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We are one team.
We are Leviat.

Leviat is the new name of
CRH's construction accessories
companies worldwide.

Under the Leviat brand, we have united the
expertise, skills and resources of Halfen and its
sister companies to create a world leader in fixing,
connecting and anchoring technology.

The products you know and trust will remain an
integral part of Leviat's comprehensive brand and
product portfolio. As Leviat, we can offer you an
extended range of specialist products and services,
greater technical expertise, a larger and more agile
supply chain and better, faster innovation.

By bringing together CRH's construction
accessories family as one global organisation,
we are better equipped to meet the needs of our
customers, and the demands of construction
projects, of any scale, anywhere in the world.

This is an exciting change. Join us on our journey.
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HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM

Introduction

Halfen HIT Post Tensioned Balcony Connector System

Halfen HIT is a high performance structural connection
system which can now be used to join post tensioned
concrete balconies to a post tensioned concrete slab. The
system is suitable for use with all types of proprietary
bonded and unbonded post tensioning systems currently
available on the market.

The Halfen HIT Post Tensioned Balcony Connector system,
which incorporates our established Halfen HIT Structural
Thermal Break, allows balconies to be cast together with
the main slab and then simultaneously tensioned.
Formwork installation and removal on balconies and the
main slab can therefore take place at the same time, driving
significant efficiencies on construction sites and enabling a
faster, more efficient build programme.

The new system transfers tension and compression forces in
addition to bending moments and shear forces. It provides
continuity to both the concrete reinforcement and the
thermal insulation of the wall protecting the building
against the effects of cold bridging. Furthermore, the
product offers REI 120 fire protection.

Halfen HIT Post Tensioned Balcony Connector

Halfen HIT-TP Transition Piece

Halfen HIT Structural
Thermal Break

Robust casing filled
with fire-resistant mineral
wool insulation

European patent application: 19809909.5
United States patent application: US2022/0127837 A1
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B System benefits

e Suitable for use with all post tensioning systems
currently available on the market

e Transfers tension and compression forces in addition to
bending moments and shear forces

e Two insulation thicknesses available (HIT-HP: 80mm
and HIT-SP: 120mm) offering exceptional thermal
efficiency

¢ Fully integrated REI 120 fire protection

e All support elements are sufficiently secured in a sturdy
housing to ensure safe delivery, transport and easy
on-site handling

e Symmetrical connector simplifies installation

Standard reinforcement steel/
stainless steel tension bars

Halfen HIT Structural
Thermal Break

Double-symmetrical compression shear
bearings (CSB) allowing simultaneous
transmission of shear and compression loads

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk



HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM

Post Tensioned Concrete Construction

Accelerating construction programmes

Post tensioned concrete slabs are becoming an increasingly
popular method of construction. They allow thinner slabs,
longer spans, reduced deflections, reduced costs and can
result in a more sustainable design solution.

Until now, balconies on post tensioned concrete frames are
typically constructed of conventionally reinforced concrete.
Although a viable method, designers can encounter rebar
congestion and clashes at the joint between the balcony
and main slab.

By using the Halfen HIT in post tensioning applications,
balconies and the main slab are treated as one area,
resulting in multiple benefits:

v Formwork is installed/removed at the same time
and can be re-used on the next level/phase

v Concrete is poured all at once

v Simultaneous stressing of the concrete takes place at the
balcony edge, rather than at the thermal break location

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk

M This innovative engineered solution
allows designers to include balconies in
the post tensioning process for the first

time ever.?V

: Design Partner

~ Leviat engineers worked closely

with market leading engineering

- specialists, CCL, to develop the

- Halfen HIT Insulated Balcony Connector
~ for post tensioning applications.

- CCL offered comprehensive post tensioning design
~and loading advice in the early stages of product
development. They also provided the expertise and
. components required for the creation and testing of
- prototypes.




HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
System Components

The Halfen HIT Post Tensioned Balcony Connector combines the robust Halfen HIT Structural Thermal Break, available in
250mm, 500mm and 1000mm lengths, with the new Halfen HIT-TP Transition Piece, to create a solution for post tensioned

concrete applications.
The system is available for two insulation thicknesses: 80mm (HIT-HP) and 120mm (HIT-SP).

Halfen HIT Structural Thermal Break

When combined with the Halfen HIT-TP Transition Piece, the Halfen HIT Structural Thermal Break serves as the load bearing
element of the system and carries the following loads:

e dead loads of the balcony itself,

e live loads applied on the balcony

e horizontal tensioning force applied to the slabs

For load capacity values, please see pages 15-36 of the 'Halfen HIT Insulated Connection' technical brochure. Please note,

the load capacities do not make any allowance for reductions resulting from the application of the tensioning force, which
must be advised by Leviat at the time of the structural thermal break design on each specific project.

Halfen HIT Structural Thermal Break

HIT-HP MVX - High Performance
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All dimensions in mm.

@ Tension bars 12mm/10.5mm in the joint

(@ Double-symmetrical compression shear bearings CSB

) Tension bar box

@ Compression shear bearings box

Notes: For several balcony heights, a Distance Box (DB) may also be installed between the CSB box and the TB Box.
*Heights up to 500mm are available on request.

CSB-Box (4) 'TB-Box(3)
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https://downloads.halfen.com/catalogues/de/media/catalogues/reinforcementsystems/HALFEN_HIT_20-1-E.pdf

HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
System Components

Halfen HIT-TP Transition Piece

The Halfen HIT-TP Transition Piece is available in two sizes - HIT-HP TP2 and HIT-HP TP3. The 100mm or 150mm wide
plastic box is filled with 80mm mineral wool insulation. A plastic transition tube, with an adapted section, passes through the
box and allows the passage of the post tensioning duct. The duct size will determine which size Transition Piece is required.

The system is also available for 1220mm (HIT-SP) insulation thickness. Please contact Leviat for more information.

24

Halfen HIT-TP Transition Piece Dimensions of HIT-HP-TP2 / Internal Dimensions of Transition Tube
HIT-HP-TP3 HIT-HP-TP2 HIT-HP-TP3
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Side View Front View

Transition Tube

Transition Tube - allows the
passage of the post tensioning duct

vertical offset

Balcony Connector - - - - - - - =—==<- >==—< - - - -
Centre Line

Notes: All dimensions in mm.
H1 measurement is taken from the underside of the transition tube.

e . . . The duct is placed at the bottom of the transition tube.
Transition Piece Dimensions

GHGULON 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

Vertical
Offset 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95 100 105
(mm)

CEE(LL)) 785 885 985 1085 1185 1285 138.5 1485 1585 1685 1785 188.5 198.5 2085 2185 228.5 2385 2485 2585 268.5

LPALY) 81 91 101 111 121 131 141 151 161 171 181 191 201 211 221 231 241 251 261 271

Strand Configuration Suitability
Transition tubes within the Transition Piece vary in size and are suitable for 3 x 13mm, 5 x 13mm, 2 x 15mm or 4 x 15mm
strand configurations. Please see drawings above for the internal dimensions of the transition tube.

Typical Strand Configurations Position of Transition Tube

00 3x@13mm 2x@15mm 5x@13mm 4 x @15mm Allowing a positive vertical offset of the tendon from the
centre line of the balcony connector is beneficial for the
gl 6x013mm 5 x @15mm - - load capacity of the HIT solution. Therefore, offset values

will depend upon the height of the structural thermal
break. Please refer to the table above for dimensions.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk 7



HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM

Application and System Types

Application for Cantilevered Balcony Slabs

Balcony l = Live End
A J_ = Dead End
[ I
I [ IE
<) O O
Post Tensioning .
Balcony Tendon Main Slab
o) o)

HIT-HP MVX/HIT-SP MVX

e Transfers bending moments and positive and negative shear forces, in addition to horizontal compression forces.

e |nsulation thickness 80mm/120mm.

See pages 15-36 of the 'Halfen HIT Insulated Connection' technical brochure for more information.

Other Available System Types

In addition to the HIT-MVX, other HIT element configurations are also available, including HIT-MVXL, HIT-DD, HIT-DVL
and HIT-DDL for higher load requirements. Further details can be found in the 'Halfen HIT Insulated Connection'

brochure. Please contact us for guidance on selecting the correct system for your project.

Concrete Cover to Reinforcement

The dimensions of the HIT-TP Transition Piece, as shown on page 7, are suitable for a concrete cover to reinforcement of
30mm and 35mm. If a larger concrete cover is required, up to and including 50mm, please contact the Leviat team on

0114 275 5224 or email reinforcement.uk@leviat.com.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk
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Information page
Post tensioning components supplied by others

HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
Typical Post Tensioning Components

Halfen HIT-TP Transition Pieces are designed for use with all types and configurations of post tensioning systems currently

available on the market. The shape and dimensions of components may differ from those featured below. Please contact
Leviat in the early stages of the design.

Live End Anchorage Monostrand Jack _

Flat system used mainly in slabs. The system connects Monostrand jack for stressing strands of the tendon. Jacks
13 or 15mm strands which run through a flat steel duct. The automatically grip the wedges on the strand, partially
strands are tensioned individually using a monostrand jack. stressing the tendons in the first instance and later stressing

up to the final values of the prestressing force.
Flat Ducting
Corrugated duct made from rolled sheet typically used to

house 13mm or 15mm strands.

HIT-HP/HIT-SP No. Strands Duct Height Duct Width Duct Wall Duct Area
Transition Piece 13mm/15mm Inner mm Inner mm Thickness mm mm?
18 42 0.4 684
TP2

3x@13/2x 015
5x@13/4x 215 18 69 0.4 1174
TP3 6x@13/5x D15 18 86 0.4 1484

Note: Dimensions may vary depending on supplier. Exact details will be provided at the project design stage.

Dead End Anchorage

Basket dead-end anchorages can be used in place of
standard dead-end anchorages. The prestressing force is
transferred to the concrete by bind. A rebar net is required
to act as a spacer for the individual strands. Basket dead
ends are constructed on site using an extrusion ring.

The post tensioning components shown here are typical examples, for illustrative purposes only, and are not supplied by Leviat.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk 9



HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM

Product Specification

Halfen HIT-HP Transition Piece
Product Specification Structure

Example for HIT-HP TP2 ®

Balcony Connector
name

Reference Description Possible Values
Item

HIT

HIT-HP TP2 - 18 - 010 - 20

Insulation thickness

HP: 80mm insulation
SP: 120mm insulation

I,

0 60 6 6 @

Transition Piece

P

® @ ®

Example for HIT-SP TP2

Anchor head and
duct size

2 - anchor head 10 & 20
3 - anchor head 30

HIT-SP TP2 - 20 - 010 - 30

©

Height of the HIT-HP
Transition Piece

Standard heights from
16cm to 35cm. Heights of
up 50cm are available on
request.

I,

0 60 6 6 @

@

Width of the HIT-HP
Transition Piece

10cm or 15cm

@

Material Specification and Test Certification

Vertical offset
between the HIT
centre line and the
tendon centre line

From 10mm to 105mm,
depending on the height
of the HIT element

Material Specification: HIT Structural Thermal Break

Flash butt welded bar connection, consisting of a combination of two reinforcing steel

Tension Bars
stainless steel BSOONR.

bars B500 according to DIN 488 and a stainless steel bar of strength class S 690 or

Stainless bar steel of strength BSOONR or flash butt welded bar connection, consisting of
a combination of stainless steel bar BSOONR and reinforcing steel bars B500B.

Shear Bars

High-performance mortar with increased compressive and tensile strength as well as

Compression Shear Bearings o .
optimised thermal conductivity.

Casing Plastic according to EN ISO 1163

Mineral wool (WLG 035) of Building Material Class A1, non-flammable insulation

Insulating Material

Connecting Components

On-site Reinforcement

Test Certificates

Suitable for concrete strengths = C20/25

Reinforcement steel B500B/B500C

according to DIN 4102-14 or Euro Class A1 according to EN 13501-1.

Technical Approvals

EOTA: ETA-18/0189 including fire protection, thermal values and noise reduction DoP no. H10-18/0189

British Board of Agrement: UKTA-0836-22/6015

10
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HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
Design Considerations

Leviat can provide guidance on the optimum Halfen HIT thermal break layout to be used on your project. Early involvement
of Leviat will ensure the most suitable and cost-effective solution.

It is important to specify the Halfen HIT solution for post tensioned applications at the time the slab is being designed, as the
sizes and position of the post tensioning tendons will significantly influence the thermal break design.
In particular, the guidelines below must be followed:

® The system applies to moment-resisting connections, with balconies designed as cantilevers or propped cantilevers.
Balconies designed as simply-supported along the balcony insulation joint are excluded.

e The position of the tendons inside the balcony insulation joint is crucial to load performance.
* The tendons must be kept perpendicular to the balcony insulation joint.
¢ The sequence in which the tendons are stressed must be clearly defined in the design plan and strictly adhered to.

e The vertical position of the tendons highly affects the loads applied on the HIT load bearing elements: it must be clearly
defined and strictly adhered to.

¢ Non-symmetrical tendon layouts are best avoided as they may cause non-uniform deflection and uneven load distribution
on the Halfen HIT balcony connector system.

For technical advice, please contact the Leviat team on 0114 275 5224 or email reinforcement.uk@leviat.com.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk 1



HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
Installation Guidance

-

Install formwork for the main slab and balcony. With side
shutters in place, mark the position of the post tension
anchors. Position all necessary lower reinforcement.

Place the HIT system on the formwork in line with the project
drawings, ensuring all elements are positioned and orientated
as indicated on the product label.

Insert the duct through the transition tube.

12

. )

Fix the post tension anchor, through the EPS block, to the side

shutters with bolts.

Position the post tension ducts in line with the project
drawings and adjust height by using plastic chairs.

To ensure the HIT-TP Transition Piece remains in position
during the concrete pour, carry out the following steps:

e Secure the position of the tube on the duct with tape at each
end of the tube. This will also prevent ingress of concrete.

¢ Apply additional tape to the top of the Transition Piece and HIT
structural connectors to prevent movement and /or rotation.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk



HALFEN HIT POST TENSIONED BALCONY CONNECTOR SYSTEM
Installation Guidance

To ensure the HIT
elements are not
displaced, pour and
compact the concrete evenly.

Position all necessary upper reinforcement in the slab and add Simultaneously pour concrete
-, . . . . Secure the HIT elements
any additional reinforcement as per the Halfen HIT installation to the main slab and the .
against movement.
instructions. balcony slab.

B L L

Stressing of the concrete takes place in two phases. An initial Trim strands off to the specified length in line with project
stress of 25% at 10N/mm? is applied to the concrete. Typically drawings.

between 48-72 hours after the concrete has been poured, and
when the concrete has reached the required design strength,
the final stressing of 100% at 25N/mm? takes place.

B

Fill stressing pockets with non-shrink grout/mortar. Remove Insert cementitious grout through the grout tube to ensure
temporary supports/props, formwork and scaffolding. bonding of the internal strands.

© 2022 - HIT-TP 22.1-E - www.halfen.co.uk 13
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Worldwide contacts for Leviat:

Australia

Leviat

98 Kurrajong Avenue,

Mount Druitt Sydney, NSW 2770
Tel: +61 -2 8808 3100

Email: info.au@leviat.com

Austria

Leviat
Leonard-Bernstein-Str. 10
Saturn Tower, 1220 Wien
Tel: +43 -1 - 259 6770
Email: info.at@Ileviat.com

Belgium

Leviat

Industrielaan 2

1740 Ternat

Tel: +32 -2 - 582 29 45
Email: info.be@leviat.com

China

Leviat

Room 601 Tower D, Vantone Centre
No. A6 Chao Yang Men Wai Street
Chaoyang District

Beijing - P.R. China 100020

Tel: +86 - 10 5907 3200

Email: info.cn@leviat.com

Czech Republic

Leviat

Business Center Safrankova
Safrankova 1238/1

155 00 Praha 5

Tel: +420 - 311 - 690 060
Email: info.cz@leviat.com

Finland

Leviat

Vadursgatan 5

412 50 Goteborg/Sweden
Tel: +358 (0)10 6338781
Email: info.fi@leviat.com

France

Leviat

6, Rue de Cabanis

FR 31240 L'Union
Toulouse

Tel: +33 - 5 - 34 25 54 82
Email: info.fr@leviat.com

Leviat.com

Germany

Leviat

Liebigstrasse 14

40764 Langenfeld

Tel: +49 - 2173 -970 - 0
Email: info.de@leviat.com

India

Leviat

309, 3rd Floor, Orion Business Park
Ghodbunder Road, Kapurbawdi,
Thane West, Thane,

Maharashtra 400607

Tel: +91 - 22 2589 2032

Email: info.in@leviat.com

Italy

Leviat

Via F.lli Bronzetti 28
24124 Bergamo

Tel: +39 - 035 - 0760711
Email: info.it@leviat.com

Malaysia

Leviat

28 Jalan Anggerik Mokara 31/59
Kota Kemuning, 40460 Shah Alam
Selangor

Tel: +603 - 5122 4182

Email: info.my@leviat.com

Netherlands

Leviat

Oostermaat 3

7623 CS Borne

Tel: +31- 74 - 267 14 49
Email: info.nl@leviat.com

New Zealand

Leviat

2/19 Nuttall Drive, Hillsborough,
Christchurch 8022

Tel: +64 - 3 376 5205

Email: info.nz@leviat.com

Norway

Leviat

Vestre Svanholmen 5
4313 Sandnes

Tel: +47 - 5182 34 00
Email: info.no@leviat.com

Philippines

Leviat

2933 Regus, Joy Nostalg,
ADB Avenue

Ortigas Center

Pasig City

Tel: +63 - 2 7957 6381
Email: info.ph@leviat.com

Poland

Leviat

Ul. Obornicka 287
60-691 Poznan

Tel: +48 - 61- 62214 14
Email: info.pl@leviat.com

Singapore

Leviat

14 Benoi Crescent
Singapore 629977

Tel: +65 - 6266 6802
Email: info.sg@leviat.com

Spain

Leviat

Poligono Industrial Santa Ana
c/ Ignacio Zuloaga, 20

28522 Rivas-Vaciamadrid

Tel: +34 - 91 63218 40

Email: info.es@leviat.com

Sweden

Leviat

Vadursgatan 5

412 50 Goteborg

Tel: +46 - 31- 98 58 00
Email: info.se@Ieviat.com

Switzerland

Leviat

Grenzstrasse 24

3250 Lyss

Tel: +41 - 31750 3030
Email: info.ch@leviat.com

United Arab Emirates
Leviat

RAO08 TB0O2, PO Box 17225
JAFZA, Jebel Ali, Dubai
Tel: +971 (0)4 883 4346
Email: info.ae@leviat.com

United Kingdom

Leviat

President Way, President Park,
Sheffield, S4 7TUR

Tel: +44 - 114 275 5224

Email: info.uk@Ileviat.com

United States of America
Leviat

6467 S Falkenburg Rd.
Riverview, FL 33578

Tel: (800) 423-9140
Email: info.us@leviat.us

For countries not listed
Email: info@leviat.com

Notes regarding this catalogue

© Protected by copyright. The construction applications and details provided in this publication are indicative only. In every case, project

working details should be entrusted to appropriately qualified and experienced persons. Whilst every care has been exercised in the preparation

of this publication to ensure that any advice, recommendations or information is accurate, no liability or responsibility of any kind is accepted
by Leviat for inaccuracies or printing errors. Technical and design changes are reserved. With a policy of continuous product development,
Leviat reserves the right to modify product design and specification at any time.
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