info@halfen.se
412 50 Goteborg Internet: www.halfen.se
Switzerland HALFEN Swiss AG Phone: +41-44-8497878 Fax: +41-44-8497879
Hertistrasse 25 E-Mail:  mail@halfen.ch
8304 Wallisellen Internet: www.halfen.ch
United Kingdom / HALFEN Ltd. Phone: +44-1582-470300 Fax: +44-1582-470304
Ireland A1/A2 Portland Close E-Mail:  info@halfen.co.uk
Houghton Regis LU5 5AW Internet: www.halfen.co.uk
United States of America ~ HALFEN USA Inc. Phone:  +1800.423.9140 Fax: +1 877.683.4910
8521 FM 1976 E-Mail:  info@halfenusa.com
P.O. Box 547 Internet: www.halfenusa.com
Converse, TX 78109
For countries not listed HALFEN International GmbH Phone: +49-2173-970-0 Fax: +49-2173-970-849
HALFEN International Liebigstr. 14 E-Mail:  info@halfen.com
40764 Langenfeld / Germany Internet: www.halfen.com

Furthermore HALFEN is represented with sales offices and distributors worldwide. Please contact us: www.halfen.com

NOTES REGARDING THIS CATALOGUE
Technical and design changes reserved. The information in this publication is based on state-of-the-art technology at the time

of publication. We reserve the right to make technical and design changes at any time. HALFEN GmbH shall not accept liability
for the accuracy of the information in this publication or for any printing errors.

The Quality Management System of Halfen GmbH is certified for the locations in Germany, France, the Netherlands,

Austria, Poland, Switzerland and the Czech Republic according to DIN EN I1SO 9001:2008, Certificate No. QS-281 HH.
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