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HALFEN HIT INSULATED CONNECTION HIT 14-E

CONCRETE

ﬁ » with European Technical Approval ETA-13/0546

» with W-values acc. to European Approvals

* with AL, w-values acc. to European Approvals
* incl. technical information according to EC2

* introducing the new solution for simply
supported balcony slabs on columns

* introducing the new solution for wall connection ™=~
and height offset

H]

HALFEN

YOUR BEST CONNECT/ONS
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Innovation is our standard.
The new HIT by HALFEN.

<

European Technical Approval ETA-13/0546.

B8 <l

Low heat-loss with 80 mm joint width, also
available for large loads, certified by the
Passive House Institute!

S

120 min fire protection on all sides, =
non-combustible insulation material - S -
as standard without any extra cost. W

EnEV compliant with building authority
approved W-values.

Flexible multi-part modular system -
with quick and efficient delivery.

N N N

Mobile app available to calculate W-values.

HIT

N
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE Cis/B

General

HALFEN HIT Insulated connection - always a good decision

HALFEN has invested research and time to improve the successful first generation HIT.

The following is a summary of the most important benefits available to you with the HIT-HP MV and HIT-SP MV.
HP represents High Performance with an insulation thickness 80 mm and SP means Superior Performance with an
insulation thickness of 120 mm. Convince yourself of the benifits with your next project.

Thermal Insulation

Effective thermal separation of the balcony slab

Example of a wall structure with
HALFEN Insulated connection HIT-HP MV

emin

Compliant with requirements
with HALFEN HIT Insulated connections

14 %
— 20°C
20%
— 10°C
32%
9min
100% =— |Concrete| ——
‘ /wi;hgut .
~.HITunit.”

A Thermal transmission coefficient g

Temperature Oin; Example of a fagade with
ETICS (external thermal insulation composite system)

Details of the thermal conductivity — page 89 ff.

4

Certified by the Passive House Institute

o for HIT-HP: insulating joint from 80mm
¢ also for max. load capacities with HIT-SP

O

— Thermal bridge reduced

M Construction

Passive House
Institute m

In accordance with EnEV with building authority
approved y values

Improved thermal insulating properties with:

* innovative compression shear bearings CSB made of ultra-
high strength fibre-reinforced mortar with increased ther-
mal insulating properties and an optimized cross-section

* reduced tension bar cross-section in the insulating joint

¢ substantial reduction of penetration points and continuous
insulating material thickness through use of mineral wool
as thermally insulating fire protection material

\ J A

x_ 1 — O y

A 4
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE

CISIB

General

Further advantages at a glance

Fire protection

e REI 120 (F120) as standard for all HIT-HP MV
and HIT-SP MV elements

¢ non-combustible insulation material
of building material class A1

* no installation of lateral fire boards due to
fire protection material on all sides

¢ no confusion of elements with and without
fire protection requirement

¢ no additional installation time or work
for REI 120 (F120)

i%? REI 120
3 F 120
ey

Details of the fire protection properties — page 102

RAL quality symbol

Certified by RAL German Institute for Quality Assurance
and Certification, RAL Quality Mark Anchoring- and Rein-
forcement technology RAL-GZ 658/2

R A L The RAL Quality Mark guarantees compliance
with the technical product requirements and the

GUTEZEICHEN . .
w || related services regarding:

* Specification, quality management, logistics,
competent technical advice, high-quality technical
documentation and software and fulfilment of the

RAL-GZ 658/2 guaranteed benefits.

Biannual monitoring provided by German Lloyd guarantees that the
recommended requirements of the quality control association for
anchor and reinforcement technology (Giitegemeinschaft Veranke-
rungs- und Bewehrungstechnik e.V) are maintained.

¢ CE marking
¢ DIBt-approved and type-tested
« user friendly software with optimized offcuts

European
Technical
Approval
ETA-13/0546
0432-CPD-11.9188-14 (A)
0432.CPD-11:9248-12 P)

© 2014 HALFEN - HIT 14-E - www.halfen.com

Installation and functionality

¢ robust plastic casing with 3D fixing of all
structural members

» optimal protection of the thermal insulation against
mechanical loads and moisture

R
* simplified installation of the HIT unit even from above
* no welded assembly bars neccesary

Statics

 transmissible shear forces of up to 160 kN/m with
a slab thickness h = 16cm

* HALFEN's integrated safety concept: Values given are
actual design values. This means no limiting the shear
capacity with additional verifications by the planner

<160 kN/m

1f

& | J V2’I6cm

\
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HALFEN HIT INSULATED CONNECTION

Product Overview

Chapter 1 - Thermally insulated connections for cantilevered balcony slabs

HIT-HP MV

* transfers bending moments and
shear forces

* insulation thickness 80 mm

- page 11

HIT-HP MV-...-ES

¢ product type for element slabs

* transfers bending moments and
shear forces

¢ insulation thickness 80 mm

- page 11

HIT-SP MV

* transfers bending moments and
shear forces

* insulation thickness 120 mm

- page 11

HIT-SP MV-...-ES

» product type for element slabs

* transfers bending moments and
shear forces

* insulation thickness 120mm

- page 11

wve—xeS‘ed

CIS'B

Balcony v J

Main slab

WPe"eS‘ed

wve—tes‘ed

CIS'B

‘ Y/ -
Balcony & J{
Vv

f Main slab

Balcony

Thermally insulated connections for cantilevered corner balconies

HIT-HP MV-...-COR
¢ for cantilevered outside corner
balconies designed with standard

elements with the same load bearing

capacity and a corner filler
* insulation thickness 80 mm
— page 24

HIT-SP MV-...-COR
 for cantilevered outside corner
balconies designed with standard

elements with the same load bearing

capacity and a corner filler
* insulation thickness 120 mm
— page 24

me_teS‘ed

CiS’B

e o

xxxxxxxxxx

HIT-HP MV
HIT-HP MV-ES

Balcony

s > P . >

e o O X
HIT-SP MV
HIT-SP MV-ES

Balcony

\
A

HIT-HP MV
HIT-HP MV-ES

"N\
AN
T
\

SIS S S
R T | I

HIT-HP FK-COR
corner filler

HIT-HP MV
with ¢, =50

HIT-HP MV-ES
with ¢, =50

HIT-HP MV
HIT-HP MV-ES

T
oY

HIT-SP MV
HIT-SP MV-ES

/S / /S /S /S
7/ /

/ /S S/
/) / / / /E

I I

HIT-SP MV
HIT-SP MV-ES

HIT-SP FK-COR
corner filler

HIT-SP MV
with ¢, =50

HIT-SP MV-ES
with ¢, =50
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HALFEN HIT INSULATED CONNECTION

Product Overview

Chapter 2 Thermally insulated connections for cantilevered balcony slabs with height offset or wall connections

HIT-HP MV-OD

HIT-SP MV-OD

* height offset, balcony lower
than main slab

¢ downward wall connection

* transfers bending moments and
shear forces

 insulation thickness 80mm / 120mm

— page 34

HIT-HP MV-OU

HIT-SP MV-OU

¢ height offset, balcony higher
than main slab

e upward wall connection

 Transfers bending moments and
shear forces

¢ insulation thickness 80mm / 120 mm

— page 34

Chapter 3

HIT-HP zV

HIT-SP zV

* transfer of shear forces only

¢ insulation thickness 80mm / 120 mm
— page 42

HIT-HP ZV without CSB

HIT-SP ZV without CSB

e transfer of shear forces only for
unrestrained simply supported
connections, e. g. for loggias

¢ insulation thickness 80mm / 120mm

— page 42

© 2014 HALFEN - HIT 14-E - www.halfen.com

wvms'ted

Main slab
A 1| CSIB
Balcon
A\ 4
2175
red
Typete®
Wall
a —| CSIB
Balcony \
V
=175
f———
ted
Typete®
a —,| 5B
Balcony \
V
Main slab
wpe‘iested 2175
a —,| CSIB
Balcony \
V
Wall
=175

wveteS‘ed

Thermally insulated connections for simply-supported balcony slabs on columns

CiS'B

Balcony

Main slab

wv@tes“"d

Balcony

A AR AR AR AT AT
HIT-HP MV-OD
HIT-SP MV-OD

Balcony

S |
HIT-HP MV-OU
HIT-SP MV-OU

Balcony

/

A s A T A G D
HIT-HP ZV  HIT-HP ZV
HIT-SPZV  HIT-SP zV

Short unit
[ ™

> further types — see following pages

HP MV / SP MV
N .-MV-COR —

HP OU/OD
SP OU/OD

BX(BF):Q
+BQ/VT U1 gy pryq.moD

O\

BD HT

FT / OT / AT OO

O

ST/ WT

-_—
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HALFEN HIT INSULATED CONNECTION

Product Overview

Chapter 4 Thermally insulated connections for cantilevered balcony slabs

HIT-BX+Q, HIT-BF£Q
* transfer of bending moments

Tyee

tested

and of positive and negative

Balcony
shear forces

Main slab

— page 53

Chapter 5 Thermally insulated connections for simply-supported balcony slabs on columns

///// /

R R R R AR R R R R R

HIT-BXxQ  HIT-BX+Q

R A
HIT+BQ

HIT-+BQ ypetes
* transfer of positive and

negative shear forces Balcony Main slab
— page 65

wve"esked

HIT-VT
* unrestrained connection of balcony ety

slabs subjected only to shear loads Main slab
— page 69

Chapter 6  Thermally insulated connections / connecting elements to absorb horizontal forces

Balcony
HIT-+BQ
| I |

Balcony
G ISP IS 4S
T e T N T )
E HIT-VT =94
/E =0
“HE cH
~HE £
/ :\I I :(‘/ /
/B Balcony §/

S S S s

TITII NI TIITRYEY 10101 RO TITRNTONTETTOTYS

HIT-BQ HIT-BQ
HIT-HT

<t

Balcony

SN,

HIT-HT — ]
* absorbs horizontal forces = :
Balcony == Main slab
parallel and/or perpendicular
to the insulation line
— page 73
HIT-S-Anker
* for planned assumed horizontal loads
— page 75
Chapter 7  Thermally insulated connections for continuous slabs
HIT-BD pee®
* transfer of positive and negative
moments and shear forces )
Balcony Main slab
— page 76
—

HIT-BD

S o)
: @
E =
I Balcony I

SN

2N

R SR RN

N
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HALFEN HIT INSULATED CONNECTION

Product Overview >1
S
a O
©w O
N
Chapter 8  Thermally insulated connections for parapets and corbels 2%
% H
HIT-FT Roof slab 2
Forms a thermal barrier between Corbelled parapet | In-situ thermal insulation o
O S S S OSSO WS
corbelled parapet and roof slab Corbelled barapet gg
for selective use. Unit spacing based H HIT-FT HIT-FT HIT-FT 22
. Iwn
on structural requirements. % Roof slab
— page 80 3
HIT-OT . 2>
Forms a thermal barrier between @ = AT Gl &
; ; - Main slab / In-situ thermal insulation
COI’bel and main Slab for SeleCtlve use. \ MW xxxxx Y AN U N S ¥
Unit spacing based on structural | Corbel
Corbel HIT-OT HIT-OT HIT-OT 4

requirements.

[a]
N 6]
page 80 of
o
) SF 5
HIT-AT ‘ X5
. x
Forms a thermal barrier between Parapet Roof slab =
parapet and roof slab for selective use. 5
. . p Vi3
Unit spacing based on structural AW -
. >
requirements. =
q 80 - Roof slab o
— — @
page In-situ thermal insulation H
Chapter 9  Thermally insulated connections for shear walls and beams 6
T
HIT-ST In-situ thermal insulation
* insulates cantilevered beams
i . Beam Shear wall
* transfers high bending moments . A HIT-ST HITST
and shear forces in selected areas *=‘§ 7
— page 84
‘ Balcony ‘ @
‘ Beam Beam ‘ “
| |
HIT-WT Main slab 8
. . In-situ thermal insulation =
* insulates Storey_hlgh’ External shear wall Internal shear wall B R R e R P % i
cantilevered shear walls = I 5
. — - = =
* transfers bending moments — @ HIT-WT HIT-WT =
—_  # £
and shear forces in selected areas -
mainly in vertical direction — M. Shear Balcony Shear A 9
- page 84 [ wall wall |[] |
: : =
| | 2
~
&
Chapter 10 Building physics, technical information 10
. _ c
Information on: =
. . . . . . <
 thermal insulation, fire protection and noise reduction i §
e

* planning aid / HALFEN design software / tender specifications
- page 89
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB

Material Specification and Test Certificates

Material specification

HALFEN HIT Insulated connection EOTA, ETA-13/0546 / DIBt Berlin, National Technical Approval No. Z-15.7-293

*  Tension bars Flash butt welded bar connection, consisting of a combination
of two reinforcing steel bars B500B according to DIN 488 and
a stainless bar steel of strength class S 690

+  Compression shear bearings High-performance mortar with increased compressive and tensile strength
as well as optimized thermal conductivity

* Casings Rigid PVC according to DIN EN ISO 1163

* Insulating material Thermally insulating fire protection material - mineral wool (WLG 035) of
Building Material Class A1, non-flammable insulation according to DIN 4102-14
or Euro Class A1 according to DIN EN 13501-1

Connecting components

* Concrete Suited for concrete strengths = C20/25

*  Onsite reinforcement Reinforcing steel B500B

Test certificates

*  Technical Approvals EOTA: ETA-13/0546, Euesn
- HALFEN HIT Insulated connection HIT-HP / Approval

ETA-13/0546
HIT-SP with Compression Shear Bearings SR

- including fire protection

- including thermal values

- including noise reduction

- DoP No. H10-13/0546

DIBt Berlin: Approval No. Z-15.7-293

*  Type statics Type-tested by the
Landesgewerbeanstalt Bayern,

Test-No. SWUE/100358
- Type test report no. 1-6

Passive House
Institute

e Passive House Institute Certificate Certification valid for slab thickness = Thermal bridge reduced
from 180 mm to 240 mm o I #iConstruction
e RAL Quality Mark RAL German Institute for Quality

Assurance and Certification,
RAL Quality Mark Anchoring- and
Reinforcement technology RAL-GZ 658/2

Approvals and type tests on the internet

The approvals and type tests can be found

at www.halfen.com/downloads/brochures.

Or simply scan the code and then select the document.

10 © 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB

Introduction HIT-HP MV, HIT-SP MV

HIT-HP MV /HIT-SP MV:
@ Balcony connection for cantilevered balcony slabs

Standard design:

HIT-HP MV - High Performance with insulation thickness 80 mm

@ Transfers bending moments and shear forces

HIT-HP MV / HIT-SP MV

HIT-SP MV - Superior Performance with insulation thickness 120 mm

Multi-part-design:
HIT-HP MV-ES - High Performance for element slab
HIT-SP MV-ES - Superior Performance for element slab

7

Balcony Eé%’ Main slab

Available widths ‘
B=1.00m/0.50m/0.25m

Application example HIT-HP MV /HIT-SP MV

/

X T AR AT AT AT TR AR X 2
Y')&/A& WYY YWY YV WYY YWY VYV YWY YV YV YY &1)%&

HIT-HP MV
HIT-SP MV

Balcony

Figure: Cantilevered balcony

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

Available widths
B=1.00m/0.50m/0.25m

Chapter 1 - Contents Page
The basics on load bearing capacity HIT-HP MV, HIT-SP MV 12
Product variations HIT-HP MV, HIT-SP MV 13
Load ranges and load bearing capacity values HIT-HP MV 17
Load ranges and load bearing capacity values HIT-SP MV 18
Product description HIT-HP MV, HIT-SP MV 21
Product type for element slabs HIT-HP MV-ES, HIT-SP MV-ES 22
Elements for cantilevered corner balconies HIT-HP MV-COR, HIT-SP MV-COR 24
Cantilever lengths, usability 26
Onssite connecting reinforcement, installation diagram 27
Joint spacings and edge distances, mixed installation 31
Camber 32
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Basics on Load Bearing Capacity

Load bearing behaviour of the HIT-HP MV and the HIT-SP MV

Cutting edge technology - made by HALFEN

As a world first, the HALFEN Insulated cantilever slab con-
nections HIT-HP MV and HIT-SP MV feature the innovative
and patented structural CJSIB Compression Shear Bearing
system. The load bearing compression bearings and stainless
steel shear bars previously used, have been replaced by the
innovative technology of using compression shear bearings
made of ultra-high strength fibre-reinforced mortar.

The CJS|B act as a compression shear zone and transfer
the compressive and shear forces in the HIT-HP MV and
HIT-SP MV insulating elements.

Integrated safety concept

For the first time, the complete verification and design con-
cept for balcony connections has been incorporated into a
National Technical Approval. The ETA-13/0546 and the Na-
tional Technical Approval Z-15.7-293 include verification of
the moment/shear force interaction of the C/S|B as well as
verification against concrete edge failure to ensure load trans-
fer into adjacent components. This includes all respective veri-
fications for slab connection regarding the force transmission.
Consequently, time-consuming additional verifications such as
the limitation of the concrete compressive strut are no longer
necessary. The structural engineer is provided with maximum
planning reliability.

In addition to the technical approval you will of course find
the LGA Wiirzburg type test available for download on the
HALFEN website. The type test includes the transferable
bending moments Mgq and shear forces Vg4 of normal load
ranges for concrete strength classes C20/25, C25/30 and
C30/37 as well as for the concrete covers for tension bars
with ¢, = 30mm, 35mm and 50 mm.

The load bearing capacities of selected elements are illustrat-
ed in more detail on pages 16 to 19 for HIT-HP MV and on
pages 21 to 23 for HIT-SP MV. The component resistances of
the elements with a width of 1.00m, 0.50m and 0.25m are
each stated per running meter. This allows easy selection and
planning reliability for any connector length. With different
concrete strength classes on the balcony and the main slab,
the lower concrete strength is decisive when selecting load
range capacity level.

The load bearing capacity of the elements is characterized
by a moment/shear force interaction curve (see diagram).

12

The structural behaviour of HIT Elements

If the maximum vertical force bearing capacity Vgq 1 is not
fully exploited, the C[S]B technology provides the opportunity
to increase the moment bearing capacity so that it exceeds
Mggd,1- Mpq 2 is the maximum moment bearing capacity with
the corresponding vertical force bearing capacity Vrg ».

This load bearing behaviour is considered in the HIT software.
This software selects the optimum load range of the HIT ele-
ments.

HALFEN software is available for download at
www.halfen.com.

vV Meq
22015
Veq

Vean

precise verification

Simplified calculation
using linear interpolation

|
VRd,z rr———— " "~~~ —————— ==
|
|
|
|
|
|
|
|
|
|

Moment/shear force interaction at the cantilever slab connection

With CJS|B technology shear forces of up to 160kN per metre
can be transferred safely and in accordance with the National
Technical Approval (applies to slab thickness = 160 mm).

To ensure these high load bearing capacities are kept within
the application range for cantilever slab connection, the fol-
lowing ratio of the external force variables must be observed:

Mgq
> 015
VEq

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB
Product Variations HIT-HP MV / HIT-SP MV

The respective load range results from the corresponding combination of TB- and CSB-Box.
The combinations of TB- and CSB-Box illustrated in the following table are possible and type-tested.

Load range HIT-HP/SP MV: possible combinations of upper and lower parts

No. of tension b
Element width B = 25 cm S SR L T

1 2 3
Number of 1 e e
compression shear bearings ncsg 2 X ° °

No. of tension bars n
Element width B = 50 cm 8

2 3 4 5 6 7
2 ° ° °
Number of 3 ° ° ° ° o
compression shear bearings ncsg 4 x ° ° ° °
5 X [} ° X X
. _ No. of tension bars nrg
Element width B = 100 cm 4 5 6 - s 9 10 ” 12 13 14
4 ° ° ° ° ° X
5 ° ° ° ° ° ° ° x
ber of 6 ° ° ° ° ° ° ° ° ° x
Number o
compression shear bearings ncsg 7 x x O J O C C O O O O
8 x X [ ° ° ° ° ° [ [ [
9 x X x ° ° ° ° ° ° x
10 X X o ° [} X X X
Values for the load bearing capacities for the elements highlighted in blue — see pages 14 -20. ®=HPand SP O =SPonly x = HP only
The complete, type tested, load class range for concrete grades C20/25, C25/30
and C30/37 can be downloaded at www.halfen.com.
Information on material specifications and test certificates can be found on page 10.
Basic types
Ordering example: HIT- HP MV -0705 - 20 - 100 - 35 - ES
HIT- HP MV - 0404 - 18 - 050 - 50 - ES
HIT- HP MV - 0202 - 18 - 025 - 30 - ES
\ | O e R e B
« Product group - Type D — :
* Load type l
¢ Number of tension bars ‘-~ « For element slab design only
* No. of compression shear units CSB
 Element height [cm]
Custom designs are available on request.
¢ Element width [cm] For further details please contact our regional
sales companies
* Concrete cover [mm)] - see inside back cover for contact details.
Available slab thickness h
Concrete cover [mm] 30 35 50
Available slab thickness h [cm] 16-30 16-30 18-30
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

B=1.00 m

Shear B =050 m
capacity

B=0.25m

Design values vgq [kN/m]

B=1.00m
Moment bearing
capacity B=050m
B=0.25m
Concrete cover [mm] 30 35
160
160
170
170
180
180
190
190
200

Design values

mgg [kNm/m] 200
for slab thickness 210
[mm]
210
220
220
230
230
240
240
250
250

U

Suspension reinforcement [Wlgleliglad]e]elels:

All necessary verifications including verifying concrete strut shear

50

180

190

200

210

220

230

240

250

260

270

| VRd Shear capacity in one direction

HP MV-0404 HP MV-0504

HP MV-0202 -

HP MV-0101 -
64.0

mrd Moment bearing capacity for all element widths

As  Onssite reinforcement A req (= page 27)

Edge frame direct support

HP MV-0604 HP MV-0804

HP MV-0302 HP MV-0402

- HP MV-0201
64.0

Note: Concrete strength

Concrete strength: C20/25 / 2 C25/30

HP MV-0404 HP MV-0504 HP MV-0604 HP MV-0804

HP MV-0202 - HP MV-0302 HP MV-0402

HP MV-0101 - - HP MV-0201
16.9 17.4 20.0 20.8 22.7 23.9 24.7 28.7
17.9 18.4 21.3 221 24.2 25.4 26.4 30.6
18.9 19.4 22.5 233 25.6 26.8 28.0 32.6
19.9 20.4 23.7 24.5 27.1 283 29.7 34.6
20.8 21.4 24.9 25.8 28.6 29.8 31.4 36.5
21.8 22.4 26.2 27.0 30.1 31.3 33.1 38.5
22.8 23.3 27.4 28.2 31.5 32.7 34.8 40.4
23.8 24.3 28.6 29.5 33.0 34.2 36.5 42.4
24.8 25.3 29.9 30.7 34.5 35.7 38.2 44.3
25.8 26.3 31.1 31.9 36.0 37.2 39.9 46.3
26.7 27.3 32.3 33.1 37.4 38.6 41.6 48.2
27.7 28.3 33.6 34.4 38.9 40.1 43.3 50.2
28.7 29.2 34.8 35.6 40.4 41.6 45.0 52.1
29.7 30.2 36.0 36.8 41.9 43.1 46.7 54.1
30.7 31.2 37.2 38.1 43.4 445 48.3 56.1
31.7 32.2 38.5 39.3 44.8 46.0 50.0 58.0
32.6 33.2 39.7 40.5 46.3 47.5 51.7 60.0
33.6 34.2 40.9 41.8 47.8 49.0 53.4 61.9
34.6 35.1 42.2 43.0 49.3 50.4 55.1 63.9
35.6 36.1 43.4 44.2 50.7 51.9 56.8 65.8

@6 /25cm
@6/12.5cm

pressure have been already considered.

HP MV-0805

80.0 80.0

€20/25 / = C25/30
T

34.6 36.2

HP MV-0805

29.5 31.2
31.5 33.2
33.5 35.2
35.4 371
37.4 39.1
39.4 411
41.3 43.0
43.3 45.0
45.3 47.0
47.3 48.9
49.2 50.9
51.2 52.9
53.2 54.8
55.1 56.8
57.1 58.8
59.1 60.7
61.0 62.7
63.0 64.7
65.0 66.6
66.9 68.6
@6/10cm

Note: HALFEN HIT software is availa-

ble to calculation the connections for
your balcony projects.

Download from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

| VRd Shear capacity in one direction

B=1.00m HP MV-0506 HP MV-0606
Shear B=0.50 m - HP MV-0303
capacity
B=0.25m - -

Design values vgq [kN/m]

mrd Moment bearing capacity for all element widths

B=1.00 m HP MV-0506 HP MV-0606
Moment bearing
capacity B=0.50 m - HP MV-0303
B=0.25m - -
Concrete cover [mm] 30 35 50
160 21.9 22.4 25.4 26.1
160 180 23.1 23.7 26.8 27.6
170 24.3 24.9 28.3 291
170 190 25.6 26.1 29.8 30.6
180 26.8 27.3 31.3 32.1
180 200 28.0 28.6 32.7 335
190 29.3 29.8 34.2 35.0
190 210 30.5 19.0 35.7 36.5
Design values 200 31.7 323 37.2 38.0
mRq [kNm/m] 200 220 32.9 335 38.6 39.4
for slab thickness 210 34.2 34.7 40.1 40.9
il 210 230 35.4 36.0 41.6 42.4
220 36.6 37.2 43.1 43.9
220 240 37.9 38.4 44.5 45.3
230 39.1 39.6 46.0 46.8
230 250 40.3 40.9 47.5 48.3
240 41.6 421 49.0 49.8
240 260 42.8 433 50.5 51.2
250 44.0 44.6 51.9 52.7
250 270 45.2 45.8 53.4 54.2

U

As  On-site reinforcement Ag req (= page 27)

Edge frame direct support
Suspension reinforcement [Wlgleligle & e]ele]ss

HP MV-0806 HP MV-1006
HP MV-0403 HP MV-0503
96.0 96.0

Note: Concrete strength

HP MV-0806
HP MV-0403
31.4 32.8
33.4 34.8
35.4 36.8
37.3 38.7
39.3 40.7
41.3 42.7
43.2 44.7
45.2 46.6
47.2 48.6
49.2 50.6
51.1 52.5
53.1 54.5
55.1 56.5
57.0 58.4
59.0 60.4
61.0 62.4
62.9 64.3
64.9 66.3
66.9 68.3
68.8 70.2
@6 /25cm
@8/15cm

All necessary verifications including verifying concrete strut shear

pressure have been already considered.

© 2014 HALFEN - HIT 14-E - www.halfen.com

HP MV-1006
HP MV-0503

Concrete strength: C20/25 / 2 C25/30

34.0
36.2
385
40.7
42.9
45.1
47.3
49.5
51.7
54.0
56.2
58.4
60.6
62.8
65.0
67.2
69.5
71.7
73.9
76.1

Note: HALFEN HIT software is availa-
ble to calculation the connections for

38.5
41.0
43.4
459
48.4
50.8
53.3
55.7
58.2
60.7
63.1
65.6
68.0
70.5
73.0
75.4
77.9
80.3
82.8
85.3

HP MV-1106

C20/25 / 2 C25/30

34.6 36.2

HP MV-1106

36.1
38.6
41.0
43.4
45.9
48.3
50.7
53.2
55.6
58.0
60.5
62.9
65.3
67.8
70.2
72.6
721]
77.5
80.0
82.4

your balcony projects.
Download from www.halfen.com.

41.0
43.7
46.4
491
51.8
545
57.2
59.9
62.6
65.3
68.0
70.8
73.5
76.2
78.9
81.6
84.3
87.0
89.7
92.4

1
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

B=1.00 m

ohear B=0.50 m
capacity

B=0.25m

Design values vgq [kN/m]

B=1.00m
Moment bearing
capacity B=050m
B=0.25m
Concrete cover [mm] 30 35
160
160
170
170
180
180
190
190
200

Design values

mgg [kNm/m] 200
for slab thickness 210
[mm]
210
220
220
230
230
240
240
250
250

U

50

180

190

200

210

220

230

240

250

260

270

SR R T EE S - indirect support

| VRd Shear capacity in one direction

HP MV-0607

HP MV-0607

26.1
27.6
29.1
30.6
32.0
33.5
35.0
36.5
37.9
39.4
40.9
R4
43.8
45.3
46.8
48.3
49.7
51.2
52.7
54.2

As  On-site reinforcement As req (— page 27)

HP MV-0807

mrd Moment bearing capacity for all element widths

HP MV-0807

26.8 32.8
28.3 34.8
29.8 36.7
31.2 38.7
32.7 40.7
34.2 42.6
35.7 44.6
37.1 46.6
38.6 48.5
40.1 50.5
41.6 52.5
43.0 54.4
44.5 56.4
46.0 58.4
47.5 60.3
48.9 62.3
50.4 64.3
51.9 66.3
53.4 68.2
54.8 70.2
@6/25cm

34.0
36.0
37.9
39.9
41.9
43.8
45.8
47.8
49.7
51.7
53.7
55.6
57.6
59.6
61.6
63.5
65.5
67.5
69.4
71.4

HP MV-1107

112.0

HP MV-1207

112.0

Note: Concrete strength

HP MV-1107
38.2 43.2
40.6 45.9
43.1 48.6
45.5 51.3
47.9 54.0
50.4 56.7
52.8 59.4
55.2 62.1
57.7 64.8
60.17 67.5
62.5 70.2
65.0 72.9
67.4 75.6
69.9 78.4
72.3 81.1
74.7 83.8
77.2 86.5
79.6 89.2
82.0 91.9
84.5 94.6
@8/12.5cm

All necessary verifications including verifying concrete strut shear
pressure have been already considered.

HP MV-1207

HP MV-1407

€20/25 / = C25/30
T

34.6 36.2

HP MV-1407

Concrete strength: C20/25 / 2 C25/30

40.4 45.8
43.1 48.8
45.7 51.7
48.4 54.7
51.1 57.6
53.7 60.6
56.4 63.5
59.0 66.5
61.7 69.4
64.3 72.4
67.0 75.3
69.7 78.3
72.3 81.2
75.0 84.2
77.6 87.1
80.3 90.1
82.9 93.0
85.6 96.0
88.3 98.9
90.9 101.9
@6 /20cm

43.2
46.1
49.1
52.0
55.0
58.0
60.9
63.9
66.8
69.8
72.8
75.7
78.7
81.6
84.6
87.6
90.5
93.5
96.4
99.4

50.2
53.6
57.0
60.5
63.9
67.3
70.7
74.2
77.6
81.0
84.4
87.8
91.3
94.7
98.1
101.5
104.9
108.4
111.8
115.2

Note: To calculate the connections for
your planned balcony designs we pro-
vide HALFEN HIT software. It can be
downloaded from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values for HIT-HP MV 1’:(

| VRd Shear capacity in one direction

B=1.00m HP MV-0408 HP MV-0808

Sfear B=050m HP MV-0204 HP MV-0404
capacity

B=025m HP MV-0102 HP MV-0202

Design values vgrq [kN/m] 116.1 120.9 128.0

mrd Moment bearing capacity for all element widths

B=1.00 m HP MV-0408 HP MV-0808
Moment bearing
capacity B=0.50 m HP MV-0204 HP MV-0404
B=0.25m HP MV-0102 HP MV-0202
Concrete cover [mm] 30 35 50
160 18.7 18.9 33.8 34.9
160 180 19.7 19.9 35.8 36.8
170 20.7 20.9 37.7 38.8
170 190 21.6 21.9 39.7 40.8
180 22.6 22.9 41.7 42.7
180 200 23.6 23.9 43.7 44.7
190 24.6 24.9 45.6 46.7
190 210 25.6 25.8 47.6 48.6
Design values 200 26.6 26.8 49.6 50.6
mRq [kNm/m] 200 220 27.5 27.8 5.5 52.6
for slab thickness 210 285 28.8 53.5 54.5
ol 210 230 29.5 29.8 55,5 56.5
220 30.5 30.8 57.4 58.5
220 240 31.5 31.7 59.4 60.4
230 32.5 32.7 61.4 62.4
230 250 33.4 33.7 63.3 64.4
240 34.4 34.7 65.3 66.4
240 260 35.4 35.7 67.3 68.3
250 36.4 36.7 69.2 70.3
250 270 37.4 37.6 71.2 72.3

U

As  On-site reinforcement As req (— page 27)

Edge frame direct support @6 /25cm
Suspension reinforcement [Wlgleligle & e]ele]ss @8/125cm

HP MV-1208
HP MV-0604
HP MV-0302

128.0

Note: Concrete strength

HP MV-1010
HP MV-0505

160.0

N

|

HP MV-1210
HP MV-0605

160.0

C20/25 / 2 C25/30

34.6 36.2

HP MV-1210
HP MV-0605

Concrete strength: C20/25 / 2 C25/30

HP MV-1208 HP MV-1010

HP MV-0604 HP MV-0505

HP MV-0302 -
42.3 47.7 38.8 43.6
44.9 50.7 41.1 46.0
47.6 53.7 43.3 48.5
50.3 56.6 45.5 51.0
52.9 59.6 47.7 53.4
55.6 62.5 49.9 55.9
58.2 65.5 52.1 58.3
60.9 68.4 54.3 60.8
63.5 71.4 56.6 63.3
66.2 743 58.8 65.7
68.9 77.3 61.0 68.2
71.5 80.2 63.2 70.6
74.2 83.2 65.4 731
76.8 86.1 67.6 75.6
79.5 89.1 69.8 78.0
82.1 92.0 72.0 80.5
84.8 95.0 74.3 82.9
87.4 97.9 76.5 85.4
90.1 100.9 78.7 87.9
92.8 103.8 80.9 90.3

@6 /20cm
@8 /10cm

All necessary verifications including verifying concrete strut shear

pressure have been already considered.

© 2014 HALFEN - HIT 14-E - www.halfen.com

41.2 471
43.6 49.8
46.0 5245,
48.4 55.2
50.7 57.9
53.1 60.6
5585 63.3
57.9 66.0
60.3 68.7
62.7 71.4
65.0 741
67.4 76.8
69.8 79.5
72.2 82.2
74.6 84.9
77.0 87.6
79.3 90.3
81.7 93.0
84.1 95.7
86.5 98.4
@6 /15cm
@8/ 9cm

Note: To calculate the connections for
your planned balcony designs we pro-
vide HALFEN HIT software. It can be
downloaded from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values for HIT-SP MV

B=1.00 m

Shear B =050 m
capacity

B=0.25m

Design values vgq [kN/m]

B=1.00m
Moment bearing
capacity B=050m
B=0.25m
Concrete cover [mm] 30 35
160
160
170
170
180
180
190
190
200

Design values

mgg [kNm/m] 200
for slab thickness 210
[mm]
210
220
220
230
230
240
240
250
250

U

50

180

190

200

210

220

230

240

250

260

270

Edge frame direct support

Suspension reinforcement [Wlgleligle & e]ele]ss

| VRd Shear capacity in one direction

SP MV-0404
SP MV-0202
SP MV-0101

61.4 64.0

SP MV-0404

SP MV-0202

SP MV-0101
16.9 17.4
17.9 18.4
18.9 19.4
19.9 20.4
20.8 21.4
21.8 22.4
22.8 233
23.8 243
24.8 25.3
25.8 26.3
26.7 27.3
27.7 28.3
28.7 29.2
29.7 30.2
30.7 31.2
31.7 32.2
32.6 33.2
33.6 34.2
34.6 35.1
35.6 36.1

As  On-site reinforcement Ag req (— page 27)

SP MV-0504

mrd Moment bearing capacity for all element widths

62.0 64.0

SP MV-0504

20.0
21.3
22.5
23.7
24.9
26.2
27.4
28.6
29.9
31.1
32.3
33.6
34.8
36.0
37.2
38.5
39.7
40.9
42.2
43.4

SP MV-0604
SP MV-0302

56.6 64.0

Note: Concrete strength

SP MV-0604
SP MV-0302

20.8 22.7 23.9
221 24.2 25.4
233 25.6 26.8
24.5 27.1 28.3
25.8 28.6 29.8
27.0 30.1 31.3
28.2 31.5 32.7
29.5 33.0 34.2
30.7 34.5 35.7
31.9 36.0 37.2
33.1 37.4 38.6
34.4 38.9 40.1
35.6 40.4 41.6
36.8 41.9 43.1
38.1 43.4 445
39.3 44.8 46.0
40.5 46.3 47.5
41.8 47.8 49.0
43.0 49.3 50.4
44.2 50.7 51.9
@6 /25cm
@6/12.5cm

All necessary verifications including verifying concrete strut shear
pressure have been already considered.

SP MV-0804
SP MV-0402
SP MV-0201

27.9 48.6

SP MV-0705

74.3 80.0

€20/25 / = C25/30
T

34.6 36.2

SP MV-0705

Concrete strength: C20/25 / 2 C25/30

SP MV-0804
SP MV-0402
SP MV-0201

26.7 288

28.7 30.8

30.6 327

326 347

34.6 36.7

36.5 386

38.5 40.6

40.5 426

42.4 445

44.4 465

46.4 485

48.3 50.4

50.3 52.4

52.3 54.4

54.2 56.4

56.2 58.3

58.2 60.3

60.1 62.3

62.1 64.2

64.1 66.2

27.1 28.4
28.8 301
30.5 31.8
32.3 33.6
34.0 35.3
35.7 37.0
37.4 38.7
39.1 40.4
40.9 42.2
42.6 43.9
44.3 45.6
46.0 47.3
47.8 49.0
49.5 50.8
51.2 52.5
52.9 54.2
54.6 55.9
56.4 57.7
58.1 59.4
59.8 61.1
@6 /10 cm

Note: To calculate the connections for
your planned balcony designs we pro-
vide HALFEN HIT software. It can be
downloaded from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE CisB

1

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

MV / SP MV
...-MV-COR

Load bearing capacity values for HIT-SP MV

MHP

| VRd Shear capacity in one direction

HP OU/OD
SP OU/OD

B=1.00m SP MV-0606 SP MV-0906 SP MV-1006 SP MV-0907 SP MV-1007
Shear B=050m SP MV-0303 - SP MV-0503 - -
capacity
B=0.25m - - - - -
3
Design values vgrq [kN/m] 921 96.0 90.8 96.0 84.8 96.0 109.3 112.0 107.7 112.0
R
o o
Note: Concrete strength  C20/25 / 2 C25/30 Iw
T
mrd Moment bearing capacity for all element widths 34.6 36.2 4

[a]
B=1.00m SP MV-0606 SP MV-0906 SP MV-1006 SP MV-0907 SP MV-1007 o2
Moment bearing ~ 24
capacity B=0.50 m SP MV-0303 SP MV-0503 — — & %
B=025m - = = - - 25
x
Concrete cover [nm] 30 35 50 Concrete strength: C20/25 / 2 C25/30 “
160 25.4 26.1 31.7 35.8 34.0 385 33.1 37.3 35.8 40.3 5
160 180  26.8 27.6 33.7 38.0 36.2 41.0 35.1 395 38.0 42.8 —
>
170 28.3 29.1 35.7 40.2 385 43.4 37.1 41.7 40.2 45.3 5
170 190 298 30.6 37.7 42.5 40.7 45.9 39.1 43.9 42.4 47.7 =
180 31.3 32.1 39.7 44.7 42.9 48.4 41.1 46.1 44.6 50.2
180 200 327 335 41.7 46.9 45.1 50.8 43.1 48.3 46.8 52.6 6
190 34.2 35.0 43.7 49.1 47.3 53.3 45.1 50.6 49.0 55.1
190 210 357 365 45.7 51.3 49.5 55.7 47.1 52.8 51.2 57.6 .
, 200 37.2 38.0 47.7 53.5 51.7 58.2 49.0 55.0 53.5 60.0 -
Design values
mgg [kNm/m] 200 220 386 39.4 49.6 55.7 54.0 60.7 51.0 57.2 55.7 62.5
e S'a[b thi]Ck”ess 210 40.1 40.9 516 580 562 634 530  59.4 57.9 64.9
mm
210 230 416 42.4 53.6 60.2 58.4 65.6 55.0 61.6 60.1 67.4 7
220 43.1 43.9 55.6 62.4 60.6 68.0 57.0 63.8 62.3 69.9
220 240 445 453 57.6 64.6 62.8 70.5 59.0 66.1 64.5 723 e
230 46.0 46.8 59.6 66.8 65.0 73.0 61.0 68.3 66.7 74.8
230 250 475 48.3 61.6 69.0 67.2 75.4 63.0 70.5 69.0 77.2
240 49.0 49.8 63.6 71.2 69.5 77.9 65.0 72.7 71.2 79.7 8
240 260 505 51.2 65.6 73.4 71.7 80.3 67.0 74.9 73.4 82.2 =
250 51.9 52.7 67.6 75.7 73.9 82.8 69.0 77.1 75.6 84.6 =
o
250 270 534 54.2 69.6 77.9 76.1 85.3 71.0 79.3 77.8 87.1 <
e
w
I As  On-site reinforcement Ag req (— page 27) 9
-
Edge frame direct support @6/25cm E
SR E R ETIEE S - indirect support @8/15cm @8/125cm G
R . c
- ) ) - Note: To calculate the connections for =
All necessary verifications including verifying concrete strut shear . EE
. your planned balcony designs we pro- S5
pressure have been already considered. eE

vide HALFEN HIT software. It can be
downloaded from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values for HIT-SP MV

B=1.00 m

Shear B =050 m
capacity

B=0.25m

Design values vgq [kN/m]

B=1.00m
Moment bearing
capacity B=050m
B=0.25m
Concrete cover [mm] 30 35
160
160
170
170
180
180
190
190
200

Design values

mgg [kNm/m] 200
for slab thickness 210
[mm]
210
220
220
230
230
240
240
250
250

U

50

180

190

200

210

220

230

240

250

260

270

Suspension reinforcement [llgleliglad]e]efelqs

All necessary verifications including verifying concrete strut shear

| VRd Shear capacity in one direction

SP MV-1107

103.4 112.0

SP MV-1107

38.2
40.6
43.1
45.5
47.9
50.4
52.8
55.2
57.7
60.17
62.5
65.0
67.4
69.9
72.3
74.7
77.2
79.6
82.0
84.5

As  Onssite reinforcement A eq (— page 27)

SP MV-1207

mrd Moment bearing capacity for all element widths

96.3 109.7

SP MV-1207

43.2 40.4
45.9 43.1
48.6 45.7
51.3 48.4
54.0 51.1
56.7 53.7
59.4 56.4
62.1 59.0
64.8 61.7
67.5 64.3
70.2 67.0
72.9 69.7
75.6 72.3
78.4 75.0
81.1 77.6
83.8 80.3
86.5 82.9
89.2 85.6
91.9 88.3
94.6 90.9
@8/12.5cm

pressure have been already considered.

SP MV-1208 SP MV-1308 SP MV-1309

SP MV-0604 - —

SP MV-0302 - -

120.9 120.7 109.9 108.4
Note: Concrete strength  C20/25 / 2 C25/30
34.6 36.2

SP MV-1208 SP MV-1308 SP MV-1309

SP MV-0604 - -

SP MV-0302 - -

Concrete strength: C20/25 / 2 C25/30
45.8 42.3 47.7 43.5 50.5 46.3 52.3
48.8 44.9 50.7 46.2 53.7 49.2 55.5
51.7 47.6 53.7 49.0 56.9 52.1 58.7
54.7 50.2 56.6 51.8 60.1 55.0 61.9
57.6 52.9 59.6 54.5 63.3 57.8 65.1
60.6 55.5 62.5 57.3 66.5 60.7 68.3
63.5 58.2 65.5 60.17 69.7 63.6 71.5
66.5 60.9 68.4 62.8 72.9 66.5 74.7
69.4 63.5 71.4 65.6 76.1 69.4 77.9
72.4 66.2 74.3 68.4 79.3 72.2 81.1
75.3 68.8 77.3 71.1 82.5 75.1 84.3
78.3 71.5 80.2 73.9 85.7 78.0 87.5
81.2 74.1 83.2 76.7 88.9 80.9 90.7
84.2 76.8 86.1 79.4 92.1 83.7 93.8
87.1 79.4 89.1 82.2 95.3 86.6 97.0
90.1 82.1 92.0 85.0 98.5 89.5 100.2
93.0 84.7 95.0 87.7 101.7 92.4 103.4
96.0 87.4 97.9 90.5 104.9 95.3 106.6
98.9 90.1 100.9 93.2 108.1 98.1 109.8
101.9 92.7 103.8 96.0 111.3 101.0 113.0
@6/20cm @6/15cm
@8 /10 cm

Note: To calculate the connections for
your planned balcony designs we pro-
vide HALFEN HIT software. It can be
downloaded from www.halfen.com.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB
Product Description HIT-HP MV, HIT-SP MV

-

>
S
a O
L9
=3
Cross-sections 23
HIT-HP MV — High Performance T
o
2 Irg = 1510 2
o
= 715 .80, 715 8g
S o
o 4" | _ 33
3 . e , | TB-Box @ o5
e
‘ ol RO}
g < =) CSB-Box @
- # _ 3
{e}
2R
. e a
HIT-SP MV — Superior Performance =
o
L ltg = 1550
[N g}
5o 715 . 120 715 4
8 3
8 — — g s
IS . . TB-Box @ fate]
vi — 5;,\
- o )
o CSB-Box @ X
S s —
Dimensions in [mm] .
@ Tension bars @ 12mm or 10.5mm in the joint i
@ Compression shear bearings CSB 9
@ Tension bar box +
@ Compression shear bearings box
For more detailed information on the element slab types see — page 22
yp
. T
Top view (examples)
HIT-HP/SP - MV 0404 - ... - 100 HIT-HP/SP - MV 1407 - ... - 100
HIT-HP/SP - MV 0202 - ... - 050
HIT-HP/SP - MV 0101 - ... - 025 7
80/ 120 80 /120 2
- — — — - - - — — - —_— e — = - — — - -
88 St
8 —e — ¢ 0
<2 "l 8] 8
B a2l <
o 3 Q Q a ~
e o olat o
=3 % —e ; o i‘k :
—qro < —qrik L
R I 1 5|8
§ — 8 o —«ru\s § 9
- ol
] < e .
e N = —4»@ S
-1 8ls] &
e [ A I = —ra]
52 ° Qe
—_ - O
°% T M ere o 10
o g I ©
C = 2 o~ m — c
83 ¢ <l L
ST Tt - - T -
i

For a top view of other units with dimensions,
please refer to the type statics data sheets.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB

Product Description HIT-HP MV-ES, HIT-SP MV-ES

Variation for element slabs - Cross sections

HIT-HP MV-ES - High Performance multi-part design for element slabs
see — page 14 for load bearing capacities tables

ITB =1510

Cy,TB

715 L 80 715

30/35/50

|

b
TB-Box @ h=50mm at ¢, 30/35mm

g

160 < h <300
10.5

Yy

[

)
—+

@ Tension bars @ 12mm / 10.5mm in the joint
@ Compression shear bearings CSB

® Tension bar box

@ Distance box

® Compression shear bearings box

HIT-SP MV-ES - Superior Performance multi-part design for element slabs
see — page 18 for load bearing capacities tables

* h =70mm at ¢, 50mm

.
D-Box @  height adjustment
4 20mm to 110mm

—e

CSB-Box ® h=110mm

—e

Dimensions in [mm]

]
I E ITB = 1550
[aa]
52 715 L, 120 715
o
m
- —e -
sl 4 . q > TB-Box ® h=50mm at ¢, 30/35mm
™ ' ' ' 4 : . h =70mm at ¢, 50mm
" ~ ) \®
~ o
Vi 2
3 & D-Box @  height adjustment
T 20mm to 110 mm
.
CSB-Box ® h=110mm
-~ .

® Tension bars @ 12mm / 10.5mm in the joint
@ Compression shear bearings CSB

@ Tension bar box

@ Distance box

® Compression shear bearings box

22

Dimensions in [mm]

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB
Product Description HIT-HP MV-ES, HIT-SP MV-ES

Ordering example - Multi-part design

—_— t

upp:: part  HIT-HP M_ - 08 _ - 05 - 100 - 35 - TB @ ThBor ®
- _ _ _ _ _ <= | =——centre part

cent;;part HIT-HP __ - __ _ - 04 - 100 DB *.! D-Box ®
base part HIT-HP .V - __05- 11 - 100 - - CSB ﬁ »— base part
,’ CSB-Box ®

Z HIT-HP MV- 0805 - 20 - 100 - 35 - ES J‘d;)
(H'T—HP MV-ES) S — [— [E— [— [E—

=————Retaining clip
HIT-RC

* Product group - type
* Transferable forces @ Tension bar box

@ Distance box

@ Compression shear bearings box

¢ Number of tension bars

* No. of Compression shear bearings CSB

 Element height [cm]

¢ Element width [cm]

¢ Concrete cover [mm]

* For element slab versiononly -

Height TB-Box Height D-Box Height CSB-Box
[mm] [mm] [mm]

¢,=30/35 50 Slab height 160 170 180 190 200 210 220 230 240 250 Slab height 160 170 180 190 200-250

¢,=30/35 = = 20 30 40 50 60 70 80 90 ¢,=30/35 110 120 110 110 110

Gy=20 70 ¢,=50 - - - - 20 30 40 50 60 70 =50 - - 110 120 110

Pressure joints in Element slabs
Typical connections for HIT-HP/SP MV with element slabs with a structural cast-in-place concrete layer

‘
=
L oo : . > 10cm
; \ / \ oo I
Balcony <7 >‘ Main slab Main slab

To create a positive connection a total space of at least 10cm between insulation element and precast unit
has to be maintained. Detailed information for reinforcement layout can be found in Approvals ETA-13/0546
and Z-15.7-293. The approvals are available for download at www.halfen.com.

© 2014 HALFEN - HIT 14-E - www.halfen.com 23
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Introduction HIT-HP MV-...-COR, HIT-SP MV-.

HIT-HP MV-...-COR, HIT-SP MV-...-COR:
e Connection for cantilevered corner balcony slabs

HIT-HP MV-...-COR, including:
e HIT-HP MV — 15t Layer
* HIT-HP MV - 2" Layer
¢ HIT-HP FK-...-COR Corner filler

HIT-SP MV-...-COR, including:
e HIT-SP MV - 1st Layer
e HIT-SP MV — 2nd Layer
¢ HIT-SP FK-...-COR Corner filler

..-COR

@ Transfer of bending moments and shear forces

Ordering example for corner filler

* Product group - type
* Characterisation/component: Corner filler
* Element height

* Designation: Corner Element

24

HIT-HP

S

Application example

%

/
7/
/

/
AILIIIIIIIIN

NHIT-HP MV
% HIT-HP MV-ES

L NN (S

HIT-HP MV
HIT-HP MV-ES

H=18cm

HIT-HP FK-COR
Corner filler

HIT-HP MV
with ¢, =50

HIT-HP MV-ES
with ¢, =50

Insulation thickness 80 mm

Element widths: B=1.00m/0.50m

Application example

HIT-SP MV-ES

H2=18cm

HIT-SP MV
HIT-SP MV-ES

HIT-SP FK-COR
Corner filler
HIT-SP MV
with ¢, =50

HIT-SP MV-ES
with ¢, =50

Insulation thickness 120 mm
Element widths: B=1.00m/0.50m

E

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Product Description HIT-HP MV-...-COR, HIT-SP MV-...-COR

Detailed structural design for type tested connections
All standard types of HIT-HP MV and HIT-SP MV, in 0.50 m or 1.00 m lengths as
well as multi-part types for filigree-elements are available for corner application.

Example socm Of 100¢m
p=20T —
=

* Product group-Type: @ + © identical
¢ Transferable forces: ® + @ identical

¢ No. of Tension bars: @ + & identical

* No. of Compression shear bearings: @ + © identical

* Element height [cm]: ® + © identical

¢ Element width [cm]: @ + & identical (50/100cm)

 Concrete cover [mm]:  ¢,=30/35 © c¢,=50

For load bearing capacities tables see — pages 14-20 (value ¢, = 50 mm decisive)

@ HIT-HP FK - 1

@ HIT-HP MV -0505 - 18 - 050 - 35
8 - 050 - 50

@ HIT-HP MV -0505 - 1
(A

8

|

[

A+ 6 are interchangeable

100 (50)
15t Layer
HIT Insulated connection

100 (50)
2nd | ayer
HIT Insulated connection
Internal dimension of corner filler: 5 x 5cm
H=18cm

Corner filler

COR, Corner filler
1%t layer reinforcement (c, = 30-35mm)

2nd |ayer reinforcement (¢, = 50 mm)
L

@ For corner application only

7 @® + @ are HIT standard elements
(see — pages 14-20)

Typical load bearing capacity values HIT-HP MV-...-COR

Note: Concrete strength  C20/25 / 2 C25/30

.. | Vrda Shear capacity in one direction S Sl
B=1.00m HP MV-0506 HP MV-0606 HP MV-0806 HP MV-1006 HP MV-1106
Shear B=050m - HP MV-0303 HP MV-0403 HP MV-0503 -
capacity
B=0.25m - - - -
Design values vpq [kN/m] I 96.0 96.0 |
| mgra Moment bearing capacity for all element widths
B=1.00m HP MV-0506 HP MV-0606 HP MV-0806 HP MV-1006 HP MV-1106
Moment bearing
capacity B=0.50m = HP MV-0303 HP MV-0403 HP MV-0503 =
B=0.25m - - - - -
Concrete cover [mm] 30 35 Concrete strength: C20/25 / = C25/30
Design values 160 21.9 22.4 25.4 26.1 1.4 32.8 34.0 38,5 36.1 41.0
mRd [kNm/m] EXEETE
for slab thickness 160 180 23.1 23.7 26.8 276 | |33.4 34.8 36.2 41.0 386 43.7
[mm] 170 24.3 24.9 283 29.1 35.4 36.8 385 43.4 41.0 46.4
Connecting reinforcement see — pages 14-20
© 2014 HALFEN - HIT 14-E - www.halfen.com 25

HP MV / SP MV
N .-MV-COR —

HP OU/OD
SP OU/OD

w

HP zZV
SP zv

BX(BF):Q
U1 BX(BF)+Q-MOD -

+BQ/ VT

O\

BD HT

FT / OT / AT OO

O

ST/ WT

-_—
Information ©

Technical



-

>
Sx
a O
©w o
>
2=
=
~ 8
I

N

HP OU/OD
SP OU/OD

w

HP zV
SP zV

BX(BF):Q
tBQ/VT O BX(BF)+Q-MOD H

(o)

BD HT

FT/ OT / AT QO

O

ST/ WT

-

Information ©

Technical

HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB
Cantilever Lengths, Usability HIT-HP MV, HIT-SP MV

Bending slenderness

The maximum cantilever lengths max. I, [m] are shown in the table below; these are based on DIN EN 1992-1-1 (EC2)
and on DIN 1045-1, chapter 11.3.2 'Deformation limits'.
The cantilever length Iy should be calculated as illustrated in the diagram below. Interim values have to be interpolated.

Maximum cantilever Thickness h [cm] of concrete slab
length I [m] 16 17 18 19 20 21 22 23 24 25

Concrete ¢ =3 1.82 1.97 2.11 2.26 2.41 2.55 2.70 2.84 2.99 3.14
cover ¢, =4 1.68 1.82 1.97 2.11 226 2.41 255 2.70 284 2.99
[em] o= - 1.68 1.82 1.97 2.11 2.26 2.41 255 2.70 2.84

!
. . S : |
Cantilever slab l% Main slab |
|
Support
20 o |<b|
> M
L (8) 8 |25 [em]
Ik

I, = Cantilever length [m]

Connecting reinforcement
Selecting connecting reinforcement

Element width Slab thickness h

B [em] 160-300mm

100 50 25 Variation A: mesh Variation B: steel bars Variation C: combined mesh and steel bars

4 2 1 R424A @8/12cm Q257A+@ 6/ 15cm

5 — - R524A @10/ 15cm Q188A+@ 8/ 15cm
E 6 3 - @10/ 12.5cm Q335A+ @8/ 15cm
B 7 - - @10/ 10cm Q424A+ @ 8/ 15cm
g 8 4 2 @10 /9cm Q524A+ @ 8 / 15cm
= 9 = = © 10/ 8cm Q424A+ @ 10 / 15cm
'g 10 5 - — @10/75cm Q524A+ @ 10 / 15¢cm
:2 11 — - @10/ 6.5cm Q636A+ @ 10/ 15cm
g 12%) 6 3 @10/ 6cm Q636A+ @ 10/ 12.5cm

13%) — — @10 /55cm Q636A+ @ 10/ 10cm

14%) 7 = @10/ 5cm Q636A+@ 10/ 9cm

*) Because to the small clearances we recommend limiting the particle size in the concrete to 16 mm and using concrete with a plastic consistency.

Refer to the guidelines in the type test report to calculate the overlap length Is.
Reducing the required overlap length with a ratio of as req./ as, actual is permissable.

26 © 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

On-Site Connecting Reinforcement HIT-HP MV, HIT-SP MV

On-site reinforcement for direct and indirect support

Longitudinal section

o
m
Sa
— @/ 1 — — Hi — — — I \@ —
Main slab
alcony = C20/25 2 C20/25
o Support
J‘,‘\? —_— Dimensions in [mm]

Reinforcement detail

Legend:
Section / Reinforcement detail

® HIT tension bar

@ HIT CSB (Compression Shear Bearing)

® Horizontal transverse tensile reinforcement Ag  min.

208

@ Vertical tensile splitting reinforcement A ,
min. @ 6 / 25, see also — pages 14-20

o Stirrups as edge reinforcement

According to DIN 1045-1, section13.3.2 /

DIN EN 1992-1-1 and DIN EN 1992-1-1/NA, stirrups need
to be installed in the outer edge of the balcony.

© 2014 HALFEN - HIT 14-E - www.halfen.com

[® [ H

® Vertical tensile splitting reinforcement A,
min. @ 6 / 25, see also — pages 14-20

® Stirrups as end anchorage for the transverse

tensile reinforcement - ®

@ Upper connecting reinforcement made of

steel bars or mesh (- page 26)

Lower connecting reinforcement made of

steel bars or mesh

o Indirect support

For indirect support a hanger-reinforcement is
placed instead of the vertical tensile splitting reinforce-
ment (Position @). Please note the respective load bear-
ing capacity values (— pages 14-20).
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Installation Diagram HIT-HP MV, HIT-SP MV

Installation Diagram

N

HP OU/OD
SP OU/OD

Stirrup reinforcement

(= Type statics)

w

Main slab

HP zV
SP zv

Main slab

BX(BF)+Q
+BQ/VT O BX(BF)+Q-MOD e

(o)

HT

Balcony

Main slab

BD

Balcony

Main slab

FT/ OT / AT QO

O

ST/ WT

-
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Balcony

Main slab

Installation of on-site reinforcement

The ons-site reinforcement
must be placed as specified
by the structural engineer.

Pl Installation of HIT unit from above

Check that the red arrows on
the top of the HIT unit and on
the CSB are pointing towards
the balcony.

Ensure that the formwork
is at the correct height!

E] Fix the HIT tension bars to on-site
reinforcement using tying wire

1 Pour the concrete

To ensure the HIT units

are not displaced, pour
and compact the concrete evenly.
Secure the HIT units against
movement.

A Freshly concreted balcony slab
on supporting structure

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Installation Diagram HIT-HP MV-...-ES, HIT-SP MV-...-ES

Installation Diagram for precast plant installation

U-bar reinforcement
- Type test report

Upper level of element slab

HIT element

Balcony

A

ixing holes for HIT-RC clamps

©

@ Not permitted: Single-edge fixed clamp

Permissible: Staggered fixed clamp

80/120,
Balcony F/%%']O

A\ AR

W X

© 2014 HALFEN - HIT 14-E - www.halfen.com

Install the element slab
reinforcement

@ Install the lower balcony slab rein-
forcement including lattice girder.

@ Install the vertical tensile splitting
reinforcement A ,.

® Install the horizontal transverse ten-
sile reinforcement A j, (min. @8 mm),
if required with end anchorage.

o Onssite reinforcement acc. to
structural engineer specifications.

F1 Fix the clamps
At least four CSB bearings per
metre space have to be fixed with
clamps to secure the position of the
HALFEN elements during transport.

Permissible installation

@ One end is hooked into an upper
hole and the other into a lower hole
of the CSB bearing.

o Not permitted installation:

( Clamps are fixed into
one hole only.

E] Install the CSB-Box

Check that the red arrows on the unit
are pointing towards the balcony!

The clamps can be fixed with a nail or
additionally tied to the reinforcement.

Ensure all HIT elements are
securely positioned.

Pour the concrete for the element slab

Never place timber supports
under the HIT Units!

Transport to the construction site

Ensure elements are properly
secured during transport.

Do not rest concrete element slabs
on other exposed HIT elements.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Installation Diagram HIT-HP MV-...-ES, HIT-SP MV-...-ES

Installation Diagram for precast plant installation

Stirrup
reinforcement

Main slab

=

L i =
—I ,—

B,
IT-HP MV -1210 - 16-100 - 35 -

@y, [

((((((

B
IT-HP MV -1210 - 16-100 - 35 -
AN

Main slab

’ Balcony

S

—

5

Balcony /\

Main slab

Supporting structure

30

A Install the on-site element slab
reinforcement

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

a) Not permitted: HIT Element distorted by
the support

b) Permissible: Support with bevelled edges

c) Permissible: Installation with horizontal
offset

d) Permissible: Concreting top of support
and main slab simultaneously

E Install the tension bar box

CSB-Boxes and Tension bar boxes may
only be connected with each other if
they are identically marked.

Make sure the CSB-Box is supported
over its whole length during installa-
tion. First the Tension bar box is fixed
at one end then pressed against the
CSB-Box until it snaps into place along
the whole length of the element.

A Fix the HIT Tension bars to on-site
reinforcement using tying wire.

Pour the concrete
Freshly concreted balcony slab
on supporting structure

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Joint Spacings and Edge Distances

Joint spacings

T <1130 m ﬁ <565 m T
Movement joint doweling, e.g. HALFEN HSD Set —=[
Movement joint — HIT units with
HIT units with cy=35mm Corner Filler
— Cy=35mm — /- | \ ) e
HIT unit with g
cy=50mm =
g £
g 8
= 4
= 1)
HIT units with / B v
cy=35mm \ =
=
; —
Mind the expansion joints (182) B L
According to the National Technical Approval, expansion

joints must be provided in the external concrete components
at a right angle to the insulation line of the HIT units.

In straight, cantilevered balcony slabs the distance between
joints must not exceed 11.30 m.

In balcony structures extending past an outer corner a joint
must be planned at least every 11.3m /2 =5.65m.

For inside corners the limit is 5.65m for each length.

Integrated safety concept

HALFEN's integrated safety concept includes all necessary
verifications including shear force analysis for concrete com-
pressive struts - according to DIN 1045-1/DIN EN 1992-1-1
(EC2) - for design of HALFEN HIT Insulated connections.

The shear force verification above may become decisive,
especially in minimal slab thicknesses.

Consequently, the steel load bearing capacities for the pro-
posed insulated connections can only be partially applied.

© 2014 HALFEN - HIT 14-E - www.halfen.com

Including the shear force verification of the concrete

compressive strut in the load bearing capacity allows the

structural engineer to make a statically and economically

reasonable selection of elements, without requiring

additional verifications for the insulated connections.

— This helps to ensure that HALFEN HIT Insulated connections
are selected and used in compliance with the approval.

The HALFEN HIT Insulated connection integrated safety

concept does not include the verification of any adjoining
structural elements.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Camber HIT-HP MV, HIT-SP MV

Deflection of the balcony slab

To limit flexure we recommend under-exaggerating the
planned drainage flow when casting cantilevered slabs.
The calculable increase in camber results from component
deformation according to DIN 1045-1 / DIN EN 1992-1-1
and DIN EN 1992-1-1/NA plus the deformation i of the
HIT Iso-Elements.

The coefficient factor for camber increase ii on page 33
refers only to deformation in HALFEN HIT Iso-Elements
HIT-HP MV and HIT-SP MV at maximum performance

in a quasi-permanent load-combination for the following
boundary limits:

* Gk = 0.6 (G + Q)
« Qk=0.4 (G + Q)

. qu = 03
P Cantilever slab Main slab
e
| support|
gé) 8 28| [em]
Ik

When considering the partial safety factor this results
in a ratio of the quasi-permanent load-combination
Ed,perm to the limit of load capacity Ry of:
Ed,perm = 0.524 Ry.

The coefficients factor i* for camber increase refers to maxi-
mum moment load capacity in the HALFEN Iso-Element.

It is recommended to consider each present load-combination
Ed,perm When calculating the camber increase (.

.. .. MEd,perm
= [1* x x x —cd.perm
U [mm] = d* x |, [m] x 10 (0.524 x mgg)

with Camber from HIT components deformation in [mm]
u* Camber coefficient — see page 33
I Span of cantilever slab in [m]
MRd Design value of the load bearing capacity in [kNm/m]

Mg perm Bending moment at maximum performance
(quasi-permanent combination) in [kNm/m]

System assumptions

Cantilever length balcony I [m] 1.9
Slab thickness h [em] 18
Concrete cover Chom [mMm] 35

Concrete strength C25/30

Load assumptions

Dead load of balcony slab 8k [kN/m?2] 4.5
Dead load of decking gkel [kN/m2] 1.5
Traffic load on balustrade gkGel [kN/m] 1.5
Traffic load gk [kN/m?2] 4.0
Internal force variables

Bending moment dead load mgk [kNm/m] 13.68
Bending moment live load mqk [kNm/m] 7.22
Shear force dead load vikeg [kN/m] 12.9
Shear force traffic load vive [kN/m] 7.6
Bending moment mgg [kNm/m]  29.3

Shear force VEd  [kN/m] 28.8

32

HALFEN HIT Insulated connection type HIT-HP MV-0604-18-100-35

[kNm/m] 29.8 >293
[kN/m] 64.0 >2838
Quasi-permanent load combination with y, = 0.3

Moment bearing capacity mggq
Shear capacity VRd

Bending moment
Md perm = (8k *+ 8k Bel T 0.3 X i) X I? / 2 + 8k Gel * Ik
=(45+15+03x4.0)x192/2+15x%x1.9
=15.8 kNm/m
i*=0.82 %
read from table for: h =180 and nfg = 6

Camber

- 180mm-35mm = 145 mm

Camber from HIT components deformation
U =0 x I x 10 X Meg perm / (0.524 x mpq)
=0.82x19x10x15.8 /(0.524 x 29.8)
=15.8mm
=1.6cm

o Note:
Observe the deflections limits according to
DIN 1045-1 chapter 11.3.2/
DIN EN 1992-1-1/NA (EC2) — page 26
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Camber ii* HIT-HP MV, HIT-SP MV

HIT-HP MV: Camber values [%] at maximum element load bearing capacity (Mgq)

Number of tension bars ntg per element meter

Slab thickness h [mm]

Concrete cover [mm]

30

160

170

180

190

200

210

220

230

240

250

HIT-SP MV: camber values [%] at maximum element load bearing capacity (Mpq)

Number of tension bars ntg per element meter

35
160

170

180

190

200

210

220

230

240

250

50

180

190

200

210

220

230

240

250

260

270

Slab thickness h [mm]

Concrete cover [mm]

30

160

170

180

190

200

210

220

230

240

250

The camber UG* is given for each slab thickness, for < 8 tension bars per metre and > 8 per metre accordingly.

35
160

170

180

190

200

210

220

230

240

250

50

180

190

200

210

220

230

240

250

260

270

ntg < 8 tension bars per metre at concrete strength

C20/25

0.95
0.90
0.86
0.82
0.79
0.75
0.72
0.70
0.67
0.65
0.63
0.60
0.59
0.57
0.55
0.53
0.52
0.50
0.49
0.48

ntg < 8 tension bars per metre at concrete strength

€20/25

1.04
0.99
0.95
0.90
0.86
0.83
0.79
0.76
0.74
0.71
0.69
0.66
0.64
0.62
0.60
0.58
0.57
0.55
0.54
0.52
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= C25/30

0.99
0.94
0.89
0.85
0.82
0.78
0.75
0.72
0.70
0.67
0.65
0.63
0.61
0.59
0.57
0.56
0.54
0.52
0.51
0.50

2 C25/30

1.11
1.05
1.00
0.96
0.92
0.88
0.84
0.81
0.78
0.75
0.73
0.70
0.68
0.66
0.64
0.62
0.60
0.59
0.57
0.56

ntg > 8 tension bars per metre at concrete strength

C20/25

0.83
0.78
0.74
0.71
0.68
0.65
0.62
0.60
0.58
0.55
0.53
0.52
0.50
0.48
0.47
0.45
0.44
0.43
0.42
0.41

ntg > 8 tension bars per metre at concrete strength

C20/25

0.89
0.84
0.80
0.76
0.73
0.70
0.67
0.65
0.62
0.60
0.58
0.56
0.54
0.52
0.51
0.49
0.48
0.46
0.45
0.44

2 (C25/30

0.94
0.89
0.85
0.81
0.77
0.74
0.71
0.68
0.65
0.63
0.61
0.59
0.57
0.55
0.53
0.52
0.50
0.49
0.47
0.46

2 C25/30

1.05
0.99
0.95
0.90
0.86
0.83
0.79
0.76
0.73
0.71
0.68
0.66
0.64
0.62
0.60
0.58
0.56
0.55
0.53
0.52
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HIT-HP MV-OU/-OD, HIT-SP MV-OU/-OD
e For cantilevered balcony slabs with height offset or wall connections

HIT-HP/SP MV-OD

Introduction HIT-HP MV-OU/-OD, HIT-SP MV-OU/-OD

HIT-HP MV-OD and

HIT-SP MV-OD

Height offset,

balcony lower than main slab

@ Transfer of bending moments and shear forces

Balcony \ i

2175
HIT-HP MV-OD
and HIT-SP MV-OD
Downward wall connection Wall
F =
Balcony \ i J
2175
HIT-HP/SP MV-OU
HIT-HP MV-OU A =
and HIT-SP MV-OU Balcony i T
Height offset, ~—  —————— L
balcony higher than main slab Slab
2175
HIT-HP MV-OU 7 —
and HIT-SP MV-OU Balcony %
Upward wall connection :
Wall
2175
Chapter 2 - Content Page
Load ranges HIT-HP/SP MV -OU/-OD 35
Load bearing capacity values HIT-HP MV -OU/-OD 36
Load bearing capacity values HIT-SP MV -OU/-OD 38
On-site reinforcement - Installation diagram HIT-HP/SP MV -OU/-OD 40
Installation diagram HIT-HP/SP MV -OU/-OD 41
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Product Variations HIT-HP MV-OU/-OD, HIT-SP MV-OU/-OD

The respective load range results from the corresponding combination of TB- and CSB-Box.
The combinations of TB- and CSB-Box illustrated in the following table are possible.

Load range: Possible combinations of TB-Boxes and CSB-Boxes

HP OU/OD
SP OU/OD

Number of tension bars n
Element width B = 25cm u r : 15 TAE

1 2 3
Number of compression 1 L4 L4
shear bearings ncsp 2 X Y ®

Number of tension bars n
Element width B = 50cm u ’ ! 1 A

2 3 4 5 6
2 [ °
Number of compression 3 O O C C ©
shear bearings ncsg 4 x ° °
5 X ° ° °
Element width B = 100cm Number of tension bars ntg
4 5 6 7 8 9 10 M 12
4 ° ° ° ° ° X
5 ° ° ° ° ° ° ° X
. 6 [} o o ° ° ° ° [ [
ks < e e e e e e
8 X X ° ° ° ° ° ° °
9 X x ° ° [ ° o o
10 X ° ° ° ° X X
Information on Material Specifications and Test Certificates can be found at page 10. ® = HP and SP
The load bearing capacity values for the selected elements can be found on pages 36 - 39. O =SP only
For further load capacity values please contact us. — see inside back cover for contact details x = HP only

Basic types - Ordering example

HIT-HP MY, -0705 - 20 - 100, - 35 - OD 175 £S
! Customized designs

! Please contact us for information
Product group - Type ! about the feasibility of custo-

! mizing HALFEN HIT Insulated
Load type ‘ connections for your project.

| .

- b. f

Number of tension bars | zf;tlzz’lcdjet:ﬁ: covertor

‘ .
Number of CSB |

! bx
Element thickness [cm] | fe——

| e
Element width [cm] ‘ Balcony %

| L.
Concrete cover [mm] | bx = Wall thickness

\ see installation diagram Wall
Installation situation | — page 40

|
Wall/Beam thickness bx [mm] [ o Note:

| 175mm < bx < 330mm (HP)
For element slab designonly ~— — - - — - — - — - — — — — — — — — — — — — — — E 175mm < bx < 290mm (SP)
Possible slab thickness h
Concrete cover [mm] 30 35 50
Possible slab thickness h [cm] 16-30 16-30 18-30
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HALEEN HIT INSULATED CONNECTION HIGH PERFORMANCE CiSB

>1 Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m
S
&9
>3 : .
=c
020 g VRd Shear capacity in one direction ;ﬂ gﬂ—‘;
=
00 B=1.00 m HP MV-0404-...-OU  HP MV-0504-...-OU  HP MV-0805-...-OU HP MV-1006-...-OU  HP MV-1210-...-OU
3 c::::i'ty B=0.50m HP MV-0202-...-OU - - HP MV-0503-..-OU  HP MV-0605-...-OU
B=0.25m HP MV-0101-...-OU - - - -
Design values vrq [kN/m] 64.0 64.0 64.0 64.0 80.0 80.0 96.0 96.0 146.3  147.6
R 4 Note: Concrete strength  C20/25 / 2 C25/30
3 i mrd Moment bearing capacity for all element widths
: 34.6 362
4 B=1.00m HP MV-0404-...-OU  HP MV-0504-...-OU  HP MV-0805-...-OU  HP MV-1006-...-OU  HP MV-1210-...-OU
g M°'2:::3f; ring B=050m HP MV-0202-...-0U - - HP MV-0503-..-OU  HP MV-0605-...-OU
gi B=0.25m HP MV-0101-...-OU = — = =
§§ Concrete cover [mm] 30 35 50 Concrete strength: C20/25 / = C25/30
X 160 16.9 17.4 20.0 20.8 29.5 31.2 34.0 38.5 44.9 50.5
5 160 180 17.9 18.4 21.3 22.1 31.5 33.2 36.2 41.0 47.5 53.4
170 18.9 19.4 225 23.3 335 35.2 385 43.4 50.2 56.4
S 170 190 19.9 20.4 23.7 24.5 35.4 37.1 40.7 459 52.8 59.3
§ 180 20.8 21.4 24.9 25.8 37.4 39.1 42.9 48.4 55.5 62.3
! 180 200 21.8 22.4 26.2 27.0 39.4 41.1 45.1 50.8 58.2 65.2
190 22.8 23.3 27.4 28.2 41.3 43.0 47.3 53.3 60.8 68.2
6 190 210 23.8 24.3 286 29.5 43.3 45.0 49.5 55.7 63.5 71.1
Design values 200 24.8 25.3 29.9 30.7 45.3 47.0 51.7 58.2 66.1 74.1
£ mpd [kNm/m] 200 220 25.8 26.3 31.1 31.9 47.3 48.9 54.0 60.7 68.8 77.0
for slab thickness 210 26.7 27.3 323 331 49.2 50.9 56.2 63.1 714 80.0
] 210 230 27.7 28.3 336 34.4 51.2 52.9 58.4 65.6 74.1 82.9
7 220 28.7 29.2 34.8 35.6 53.2 54.8 60.6 68.0 76.8 85.9
220 240 29.7 30.2 36.0 36.8 55.1 56.8 62.8 70.5 79.4 88.9
- 230 30.7 31.2 37.2 38.1 57.1 58.8 65.0 73.0 82.1 91.8
“ 230 250 31.7 322 385 39.3 59.1 60.7 67.2 75.4 84.7 94.8
240 32.6 33.2 39.7 40.5 61.0 62.7 69.5 77.9 87.4 97.7
240 260 336 34.2 40.9 418 63.0 64.7 71.7 80.3 90.0 100.7
8 250 34.6 35.1 42.2 43.0 65.0 66.6 73.9 82.8 92.7 103.6
E 250 270 35.6 36.1 43.4 44.2 66.9 68.6 76.1 85.3 95.4 106.6
§
2 j As  Onssite reinforcement As req on balcony side (- page 40)
9 direct support @6/25cm @6/ 15cm
s -
E As Minimum on-site stirrup reinforcement on main slab side (Stirrups are considered as single lap jointed)
Number of stirrups per metre 5 6 9 11 13
1 0 Cross section Asw [cm?/m] per leg 5.7 6.8 10.2 12.4 14.7
=5 Minimum transverse reinforcement: At least one reinforcement bar @ 12 mm must be placed next to the anchor head on the side nearest to the element edge.
£

® All necessary verifications including concrete shear pressure have already been considered.
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Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B =1.00 / 0.50 / 0.25m >1
Sx
a O
©w O
>3
Load bearing capacity values for HIT-HP MV-OD ==
T
i ob oD 2
AL Shear capacity in one direction
O A a
o 08
55
B=1.00m HP MV-0404-...-OD  HP MV-0504-...-OD  HP MV-0806-...-OD  HP MV-1007-...-OD  HP MV-1210-...-OD 00
-9
c::::i:y B=0.50m HP MV-0202-...-OD - HP MV-0403-...-OD - HP MV-0605-...-OD &
B=0.25m HP MV-0101-...-OD - = - -
Design values vrq [kN/m] 57.6 64.0 45.4 51.8 62.4 71.0 76.2 75.0 62.9 59.0 3
Note: Concrete strength ~ C20/25 / = C25/30 RR
. . . [~y
| mra Moment bearing capacity for all element widths v
: 34.6 36.2
. B=1.00m HP MV-0404-...-OD  HP MV-0504-...-OD  HP MV-0806-...-OD  HP MV-1007-...-OD  HP MV-1210-...-OD 4
Moment bearin
capacity : B=0.50 m HP MV-0202-...-OD - HP MV-0403-...-OD - HP MV-0605-...-OD e
B=0.25m HP MV-0101-...-OD = = - - g?x
Concrete cover [mm] 30 35 50 Concrete strength: C20/25 / 2 C25/30 ;é‘
o
160 16.9 17.4 20.0 20.8 31.4 32.8 35.8 40.3 44.9 50.5 X
160 180 17.9 18.4 21.3 22.1 33.4 34.8 38.0 42.8 47.5 53.4 5
170 18.9 19.4 22,5 23.3 35.4 36.8 40.2 453 50.2 56.4
170 190 19.9 20.4 23.7 24.5 37.3 38.7 42.4 47.7 52.8 59.3 s
180 20.8 21.4 24.9 25.8 39.3 40.7 44.6 50.2 55.5 62.3 g
180 200 21.8 22.4 26.2 27.0 41.3 427 46.8 52.6 58.2 65.2 !
190 22.8 23.3 27.4 28.2 43.2 447 49.0 55.1 60.8 68.2
190 210 23.8 24.3 28.6 29.5 452 46.6 51.2 57.6 63.5 71.1 6
: 200 24.8 25.3 29.9 30.7 47.2 48.6 53.5 60.0 66.1 74.1
Design values
mpd [kNm/m] 200 220 25.8 26.3 31.1 31.9 49.2 50.6 55.7 62.5 68.8 77.0 =
for S'a[b thi]Ck“eSS 210 267 273 323 331 51.1 525 57.9 64.9 714 80.0
mm
210 230 27.7 28.3 336 34.4 53.1 54.5 60.1 67.4 74.1 82.9
220 28.7 29.2 34.8 35.6 55.1 56.5 62.3 69.9 76.8 85.9 7
220 240 29.7 30.2 36.0 36.8 57.0 58.4 64.5 72.3 79.4 88.9
230 30.7 31.2 37.2 38.1 59.0 60.4 66.7 74.8 82.1 91.8 -
230 250 31.7 32.2 385 39.3 61.0 62.4 69.0 77.2 84.7 94.8 “
240 32,6 33.2 39.7 40.5 62.9 64.3 71.2 79.7 87.4 97.7
240 260 336 34.2 40.9 418 64.9 66.3 73.4 82.2 90.0 100.7
250 34.6 35.1 42.2 43.0 66.9 68.3 75.6 84.6 92.7 103.6 8
<
250 270 35.6 36.1 43.4 44.2 68.8 70.2 77.8 87.1 95.4 106.6 =
o
o . £
I As  Onssite reinforcement As req on balcony side (- page 40)
Edge frame direct support @6/25cm @6/ 15cm 9
-
— s
As  Minimum on-site stirrup reinforcement on main slab side (Stirrups are considered as single lap jointed) =
wv
Number of stirrups per metre 5 6 9 11 13
Cross section Asw [cm?/m] per leg 5.7 6.8 10.2 12.4 14.7 1 0
Minimum transverse reinforcement: At least one reinforcement bar @12 mm must be placed next to the anchor head on the side nearest to the element edge. =5
£E
88
£

@ All necessary verifications including concrete shear pressure have already been considered.
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>1 Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B=1.00 / 0.50 / 0.25m
Sx
a O
49
>3
5% Load bearing capacity values for HIT-SP MV-OU
=c
P i L .
i VRd Shear capacity in one direction ou ou
aa =y
33 B=1.00m SP MV-0404-...-OU  SP MV-0504-...-OU  SP MV-0705-..-OU  SP MV-0907-...-OU  SP MV-1209-...-OU
& c:;:cairty B=050m SP MV-0202-...-OU - - - -
B=025m SP MV-0101-...-OU - - - -
Design values Vrd [kN/m] 61.4 64.0 62.0 64.0 74.3 80.0 109.3  112.0 120.9  120.7

R R | Note: Concrete strength ~ C20/25 / 2 C25/30
= i mrd Moment bearing capacity for all element widths o
4 B=1.00m SP MV-0404-...-OU  SP MV-0504-...-OU  SP MV-0705-...-OU  SP MV-0907-...-OU  SP MV-1209-...-OU
9 Moment bearing B=0.50m SP MV-0202-...-OU - - - -
& g capacity
25 B=0.25m SP MV-0101-...-OU - = - -
§§ Concrete cover [mm] 30 35 50 Concrete strength: C20/25 / = C25/30
X 160 16.9 17.4 20.0 20.8 27.1 28.4 33.1 37.3 43.7 493
5 160 180 17.9 18.4 21.3 22.1 28.8 30.1 35.1 39.5 46.4 52.2
170 18.9 19.4 22,5 23.3 30.5 31.8 37.1 417 49.0 55.2
S 170 190 19.9 20.4 23.7 24.5 32.3 33.6 39.1 43.9 51.7 58.1
§ 180 20.8 21.4 24.9 25.8 34.0 35.3 41.1 46.1 54.4 61.1
! 180 200 218 22.4 26.2 27.0 35.7 37.0 43.1 48.3 57.0 64.0
190 22.8 23.3 27.4 28.2 37.4 38.7 45.1 50.6 59.7 67.0
6 190 210 23.8 24.3 28.6 29.5 39.1 40.4 47.1 52.8 62.3 69.9
Design values 200 24.8 25.3 29.9 30.7 40.9 42.2 49.0 55.0 65.0 72.9
= mgg [kNm/m] 200 220 25.8 26.3 31.1 31.9 42.6 43.9 51.0 57.2 67.6 75.8
for slab thickness 210 26.7 27.3 323 331 44.3 456 53.0 59.4 70.3 78.8
] 210 230 27.7 28.3 336 34.4 46.0 47.3 55.0 61.6 72.9 81.7
7 220 28.7 29.2 34.8 35.6 47.8 49.0 57.0 63.8 75.6 84.7
220 240 29.7 30.2 36.0 36.8 49.5 50.8 59.0 66.1 78.3 87.6
- 230 30.7 31.2 37.2 38.1 51.2 52.5 61.0 68.3 80.9 90.6
“ 230 250 31.7 32.2 385 39.3 52.9 54.2 63.0 70.5 83.6 93.5
240 32.6 33.2 39.7 40.5 54.6 55.9 65.0 72.7 86.2 96.5
240 260 336 34.2 40.9 41.8 56.4 57.7 67.0 74.9 88.9 99.4
8 250 34.6 35.1 42.2 43.0 58.1 59.4 69.0 77.1 91.5 102.4
E 250 270 35.6 36.1 43.4 44.2 59.8 61.1 71.0 79.3 94.2 105.4
§
& j As Onssite reinforcement As req on balcony side (— page 40)
9 direct support @6/25cm @6/20cm
g -
E As  Minimum on-site stirrup reinforcement on main slab side (Stirrups are considered as single lap jointed)
Number of stirrups per metre 5 6 8 10 13
1 0 Cross section Asw [cm?/m] per leg 5.7 6.8 9.0 11.3 14.7
=5 Minimum transverse reinforcement: At least one reinforcement bar @ 12 mm must be placed next to the anchor head on the side nearest to the element edge.
£

® All necessary verifications including concrete shear pressure have already been considered.
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Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Element Widths B=1.00 / 0.50 / 0.25m

Load bearing capacity values for HIT-SP MV-OD

. oD oD
| VRd Shear capacity in one direction

LN VA

B=1.00 m SP MV-0404-...-OD  SP MV-0504-...-OD  SP MV-0705-...-OD  SP MV-0907-...-OD  SP MV-1209-...-OD
Shear _
capacity B=0.50 m SP MV-0202-...-OD - - = —
B=0.25m SP MV-0101-...-OD - - = —
Design values vrq [kN/m] 47.9 53.8 36.0 41.6 35.7 42.4 71.0 69.4 44.7 39.8

Note: Concrete strength  C20/25 / 2 C25/30

. mrd Moment bearing capacity for all element widths

34.6 36.2
B=1.00m SP MV-0404-...-OD  SP MV-0504-...-OD  SP MV-0705-...-OD  SP MV-0907-....OD  SP MV-1209-...-OD
Moment bearing
capacity B=0.50 m SP MV-0202-...-OD = = = =
B=0.25m SP MV-0101-...-OD = - - -
Concrete cover [nm] 30 35 50 Concrete strength: C20/25 / = C25/30

160 16.9 17.4 20.0 20.8 27.1 28.4 33.1 37.3 43.7 493

160 180 17.9 18.4 21.3 22.1 28.8 30.1 35.1 395 46.4 52.2

170 18.9 19.4 22,5 233 30.5 31.8 37.1 417 49.0 55.2

170 190 19.9 20.4 23.7 24.5 323 33.6 39.1 43.9 51.7 58.1

180 20.8 21.4 24.9 25.8 34.0 35.3 41.1 46.1 54.4 61.1

180 200 21.8 22.4 26.2 27.0 357 37.0 43.1 483 57.0 64.0

190 22.8 233 27.4 28.2 37.4 38.7 45.1 50.6 59.7 67.0

190 210 23.8 243 286 29.5 39.1 40.4 47.1 52.8 62.3 69.9

Design values 200 24.8 25.3 29.9 30.7 40.9 422 49.0 55.0 65.0 72.9
mRg [kNm/m] 200 220 25.8 26.3 31.1 31.9 42.6 43.9 51.0 57.2 67.6 75.8
for slab thickness 210 26.7 273 323 33.1 443 456 53.0 59.4 70.3 78.8
il 210 230 27.7 28.3 336 34.4 46.0 473 55.0 61.6 72.9 81.7

220 28.7 29.2 34.8 35.6 47.8 49.0 57.0 63.8 75.6 84.7

220 240 29.7 30.2 36.0 36.8 495 50.8 59.0 66.1 78.3 87.6

230 30.7 31.2 37.2 38.1 51.2 52.5 61.0 68.3 80.9 90.6

230 250 31.7 322 385 393 52.9 54.2 63.0 70.5 83.6 935

240 326 33.2 39.7 40.5 54.6 55.9 65.0 72.7 86.2 96.5

240 260 336 34.2 40.9 41.8 56.4 57.7 67.0 74.9 88.9 99.4
250 346 35.1 422 43.0 58.1 59.4 69.0 77.1 91.5 102.4
250 270 356 36.1 43.4 442 59.8 61.1 71.0 79.3 94.2 105.4

U

As Onssite reinforcement As req on balcony side (— page 40)

direct support ©6/25cm ©6/20cm

As  Minimum on-site stirrup reinforcement on main slab side (Stirrups are considered as single lap jointed)

Number of stirrups per metre 5 6 8 10 13
Cross section Asw [cm?/m] per leg 5.7 6.8 9.0 11.3 14.7

Minimum transverse reinforcement: At least one reinforcement bar @ 12 mm must be placed next to the anchor head on the side nearest to the element edge.

@ All necessary verifications including concrete shear pressure have already been considered.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB
On-Site Connecting Reinforcement / Installation Diagram HIT-HP MV-OU/-OD, HIT-SP MV-OU/-OD

Installation diagram - On-site connecting reinforcement

HIT-HP/-SP MV-OU

Ons-site reinforcement HIT-...-OU (detail view)
Application: upward height offset

bx = beam thickness | bx O}
@ @ i - y
® ¥
—————— ®
Balcony ®— o @ ®_| ®
. 3
100mm| ® S .® ¥ ®
Main slab = - .
1 f
le o . ®

HIT-HP/-SP MV-OU

Application: upward wall connection

bx = beam thickness | bx |
O] @ @
7= ® ; — ;
Balcony @m - &
- L ® @— @
| 100mm| [€) Lo
Main slab ogd
No construction joints permissable in this area:

On balcony side — vertical

On wall/slab side — vertical and horizontal
Structural design of on-site reinforcement HIT-HP/-SP MV-OU/-OD

HIT-HP/-SP MV-OD

Application: downward height offset ® Upper connecting reinforcement made of bar steel or mesh, for reinforcement
- on the balcony side see also page 26.
bx = beam thickness bx
@ Horizontal transverse tensile reinforcement Asy min. 2 @ 8, parallel to the joint.
v v @ Vertical tensile splitting reinforcement As,v min. @ 6 / 25, see also — pages 36-39.
@ ® Main slab @ Stirrups at slab edge as end anchorage for the transverse tensile reinforcement ®.
> @ ® Transverse reinforcement, min. @ 12, adjacent to the anchor bolts.
® Required minimum reinforcement for transmitting the loads from the HIT unit,
® — see pages 36-39.

Q

® Required minimum reinforcement as loop or mesh reinforcement
‘ 100 mm| with statically required edge enclosure for transmitting the loads from the
HIT unit — see also pages 36-39.

Further reinforcement required due to additional load factors (e.g. beam shear

HIT-HP/-SP MV-OD reinforcement or bending reinforcement) must be verified by the structural engineer!
Application: downward wall connection

bx = beam thickness
To be designed by the planner:
10) ® Main slab @
,,,,,, Connecting reinforcement made of steel-bar or mesh.
Balcony @— ® Diagonal structural reinforcement.
\% ) ® Upper leg of shear bar as loop or mesh reinforcement with
100mm, > bx statically required edge enclosure on main slab side (OU).
| | | |
I | I I

No construction joints permissable in this area:
On balcony side — vertical

On wall/slab side ~ vertical and horizontal o Design as frame corner! bx = HIT-Element height
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Installation Diagram HIT-HP MV-OU/-OD, HIT-SP MV-OU/-OD

Installation diagram

Stirrup reinforcement
(— pages 36-39)

a1

Main slab

2012

Main slab

Balcony

Main slab

Balcony jr

“Main slab

= =

© 2014 HALFEN - HIT 14-E - www.halfen.com

Installation of on-site reinforcement
See details on page 40.

Ensure that the formwork
is at the correct height!

The ons-site reinforcement
must be placed as specified
by the structural engineer.

F1 Installation of HIT unit from above
Check that the red arrows on the
HIT unit and the CSB are pointing

towards the balcony.

Ensure that the anchor bolts are
placed behind the vertical structur-
al reinforcement (e.g. stirrup).
Minimum concrete cover of the
anchor bolts has to be 20mm.

El Fixing of HIT tension bars to on-
site reinforcement using tying wire
The transverse reinforcement
(— see also pages 36-39):
min. @ 12 mm, must to be placed
directly under the anchor bolts.

1 Pouring the concrete
Consider the permissibility
of construction joints
— see figures on page 40.

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

3 Freshly concreted balcony slab
on supporting structure

o For element slab design please
consider the notes on page 23.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Introduction HIT-HP ZV, HIT-SP zV

HIT-HP 2V, HIT-SP ZV:
e For simply supported balcony slabs on columns

e Transfer

HIT-HP ZV - High Performance (insulation thickness 80 mm) with CSB
HIT-SP ZV - Superior Performance (insulation thickness 120 mm) with CSB

Illustration: HIT-HP ZV, design with straight shear bars, available in 8, ¢ 10, ¢ 12

e For unrestrained connection of balcony slabs, e.g. loggias

HIT-HP ZV - High Performance (insulation thickness 80 mm) without CSB
HIT-SP ZV - Superior Performance (insulation thickness 120 mm) without CSB

of shear forces only

HIT-HP ZV, HIT-SP ZV with CSB

o N

Balcony % :i Main slab
9 r
Balcony !% T Main slab

Available element widths
B=1.00m/0.50m/0.25m

Application example HIT-HP ZV /HIT-SP ZV

7 Z, Z Z, Z,

(99 AR
XX

20X

HIT-HP ZV  HIT-HP zV X
HIT-SP Zzv  HIT-SP zV
short element

Balcony

1

Simply supported balcony on columns

HIT-HP ZV, HIT-SP ZV without CSB

= (A=)
-y Balcony Main slab
‘L
Balcony Main slab
Illustration: HIT-HP ZV without CSB, design with straight shear bars, available in 8, 10, 12
I 7
Available element widths
B=1.00m /0.50m/ 0.25m
Chapter 3 - Content Page
Product variations / Load range HIT-HP ZV, HIT-SP ZV 43
Load bearing capacity values HIT-HP ZV 44
Load bearing capacity values HIT-SP 2V 46
Product description HIT-HP ZV, HIT-SP ZV 48
Application examples and joint spacings HIT-HP ZV, HIT-SP ZV 49
Connecting on-site reinforcement / Installation diagram HIT-HP zV, HIT-SP ZV 51
Installation diagram HIT-HP ZV, HIT-SP ZV 52

42
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISTB

Product Variations HIT-HP ZV, HIT-SP ZV

Load bearing capacity values HIT-HP 2V, HIT-SP ZV

Following combinations of SB (Shear Bars) and CSB (Compression Shear Bearings) are possible:

Possible combinations of structural elements

HP OU/OD
SP OU/OD

Element width B = 25cm

Number of shear bars nsg

2
Element width B = 50cm

2

3
Number of shear bars nsg 4

4
Element width B = 100cm

4

6
Number of shear bars nsg .

8

8
°

98
°

28
°

Information on Material Specifications and Test Certificates can be found at page 10.

Shear bars - standard design

Shear bars ® 6 mm with bent bars;
type shown: HIT-SP ZV-0404-...-06

Basic types - ordering example

Diameter shear bars [mm]

210
°

Diameter shear bars [mm]

210
°

Diameter shear bars [mm]

2 10
°
°

212

e o o o _.

e o o o _.

® = HP and SP

No. of compression shear bearings
Ncsg

1/0
(with CSB/without CSB)

No. of compression shear bearings
ncss

2/0
(with CSB/without CSB)

3/0 (with CSB/without CSB)

No. of compression shear bearings
Ncss

4/0
(with CSB/without CSB)

6/0 (with CSB/without CSB)

O=SPonly x=HPonly

Shear bars 8 8mm, 10 mm and 12 mm with straight bars;
type shown: HIT-SP ZV-0404-...-08

HIT-HP 2ZV -08 04 - 18 - 100 - 30 - 08,

Customized designs

Type (HP/SP

ype (HP/SP) For information about the

Load type feasibility of your custom
designed HALFEN HIT Insulated

No. of shear bars connection please contact us.
For contact information:

No. of comp. shear bearings CSB - see inside back cover

Element height [cm]

Element width [cm]

Lower concrete cover [mm]

Shear bars diameter [mm]

Possible slab thickness h

Concrete cover [mm] bottom: 30 top: 2 30

Diameter of shear bars [mm] 06 08 10 12

Possible slab thickness h [cm] 16-30 16-30 17-30 18-30

© 2014 HALFEN - HIT 14-E - www.halfen.com
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE Cis/B
Load Bearing Capacity Values According to DIN EN 1992-1-1 (EC2) - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values HIT-HP ZV with CSB Bar diameter 6 mm and 8 mm

vrd Shear capacity in one direction

Note: Concrete strength C20/25 / =2 C25/30

131.67 157.50

B=1.00m ZV 0404-...-06 ZV 0604-...-06 ZV 0804-...-06 ZV 0404-...-08 ZV 0604-...-08 ZV 0804-...-08

Shear
capacity B=0.50m 2V 0202-.-06 ZV 0302-...-06 ZV 0402-...-06 ZV 0202-...-08 ZV 0302-...-08 ZV 0402-...-08
S B 005m 2 0101-..06 - ZV 0201-...-06 ZV 0101-...-08 - ZV 0201-...-08
e Tt 30 Concrete strength: C20/25 / = C25/30
160 58.04 5804 8555 8555 111.80 112.04 9858 9875 131.67 142.98 131.67 157.50
170 58.04 5804 8555 8555 111.80 112.04 9858 9875 14178 142.98 14942 170.43
180 58.04 5804 8555 8555 111.80 112.04 9858 9875 14178 142.98 161.47 170.43
Design values 190 5804 5804 8555 8555 111.80 112.04 9858 9875 14178 142.98 17043 170.43
VRd [kN/m] 200 5932 5932 8769 87.69 11519 11519 103.07 103.07 149.95 150.52 184.13 187.63
for slab thickness*  5qg 59.32 5932 8769 87.69 11519 11519 103.07 103.07 149.95 150.52 187.63 187.63
[mm] 220 6047 6047  89.85 89.85 11866 118.66 103.07 103.07 149.95 15052 187.63 187.63
230 6047 6047 8985 89.85 11866 118.66 103.07 103.07 149.95 15052 187.63 187.63
240 6047 6047  89.85 89.85 11866 118.66 10592 10592 15620 15620 204.31 204.67
250 6047 6047  89.85 89.85 11866 118.66 10592 10592 15620 15620 204.31 204.67

* For information about the design values Vrq when applying increased slab thickness please contact us. For contact information — see inside back cover

U

As  Onssite reinforcement As req (— page 51)

Balcony @6 /25cm
direct support @6 /20cm @6 /25cm
indirect support 0.31cm?/m + Veq / fyg = @6 /20cm 0.46cm2/m + Veq / fyg = @6 /20cm

Main slab

Load bearing capacity values HIT-HP ZV with CSB Bar diameter 210 mm and 212 mm

Shear B=100m  2V0404-.10 2V 0604-.-10 2V 0804-.-10  ZVO0604-.-12  ZV0804-.-12  ZV 0806-.-12
SCUl | B=050m  ZV0202-.-10 2V 0302-.-10 2V 0402-.-10 2V 0302-.-12 2V 0402-.-12  ZV 0403-..-12
P80 B-02sm  2v 010110 = 2V 0201-...-10 = = =
e Tmorate 30 Concrete strength: C20/25 / 2 C25/30
170 14690 14715 14942 17167 14942 17167 - - - - - -

180 14690 14715 16147 18583 16147 18583 16147 18583 16147 18583 17416 215.34

190 714690 14715 172.80 18873 172.80 20000 172.80 20000 172.80 20000 192.18 230.58

Design values 200 15557 15626 18473 208.88 18413 21417 18473 21417 18413 21417 209.74 24475
o RaDN/M] 210 15557 15626 19547 20888 19547 20833 19547 22833 19547 22833 22747 25892
[mm] 220 15557 15626 20680 208.88 20680 24250 20680 24250 20680 24250 22674 273.08

230 15557 15626 208.88 208.88 21813 25667 21813 25667 21813 256.67 242.87 28725

240 15557 15626 208.88 208.88 22947 25747 22947 270.83 22947 27083 25877 301.42

250 16235 16235 231.83 23183 240.80 28500 240.80 272.62 240.80 28500 272.80 31558

* For information about the design values Vrq when applying increased slab thickness please contact us.

As  On-site reinforcement As req (= page 51)

Balcony @6 /25cm
direct support @6 /20cm @6 /25cm
indirect support 0.55cm2/m + Veq / fyd = @6 / 20cm 0.72cm2/m + Veq / fyd 2 @6 / 20cm

Main slab

All required verifications for load in the insulation including verifying the concrete compression strut have already been
considered. Connecting elements must be verified by the planner.
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN EN 1992-1-1 (EC2) - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values HIT-HP ZV without CSB

I~ Note: Concrete strength ~ C20/25 / 2 C25/30
§ vrd Shear capacity in one direction —T
v 74.80 93.50
Shear B=1.00 m ZV 0400-...-06 ZV 0600-...-06 ZV 0800-...-06 ZV 0400-...-08 2V 0600-...-08
capacity B=0.50 m ZV 0200-...-06 ZV 0300-...-06 ZV 0400-...-06 ZV 0200-...-08 ZV 0300-...-08
HIT-HP zV
B=0.25m ZV 0100-...-06 - ZV 0200-...-06 ZV 0100-...-08 -
Lower concrete
cover [mm] 30
160 31.61 31.61 47.41 47.41 63.22 63.22 53.22 53.22 74.80 79.83
170 31.61 31.61 47.41 47.41 63.22 63.22 53.22 53.22 79.83 79.83
180 31.61 31.61 47.41 47.41 63.22 63.22 53.22 53.22 79.83 79.83
Design values 190 31.61 31.61 47.41 47.41 63.22 63.22 53.22 53.22 79.83 79.83
VRd [kN/m] 200 34.77 34.77 52.16 52.16 69.54 69.54 61.81 61.81 92.72 92.72
for S'a? thiC]k”ess* 210 3477 3477 52716 5216 6954 6954 6187 61.81 9272 9272
mm
220 40.28 40.28 60.42 60.42 80.56 80.56 61.81 61.81 92.72 92.72
230 40.28  40.28 60.42 60.42 80.56  80.56 61.81 61.81 92.72  92.72
240 40.28 40.28 60.42 60.42 80.56 80.56 71.61 71.61 107.41  107.41
250 40.28 40.28 60.42 60.42 80.56 80.56 71.61 71.61 107.417  107.41
* For information about the design values Vrg4 when applying increased slab thickness please contact us. For contact information — see inside back cover
I As On-site reinforcement Ag req (— page 51)
Balcony @6 /25cm
direct support @6 /20cm @6 /25cm
Main slab
indirect support Ved / fyd = @6 /20cm Ved / fyd = @6 /20cm

Load bearing capacity values HIT-HP ZV without CSB

Shear B=1.00 m
capacity B=0.50 m
HIT-HP zV B=025m
Lower concrete
cover [mm] 30
170
180
190
Design values 200
for \;Eb[rl:\ilc/glss* 210
[mm] 220
230
240
250

* For information about the design values Vrq when applying increased slab thickness please contact us.

U

Balcony

direct support
Main slab
indirect support

All required verifications for load in the insulation including verifying the concrete compression strut have already been
considered. Connecting elements must be verified by the planner.

ZV 0400-...-10

ZV 0200-...-10

ZV 0100-...-10
83.15 83.15
83.15 83.15
83.15 83.15
96.58 96.58
96.58 96.58
96.58 96.58
96.58 96.58
96.58 96.58
111.89 111.89
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Ved / fyd

ZV 0600-...-10
ZV 0300-...-10
86.13  107.67
97.47 121.83
108.80 124.73
720.13  144.88
131.47 144.88
142.80 144.88
144.88 144.88
144.88  144.88
167.83  167.83

@6 /20cm

2 6 /20cm

On-site reinforcement Ag req on balcony side (= page 51)

ZV 0800-...-10 ZV 0400-...-12 ZV 0600-...-12

ZV 0400-...-10 ZV 0200-...-12 ZV 0300-...-12

ZV 0200-...-10 =
86.13  107.67 - - - -
97.47  121.83 97.47 119.74 97.47  121.83
108.80 136.00 708.80 119.74 108.80 136.00
120.13 150.17 119.74 119.74  120.13 150.17
131.47 16433  119.74 119.74 131.47 164.33
142.80 17850 139.08 139.08 142.80 178.50
154.13 192.67 139.08 139.08 154.13 192.67
165.47 193.17  139.08 139.08 165.47 206.83
176.80 221.00 17139.08 139.08 176.80 208.62

@6 /25cm
@ 6 /25cm
Ved /fyd 2 @6 /20cm

Bar diameter 6 mm and 8 mm

Bar diameter 210 mm and 12 mm

Concrete strength: C20/25 / 2 C25/30

Concrete strength: C20/25 / 2 C25/30

ZV 0800-...-08
ZV 0400-...-08
ZV 0200-...-08

74.80

86.13

97.47

106.43
120.13
123.63
123.63
123.63
143.22
143.22

93.50
106.43
106.43
106.43
123.63
123.63
123.63
123.63
143.22
143.22

ZV 0800-...-12
ZV 0400-...-12

97.47

108.80
120.13
131.47
142.80
154.13
165.47
176.80

121.83
136.00
150.17
164.33
178.50
192.67
206.83
221.00
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE CISIB
Load Bearing Capacity Values According to DIN EN 1992-1-1 (EC2) - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values HIT-SP ZV with CSB Bar diameter 6 mm and 8 mm

= Note: Concrete strength C20/25 / 2 C25/30
\‘ vrd Shear capacity in one direction
AV 125.73 146.86

Shear B=1.00m 2V 0404-..-06 ZV 0604-...-06 ZV 0804-...-06 ZV 0404-...-08 2V 0604-...-08 ZV 0804-...-08
capacity B=0.50m 2V 0202-.-06 ZV 0302-...-06 ZV 0402-...-06 ZV 0202-...-08 ZV 0302-...-08 ZV 0402-...-08
SRS B 005m Zv 0101-..-06 - ZV 0201-...-06 ZV 0101-...-08 - ZV 0201-...-08
e Tt 30 Concrete strength: C20/25 / = C25/30
160 4717 4720 6916 69.43  90.07 9076 7887 79.41 113.01 11463 12573 146.86
170 4717 4720  69.16 69.43  90.07 90.76 7887 7941 113.01 11463 141.24 146.86
180 4717 4720 6916 69.43  90.07 90.76  78.87 7941 113.01 114.63 143.63 146.86
Design values 190 4717 4720 6916 69.43  90.07 9076 7887 7941 113.01 114.63 143.63 146.86
VRd [kN/m] 200 49.80 49.80 7335 7352 9593 9643 8601 8635 12458 12576 160.19 162.66
for slab thickness* 549 49.80 49.80  73.35 7352 9593 9643 8601 8635 12458 12576 160.19 162.66
[mm] 220 5261 5261 7797 7797 10247 10271 8601 8635 12458 12576 160.19 162.66
230 5261 5261 7797 7797 10247 10271 8601 8635 12458 12576 160.19 162.66
240 5261 5261 7797 77.97 10247 10271 9167 9179 13398 13470 174.07 175.61
250 5261 5261 7797 7797 10247 10271 9167 9179 13398 13470 174.07 175.61

* For information about the design values Vrq when applying increased slab thickness please contact us. For contact information — see inside back cover

U

As  Onssite reinforcement As req (= page 51)

Balcony @6 /25¢cm
direct support @6 /20cm @6 /25cm
indirect support 0.33cm2/m + Vg4 / fyg 2 @6 /20cm 0.49cm2?/m + Vg4 / fyg 2 @6 /20cm

Main slab

Load bearing capacity values HIT-SP ZV with CSB Bar diameter 10 mm and 212 mm

Shear B=1.00m 2V 0404-...-10 2V 0604-...-10 2V 0804-...-10 2V 0604-...-12 ZV 0804-...-12 ZV 0806-...-12
capacity B=050m 2V 0202-...-10 ZV 0302-...-10 ZV 0402-...-10 ZV 0302-...-12 2V 0402-...-12 ZV 0403-...-12
HIESEaV B=025m 2V 0101-...10 = 2V 0201-...-10 = = =
e Pmoret® 30 Concrete strength: C20/25 / = C25/30
170 117.03 118.82 141.24 166.44 141.24 171.67 = = = = = =
180 117.03 118.82 15581 166.44 15581 18583 15581 18583 15581 185.83 167.30 207.79
190 117.03 118.82 162.64 166.44 169.45 200.00 169.45 200.00 169.45 200.00 183.77 227.89
Design values 200 129.20 13051 17658 18657 17658 21417 18216 21152 18216 21417 199.63 246.17
for‘;ﬁib[mémssﬁ 210 129.20 13051 18296 18657 190.17 22833 193.93 21152 193.93 22549 214.85 260.33
[mm] 220 129.20 13051 182.96 18657 203.24 230.30 203.24 24250 203.24 24250 217.22 269.70
230 129.20 13051 182.96 18657 21577 23030 21577 243.61 21577 256.67 232.07 287.85
240 129.20 13051 182.96 18657 227.77 23030 22777 243.61 227.77 270.83 246.56 302.83
250 139.17 139.92 200.05 202.59 23622 25717 23925 243.61 239.25 27863 260.70 317.00

* For information about the design values Vrq when applying increased slab thickness please contact us. For contact information — see inside back cover

As  Onssite reinforcement Ag req (— page 51)

Balcony @6 /25cm
direct support @6 /20cm @6 /25cm
indirect support 0.61cm?/m + Veq / fyg = @6 /20cm 0.83cm2/m + Veq / fyg = @6 /20cm

Main slab

All required verifications for load in the insulation including verifying the concrete compression strut have already been
considered. Connecting elements must be verified by the planner.

46 © 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE

CSIB

Load Bearing Capacity Values According to DIN EN 1992-1-1 (EC2) - Element Widths B =1.00 / 0.50 / 0.25m

Load bearing capacity values HIT-SP ZV without CSB

Shear B=1.00m
capacity B=0.50m
HIT-SP zvV
> B=0.25m
Lower concrete
cover [mm] 30
160
170
180
Design values 190
VRd [kN/m] 200
for slab thickness* 210
[mm]
220
230
240
250

vrd Shear capacity in one direction
/

2V 0400-...-06
2V 0200-...-06
2V 0100-...-06

2606 26.06

2606  26.06

2606  26.06

2606 26.06

2993 29.93

29.93  29.93

3477 3477

3477 3477

3477 3477

3477 3477

ZV 0600-...-06

ZV 0300-...-06
39.09 39.09
39.09 39.09
39.09 39.09
39.09 39.09
44.90 44.90
44.90 44.90
52.16 52.16
52.16 52.16
52.16 52.16
52.16 52.16

Bar diameter 6 mm and 8 mm

Note: Concrete strength

ZV 0800-...-06

ZV 0400-...-06

ZV 0200-...-06
52.12 52.12
52.12 52.12
52.12 52.12
52.12 52.12
59.87 59.87
59.87 59.87
69.54 69.54
69.54 69.54
69.54 69.54
69.54 69.54

2V 0400-...-08
2V 0200-...-08
ZV 0100-...-08

43.71  43.71

43.71  43.71

43.71  43.71

43.71  43.71

53.22  53.22

5322  53.22

5322 5322

5322  53.22

61.87  61.81

61.87  61.81

€20/25 / = C25/30
T

74.80 87.42

ZV 0600-...-08
ZV 0300-...-08

Concrete strength: C20/25 / 2 C25/30

65.56
65.56
65.56
65.56
79.83
79.83
79.83
79.83
92.72
92.72

65.56
65.56
65.56
65.56
79.83
79.83
79.83
79.83
92.72
92.72

ZV 0800-...-08
ZV 0400-...-08
ZV 0200-...-08

74.80
86.13
87.42
87.42
106.43
106.43
106.43
106.43
123.63
123.63

* For information about the design values Vrgq when applying increased slab thickness please contact us. For contact information — see inside back cover

U

Balcony

direct support
Main slab
indirect support

Load bearing capacity values HIT-SP ZV without CSB

Shear B=1.00 m
capacity B=0.50 m
HIT-SP ZV B=025m
Lower concrete 30
cover [mm]
170
180
190
Design values 200
for :Eb[;:\ilc/l:':]ess* 210
[mm] 220
230
240
250

ZV 0400-...-10

ZV 0200-...-10

ZV 0100-...-10
68.30 68.30
68.30 68.30
68.30 68.30
83.15 83.15
83.15 83.15
83.15 83.15
83.15 83.15
83.15 83.15
96.58 96.58

As  Onssite reinforcement As req (— page 51)

@6 /20cm

ZV 0600-...-10
ZV 0300-...-10
86.13  102.44
97.47  102.44
102.44  102.44
120.13  124.73
124.73  124.73
124.73  124.73
124.73 12473
124.73  124.73
144.88 144.88

@6 /25cm

Ved / fyd

ZV 0800-...-10

ZV 0400-...-10

ZV 0200-...-10
86.13  107.67
97.47 121.83
708.80  136.00
120.13  150.17
131.47 164.33
142.80 166.30
154.13  166.30
165.47 166.30
176.80 193.17

2 @6 /20cm

Bar diameter 10 mm and 12 mm

ZV 0400-...-12
ZV 0200-...-12

97.47
98.35
98.35
98.35
119.74
119.74
119.74
119.74

98.35
98.35
98.35
98.35
119.74
119.74
119.74
119.74

@6 /25cm

ZV 0600-...-12
ZV 0300-...-12

Concrete strength: C20/25 / 2 C25/30

97.47
108.80
120.13
131.47
142.80
154.13
165.47
176.80

121.83
136.00
147.52
147.52
178.50
179.61
179.61
179.61

87.42
87.42
87.42
87.42
106.43
106.43
106.43
106.43
123.63
123.63

ZV 0800-...-12
ZV 0400-...-12

97.47

108.80
120.13
131.47
142.80
154.13
165.47
176.80

* For information about the design values Vrq when applying increased slab thickness please contact us. For contact information — see inside back cover

U

Balcony

direct support
Main slab
indirect support

All required verifications for load in the insulation including verifying the concrete compression strut have already been
considered. Connecting elements must be verified by the planner.
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@6 /20cm

As  Onssite reinforcement A req on balcony side (- page 51)

@6 /25cm

Ved / fyd

2 @6 /20cm

@6 /25cm

121.83
136.00
150.17
164.33
178.50
192.67
206.83
221.00
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Product Description HIT-HP ZV, HIT-SP ZV

Cross-sections (design examples)

HIT-HP ZV — High Performance with CSB

bent shear bars, @ 6 mm

o

o

m

VI

=

\

o

O

=

400 | 80 | 210

hd hd
690
%6

gtet—
Vi Al
<
vi i
8 gt —
400 l 120 l 210
hd b
730
%6

HIT-HP ZV — High Performance without CSB
for unrestrained simply supported connections, e.g. loggias

bent shear bars, @ 6 mm

—e
—°
vi
=
vi
o
o
< 4 —e
400 | 80| 210
T T

690

26
HIT-SP ZV — Superior Performance without CSB

—e
g —40
m
vi
=
vi
u ®
o
N —e
400 | 120 | 210
* ¢
730
26

Dimensions in [mm]

@ Shear bars

@© Compression shear bearings (CSB)
® Tension bar box

@ Compression shear bearings box

48

straight shear bars @ 8, @ 10, @ 12mm
(also available as a non-standard @ 6 version)

8
m % ——
vi A
=
vi
* 11 @
o
S G
~ |
6 o)
& 525/650/785 | 80 | 525/650/785
5 +—
e 1130 / 1380 / 1650
98 /210 / 912
o
vi N
=
vi
;% 04.7:1‘ ‘ @
X ™ [
Py
R
N 525,650 /785 | 120 | 525/650/ 785
Py * *
e 1170 / 1420 / 1690

28 / 910 / 12

straight shear bars @ 8, @ 10, @ 12mm
(also available as a non-standard @ 6 version)

i @

525 / 650 / 785 l 80 l 525 / 650 / 785
*+ *

=30
s
I

160*/170*/180* < h < 300
°
30

1130 / 1380 / 1650

28/ 910/ 912

525 / 650 / 785 l 120 l 525 / 650 / 785
T T

[}

o

a8 4— ®
vi A

<

vi

x i @
o o —— ——

S 5} [

*x

~

*

o

~

-

o~

*

o

O

-

1170 / 1420 / 1690
28 / 910 / 12

*smallest possible element thickness,
depends on the diameter of the shear bar:
@ 6 from 160mm
@ 8 from 160mm
@ 10 from 170mm
@ 12 from 180mm
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Application Examples / Joint Spacings HIT-HP ZV and HIT-SP zV

Application examples in the cross-section of a wall

Installation diagram: Masonry cladded with ETICS (external thermal

insulation composite system)

Balcony

Installation diagram: Single-leaf masonry with balcony at main slab level

Balcony

Installation diagram: Stair landing in an entrance area

Stair landing

Installation diagram: Double-leaf masonry with balcony at main slab level

Balcony

Application examples / Top view of joint spacings for HIT-HP ZV and HIT-SP ZV elements

Application 1: Expansion joint location for
straight balcony connection

Application 2: Expansion joint location for
cantilevered corner balconies

/7 H
-| Expansion joint
/ /B .
[
/A =
7 /8 Al
/ /B 2
W VWYY /B £ E
/ HIT-HP 2V with CSB B s |8
HIT-SP 2V with CSB o B © @
Expansion joint /B vi
/ / / / / / / / 5
TR et T LT -
Expansion HIT-HP zV with CSB
joint HIT-SP ZV with CSB
Column Column Column
Column Column Column
i SulE oo
| <5.656m |

| < 11.30m
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Application examples / Joint Spacings HIT-HP ZV, HIT-SP zZV

Application 3: Expansion joint location for three-side supported Application 4: Expansion joint location for two-side supported
loggia (with CSB on the left or right) loggia (with CSB on the left or right)
@ with CSB @ with CSB
@ without CSB @ without CSB
7 2
| = AR AN AR AAAYAANAARY
= 4 =
g ::I;': ZZ\\,/ g :?; In-situ insulation joint
] | (observe fire regulations as required)
| Insitu insulation joint /§
= (observe fire regulations as required) = P >
HIT-HP ZV © HIT-HP ZV @ Transverse reinforcement in bottom layer
HIT-SP ZV © HITSP ZV @ e e i)
&——— - - > HIT-HP ZV ©® HIT-HP ZV ®
Transverse reinforcement in bottom layer HITSP zV © HIT-SP ZV @
VAV (& 32 pgs ) N WAV
<5.65m | | <5.65m |

Application 5: Expansion joint location for three-side supported loggia (both sides without CSB)

® with CSB
@ without CSB
7
= HIT-HP zV ® =
= HITSP 2V @ =
§ In-situ insulation joint In-situ insulation joint =
§ (observe fire regulations as required) (observe fire regulations as required)
HIT-HP zV @ HIT-HP zV @
HIT-SP ZV @ HIT-SP ZV @
€----- >
Transverse reinforcement in bottom layer
T (= see page 51) ST v
AN pe8 VYW

<11.30m |

Application 6: Joint spacings two-side supported loggia (both sides without CSB)

@ without CSB

7
/x* \ A A A A A A A A AR AR AR

In-situ insulation joint
(observe fire regulations as required)

HIT-HP ZV @
HIT-SP 2V @

HIT-HP 2V @

Transverse reinforcement in bottom layer
HIT-SP 2V @

(— see page 51)

AVAYAY AV

| <11.30m |

50 © 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CISIB

Installation Diagram HIT-HP ZV, HIT-SP ZV

On-site reinforcement for balcony connections

HIT-HP ZV / HIT-SP ZV with bent shear bars HIT-HP ZV / HIT-SP ZV with straight shear bars
* standard: @ = 6mm « standard: @ = 8mm-12mm
o . (also available as a nonstandard @ 6 mm version)
Longitudinal section 80/120 Longitudinal section
2 2 80/120
. Nf Al t—t
S| = v T 3 1 P —
T IE & S .
g E >(C25/30 D) i >c20/25 S E SETEY ]}é 7
- J 2 : - n n
= ! = e = o v
q A n
Balcony slab ) Bearing slgi)n Balcony slab 7 @ Bearing slgb
Q= T 5 = —0Q Q=
Balcony slab >l ® @ Main slab Balcony slab S ® 6 Main slab
>, X > ; ;3 >l @
% —
. @ . . o @

Dimensions in [mm]

@ HIT - shear bar

@ HIT - compression shear bearing (CSB)

® Top connecting reinforcement, steel bars or mesh

@ Bottom connecting reinforcement, steel bars or mesh

® U-bar — Ag req see pages 44-47
® Transverse tensile reinforcement @ 8
@ Edge rebar stirrups (mind. @ 6/20)

Moments from eccentric loads

Moments resulting from an eccentric load must be considered

when calculating for HIT-HP ZV / HIT-SP ZV with CSB;
the following applies:

A Mgd = VEd - tjoint
with: tioint = 0.08m (HIT-HP ZV)
tjoint = 0.12m (HIT-SP ZV)

tjoint

Balcony

Main slab

M=0

On-site transverse reinforcement when using HIT-HP ZV / HIT-SP ZV

Longitudinal section
HIT-HP zV without CSB
HIT-SP ZV without CSB

Transverse reinforcement
HIT-HP zV

HIT-SP ZV .
| When placing the transverse

bar in the HIT-HP ZV / HIT-SP

e i

must over-lap with an on-site

Plan view
HIT-HP ZV without CSB
HIT-SP ZV without CSB

HIT-HP zv
HIT-SP ZV

lllllllll €

over-lap with the shear bars.

® Transverse reinforcement

© 2014 HALFEN - HIT 14-E - www.halfen.com

reinforce-

ment in the balcony slab, each shear

ZV unit
reinforce-

ment bar of the same diameter.

The on-site bar must extend to the
opposite HIT unit where it must also
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Installation Diagram

Installation Diagram HIT-HP ZV / HIT-SP ZV

Shear bar design

A

B

L] LJ L] L]
Main slab

Balcony Main slab

4

L] L]
Main slab
(] [ ]
[\S
b
L] L] L] L] L] L] L]
Balcony Main slab
[ ] —e [ ] [ ] [ ] (] [ ]
==

52

Installation of on-site reinforce-
ment for floor slab
See page 51 for details.

On-site reinforcement as speci-
fied by the structural engineer.

F1 Installation of HIT unit from above
Check that the red arrows on the
HIT unit and also on the CSB are
pointing towards the balcony.

Ensure that the formwork
is at the correct height!

El Installation of balcony slab
on-site reinforcement
Fixing of the shear bars to on-site
reinforcement using tying wire.
See pages 51 and 44-47 for details
of transverse tensile reinforcement.

1 Pouring the concrete

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

3 Fresh-poured concreted balcony
slab on supporting structure

For application in element
slabs notes on page 23 have
to be considered.
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Introduction HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF£Q, HIT-BF+Q-MOD

HIT-BX+Q Balcony connection (HIT-BF£Q as multi-part system)

e For cantilevered balcony slabs.

HIT-BXtQ
HIT-BX+Q one-metre element
B =1.00 (1.05) m

HIT-BXtQ-MOD
HIT-BX+Q 20cm module
B=0.20m

HIT-BF+Q
multi-part HIT-BF+Q ,
one-metre element

B =1.00 (1.05)m

HIT-BF+Q-MOD
multi-part HIT-BF£Q
20cm module
B=0.20m

e Transfers bending moments as well as positive and negative shear forces.

HIT-BX+Q
HIT-BX+Q-MOD

y/A

Balcony % Main slab

\
Version +Q as one-metre element or 20cm
module for bending moments as well as for
positive and negative shear forces.

HIT-BF£Q
HIT-BF£Q-MOD
,,,,,,,,,,,,,,, e —

Balcony € Main slab

Version +Q for bending moments as well as
for positive and negative shear forces.

Application example HIT-BX+Q

Z,

HIT-BX:Q  ZHIT-BX:Q

HIT-BQ

Balcony

Fig. 1: Internal corner, one-way spanning slab

Chapter 4 - Content Page
Product description HIT-BX(-BF)+Q, HIT-BX(-BF)+Q-MOD 54
Product variations HIT-BX(-BF)+Q, HIT-BX(-BF)+Q-MOD 55
Load bearing capacity values HIT-BX(-BF)Q 56
Load bearing capacity values HIT-BX(-BF)=Q-MOD 59
Onssite reinforcement / Connecting reinforcement 62
Installation diagram 63
Camber 64
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF£Q-MOD
Product Description HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF+Q-MOD

80 ., @8 (©@10):575 mm (670 mm) ® Tension bars

HP MV / SP MV
...-MV-COR

N

HP OU/OD
SP OU/OD

w

HP zZV
SP zvV

BD HT O\ :BQ/VT U1 Bx(iz);()zg-tl\c/}on &

FT / OT / AT OO

O

HIT-BXiQ ? 28 (@10) : 575 mm (670 mm) ? ?
HIT-BX+Q-MOD : @ Shear bars
- o Z @ Compression bearings
HIT-BX+Q-1L Q z @ For type HIT-BX+Q-1L it is
§ * ¢y =40mm,
¢ for h = 160mm: ¢y, = 35mm
AT ’ ® U-bar
Standard version without bar cage
HIT-BX+Q: available with bar cage
on request.
HIT-BF+Q | @8(©10):575 mm (670 mm) 80 @8 (©10): 575 mm (670 mm) T HIT-BF£Q: not available with bar cage.
-BF+Q-
HIT BF_Q MOD l:“ Upper part . ﬁg ) @ “‘!:I
I ' I
Height adjustment, self-adhesive 3 hy
: b4 For a top view of the units with

Balcony Lower part Main slab dimensions, please see the type
3 . statics data sheets. These are
oo o
28] i ilable at half
Dimensions in [mm] A VI * avallable at www.halren.com.

For slab thickness [cm] h1 [em]
16 =)
17 o
18 1
19 2
20 3
21 4
22 5 Information on Material Speci-
%i ? fications and Test Certificates
25 8 can be found on page 88.
*) Slab thickness 16cm is possible as a custom design with cy = 35mm.
Product description - one-metre elements
- HIT-BXQ, HIT-BFQ
Components
Load range 8/5 8/10 8/14 12/ 8 12/10 12/11 12/12 14/10 14/12
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.05
S n- @ [mm] 508 1008 1408 1608 1908 14 @10 16 @10 18 @10 20 @10
Length [mm] 1230 1230 1230 1230 1230 1420 1420 1420 1420
Compression n- @ [mm] 4012 5312 7 @12 8 @12 10 @12 15 @12 16 @12 18 @12 20 @12
bearings Length [mm] 110 110 110 110 110 140 140 140 140
Shear bars
. +Q n-@[mm] 406/406 AD6/A06 4AQ8/408 4Q8/408 408/408 408/208 408 /208 408/208 508/ 308
* +Q- QF n-@[mm] 408/408 4Q08/408 4B10/4D10 4010/4@10 4@10/4@10 4@10/2310 4310/2310 4310/2@10 5310/3@10
« +Q - QEE n- @ [mm] = = 4012 /4012 4012 /4D12 4012 /4D12 4012 /2012 4012 /2012 4212/2@12 4212/3012

Product description - 20 cm modules

HIT-BX+Q-MOD, HIT-BF+Q-MOD

ST/ WT

-

Information ©

Technical

Components Load range MOD A +Q MOD D +Q
Width B [m] 0.20 0.20
. n- @ [mm] 408 408
Tension bars
Length [mm] 1230 1230
Compression n- @ [mm] 2012 2012
bearings Length [mm] 110 110
Shear bars n- @ [mm] 198 1@ 10

Used with systems

up to HIT-BX(-BF)+Q-12/10

up to HIT-BX(-BF)+Q-12/10-QE
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF+Q-MOD

Product Variations HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF£Q, HIT-BF+Q-MOD

Basic types

Ordering examples: HIT-BX:Q - 12/10 - 20 + one-metre element
HIT-BXtQ-MOD - A - 20 * 20cm module
(HIT - BF£Q -.12/10 - 20 * multi-part, one-metre element
* Type / version ]

* Load range

* Slab thickness h

Fire protection
Shear capacity ——————  see — Variations
Concrete cover

Variations

Ordering examples: HIT - BX+Q -8/5 -20-F9 - QE - 1L
HIT-BX+Q-MOD - A - 20 - F90 - 1L
HIT-BF:tQ - 8/5 - 20 - F90 - QE - 1L

]

* Type / version

* Load range

* Slab thickness h

* Fire protection ©®

| standard

-
-

| fire resistance F90

e Shear capacity @

| standard @ QS

| increased @ QS

| increased @ QS

» Concrete cover @

| unspecified ¢y =30mm |

1L ¢y = 40mm cifh= = |
| . | 1L forh=16cm;ifh=16, ¢, =35mm! Custom designs are available on request.
| 2L ¢y =50mm | 2L 2L forh=18cm For further details, please contact us.

Contact information — see inside back cover
® When ordering the standard design, omit the reference from the specification.

HIT-BX+Q, HIT-BF+Q HIT-BX+Q-MOD, HIT-BF+Q-MOD
- One-metre elements - 20cm modules
Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12 Load range MOD A MOD D
Standard 2 16cm 2 16cm Standard 2 16cm 2 18cm
Possible slab k813 2 16cm 2 18cm 1L 2 16cm 2 18cm
thickness h QEE - >19cm 2L > 18cm >20cm
(F90 also Standard - 1L 2 16cm 2 16cm 3L 2 19cm 221cm
SVRIEBIEI T > 17cm >19¢cm
QEE-1L - 219cm
Standard - 2L 2 18cm 2 18cm
QE -2L > 18cm 220cm
QEE-2L - 222cm
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BF£Q
Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Concrete Cover ¢y, = 30 mm

Load bearing capacity values, one-metre elements, concrete cover ¢y = 30 mm

HIT-BX+Q, HIT-BF+Q

Components [FCEt FELr) 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.05
Colour code ;
upper/lower section -BF Brown Green Blue Purple Red Light blue Black Orange Yellow
i mrd Moment bearing capacity
e Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
esign
For slab - .
values it il Concrete cover ¢, = 30mm Concrete strength: C20/25 /2 C25/30
16 83 83 166 166 233 233 266 266 316 316 350 359 362 410 394 461 41.6 488
17 94 9.4 188 188 263 263 307 301 357 357 397 406 41.0 464 44.7 522 471 553
18 70.5 105 21.0 21.0 294 294 336 33.6 399 399 443 454 458 519 499 584 52.7 618
19 116 116 232 232 324 324 371 371 440 440 490 502 506 574 552 645 582 683
MRd 20 12.7 127 254 254 355 355 40.6 40.6 482 482 537 550 554 628 604 70.7 638 748
[kNm/m] 21 13.8 13.8 275 275 386 386 4471 441 523 523 583 59.8 60.3 683 657 768 693 813
22 14.9 149 29.7 297 416 416 476 47.6 565 565 630 645 651 738 709 83.0 749 878
23 16.0 16.0 319 319 447 447 511 511 60.6 606 677 693 69.9 792 762 89.1 80.4 943
24 170 17.0 341 341 477 47.7 545 545 648 648 724 741 747 847 814 953 859 100.8
25 181 181 36.3 36.3 50.8 50.8 580 580 689 689 770 789 795 902 86.7 101.4 915 107.3
*l?ﬁ ¥ . . . .
VRd Shear capacity in both directions
Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
Design
values thici?\rezlsaF m] Standard positive and negative shear capacity - Concrete strength: C20/25 /= C25/30
B 30.0 34.8 30.0 348 44.0 512 440 512 440 512 440 51.2 440 512 440 512 524 61.0
-30.0 -34.8 -30.0 -34.8 -44.0 51.2 -44.0 -51.2 -44.0 -51.2 -22.0 -25.6 -22.0 -25.6 -22.0 -256 -31.5 -36.6
thi ci?];iaf’ il Increased positive and negative shear capacity ET @ Concrete strength: C20/25 /= C25/30
VRd e 49.9 580 499 580 746 867 746 86.7 746 86.7 746 86.7 746 867 746 86.7 888 1033
kN/m -
[N/ m] 49.9 5680 -49.9 -58.0 -74.6 -86.7 -74.6 -86.7 -746 -86.7 -37.3 -434 -373 -43.4 -373 -434 533 -62.0
For slab = o . . )
s [l +Q Increased positive and negative shear capacity m Concrete strength: C20/25 /= C25/30
19-75 = = —  99.0 1152 99.0 115.2 99.0 1152 99.0 1152 99.0 1152 99.0 1152 943 109.7
- - —  -99.0 -115.2 -99.0 -115.2 -99.0 -115.2 49.5 -57.6 -49.5 -57.6 -49.5 -57.6 -70.7 -82.3

@ The values apply for the alternative shear bar designs as shown in the appendix to the type statics HIT-BX+Q / HIT-BF+Q.

Note: Concrete strength  C20/25 / = C25/30 All necessary verifications including verifying concrete strut shear
~ pressure have been already considered.

Custom designs are available on request. For further details, please contact us.
Contact information — see inside back cover
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BF£Q

Load Bearing Capacity Values According to DIN 1045-1 /EC2 -

Load bearing capacity values, one-metre elements, concrete cover cy

Components BNFEL NN

Width B [m]

Colour code
upper/lower section -BF

. Load range
Design

EES For slab

thickness [cm]

16 @
17
18
19
mRd 20
[kNm/m] 21
22
23
24
25

1.00

Brown

8/5

7.8

8.3

9.4

10.5
11.6
12.7
13.8
14.9
16.0
17.0

® Concrete cover chom = 35mm

. Load range
Design

values For slab

thickness [cm]
16-25

For slab thick-
ness [cm]

VRd
[kN/m] 17-25
For slab thick-

ness [cm]

19-25

7.8

8.3

9.4

10.5
11.6
12.7
13.8
14.9
16.0
17.0

8/5

-30.0

+Q

-49.9

-58.0

HIT-BX+Q, HIT-BF+Q
8/5

8/10
1.00

Green

mrd Moment bearing capacity

8/10

15.5
16.6
18.8
21.0
23.2
25.4
275
29.7
31.9
34.1

15.5
16.6
18.8
21.0
23.2
25.4
275
29.7
31.9
341

VRd Shear capacity in both directions

8/10

8/14
1.00

Blue

8/14

21.7
23.3
26.3
29.4
32.4
35.5
38.6
41.6
44.7
47.7

12/8
1.00

Purple

12/8

12/10
1.00

Red

12/10

Concrete cover ¢y = 40mm

21.7
233
26.3
29.4
32.4
355
38.6
41.6
44.7
47.7

8/14

24.8
26.6
30.1
33.6
37.1
40.6
44.1
47.6
51.1
54.5

24.8
26.6
30.1
33.6
371
40.6
441
47.6
51.1
545

12/8

29.5
31.6
35.7
39.9
44.0
48.2
52.3
56.5
60.6
64.8

295
31.6
35.7
39.9
44.0
48.2
52.3
56.5
60.6
64.8

12/10

Standard positive and negative shear capacity

-34.8 -44.0

-51.2

-44.0

-51.2

-44.0

Increased positive and negative shear capacity

-86.7 -74.6

-86.7

Increased positive and negative shear capacity

12/11
1.00

Light blue

12/11

32.7
35.0
39.7
44.3
49.0
53.7
58.3
63.0
67.7
72.4

12/11

30.0 348 30.0 348 440 512 440 512 440 512 440

-34.8 -30.0 512 -22.0

49.9 580 499 580 746 86.7 746 86.7 746 86.7 746
-49.9 -568.0 -74.6 -86.7 -74.6

-37:3

99.0 115.2 99.0 115.2 99.0 115.2 99.0

-99.0 -115.2

-99.0 -115.2

-99.0 -115.2

495

Concrete Cover ¢y = 40 mm

12/12
1.00

14/10
1.00

14/12
1.05

Black Orange Yellow

12/12 14/10 14/12

335
359
40.6
45.4
50.2
55.0
59.8
64.5
69.3
741

Concrete strength: C20/25 /2 C25/30

38.2
41.0
46.4
51.9
57.4
62.8
68.3
73.8
79.2
84.7

36.8
39.4
44.7
49.9
55.2
60.4
65.7
70.9
76.2
81.4

43.0
46.1
52.2
58.4
64.5
70.7
76.8
83.0
89.1
95.3

38.8
41.6
47.1
52.7
58.2
63.8
69.3
74.9
80.4
85.9

45.5
48.8
55.3
61.8
68.3
74.8
81.3
87.8
94.3
100.8

33.7
36.2
41.0
45.8
50.6
55.4
60.3
65.1
69.9
74.7

12/12 14/10 14/12

512 44.0 512 44.0 512 524 61.0
-25.6 -22.0 -25.6 -22.0 -25.6 -31.5 -36.6

Concrete strength: C20/25 /2 C25/30

K @ oncrete strength: c20/25 /2 2530

103.3
-62.0

86.7 746 86.7 746 86.7 888
-43.4 -37.3 -43.4 -37.3 -43.4 533

115.2 99.0 115.2 99.0 115.2 94.3
576 495 -57.6 -49.5 -57.6 -70.7

Concrete strength: C20/25 /2 C25/30

109.7
-82.3

@ The values apply for the alternative shear bar designs as shown in the appendix to the type statics HIT-BX+Q / HIT-BF£Q.

Note: Concrete strength

34.6 36.2

€20/25 / = C25/30
|_|—l

All necessary verifications including verifying concrete strut shear
pressure have been already considered.

Custom designs are available on request. For further details, please contact us.
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Contact information — see inside back cover
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BF£Q

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Concrete Cover ¢, = 50 /60 mm

Load bearing capacity values, one-metre elements, concrete cover cy

HIT-BX+Q, HIT-BF+Q

Components Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.05
Colour code

upper/lower section -BF Brown Green Blue Purple Red Light blue Black Orange Yellow

i mrd Moment bearing capacity

Design Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
i
values thici%;:,saf’cm] Concrete cover ¢y = 50mm Concrete strength: C20/25 /2 C25/30
18 83 83 166 16.6 233 233 266 266 316 316 350 359 362 410 394 461 416 488
19 9.4 94 188 188 263 263 30.1 301 357 357 39.7 40.6 41.0 46.4 447 522 471 553
20 705 105 21.0 210 294 294 336 33.6 399 399 443 454 458 519 499 584 527 618
MRd 21 11.6 11.6 232 232 324 324 371 371 440 440 490 502 506 574 552 645 582 683
[kNm/m] 22 12.7 127 254 254 355 355 40.6 40.6 482 482 53.7 550 554 628 604 707 638 74.8
23 13.8 13.8 275 275 386 386 441 441 523 523 583 598 603 683 657 768 69.3 813
24 14.9 149 29.7 297 416 416 476 47.6 565 565 63.0 645 651 738 709 830 749 878
25 16.0 16.0 319 319 447 447 51.1 511 60.6 60.6 677 69.3 699 792 762 891 804 943

VRd Shear capacity in both directions

R

Load range 8/5 8/10 8/14 12/8 12/10 12/11 12/12 14/10 14/12
Design
values For slab . : : .
e [ +Q Standard positive and negative shear capacity - Concrete strength: C20/25 /2 C25/30
S 30.0 348 30.0 348 440 512 440 512 440 512 440 512 440 512 440 512 524 61.0
-30.0 348 -30.0 -348 440 -51.2 440 -51.2 -44.0 -51.2 -22.0 -25.6 -22.0 -25.6 -22.0 -25.6 -31.5 -36.6
thi Ci?];ZLaF el Increased positive and negative shear capacity m @ Concrete strength: C20/25 /2 C25/30
VRd P 49.9 58.0 499 580 746 86.7 746 867 746 86.7 746 867 746 86.7 746 86.7 888 1033
kN/m -
Lk/m] 49.9 -58.0 -49.9 -58.0 -74.6 -86.7 -74.6 -86.7 -74.6 -86.7 -37.3 -43.4 -37.3 -43.4 -373 -43.4 -533 -62.0
For slab +Q Increased positive and negative shear capacity m Concrete strength: C20/25 /= C25/30

thickness [cm]
- - — 99.0 1152 99.0 1152 99.0 115.2 99.0 1152 99.0 1152 99.0 1152 943 109.7
— — = —  -99.0 1152 -99.0 -115.2 -99.0 -1156.2 495 -57.6 -49.5 -57.6 -49.5 -57.6 -70.7 -82.3
@ The values apply for the alternative shear bar designs as shown in the appendix to the type statics HIT-BX+Q / HIT-BF+Q.

22-25

Load bearing capacity values, one-metre elements, concrete cover cy = 60 mm

Concrete cover ¢y, = 60mm
MRd Reduced permissible load bearing capacities for the 3L version: When using mgq from the design capacities table for version ¢y = 50 mm,
[kNm/m] reduce the slab thickness by 1cm.
Note: Concrete strength ~ C20/25 / = C25/30 All necessary verifications including verifying concrete strut shear pressure

~ e have been already considered.

Custom designs are available on request. For further details, please contact us.
Contact information — see inside back cover
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q-MOD, HIT-BF+Q-MOD

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Concrete Cover ¢y, = 30 mm

Load bearing capacity values, 20 cm modules, concrete cover ¢y, = 30 mm

Design For slab thickness
A [cm]

- mra Moment bearing capacity per metre

16 33.2
17 37.6
18 42.0
19 46.3
mRd 20 50.7
[kNm/m] 21 55.1
22 59.4
23 63.8
24 68.2
25 72.6
VRd Shear capacity per metre
For slab thickness
values [em] +Q
v . 55.1
[kN'>dm] 167-25 -55.1

Design For slab thickness
values [em]

16
17
18

" 19

Rd

[kNm/ 20

MODUL] 21
22

23
24
25

Design For slab thickness

VRd
[KN/ 16 *) -25
MODUL]

*) For modules MOD-D+Q (standard version) the minimum slab thickness must be h = 18cm

Note: Concrete strength  C20/25 / 2 C25/30

34.6 36.2

© 2014 HALFEN - HIT 14-E - www.halfen.com

6.6
7.5
84
9.3
10.1
11.0
11.9
12.8
13.6
14.5

Verd Shear capacity per 20cm module

11.0
-11.0

Concrete cover ¢, = 30mm

MOD A +Q

Mgrd Moment bearing capacity per 20cm module

Concrete cover ¢y = 30mm

MOD A +Q

33.2
37.6
42.0
46.3
50.7
55.1
59.4
63.8
68.2
72.6

64.0
-64.0
*) For modules MOD-D+Q (standard version) the minimum slab thickness must be h 2 18cm

6.6

75

8.4

9.3

10.1
11.0
11.9
12.8
13.6
14.5

12.8
-12.8

42.0
46.3
50.7
55.1
59.4
63.8
68.2
72.6

85.9
-85.9

8.4

9.3

10.1
11.0
11.9
12.8
13.6
14.5

17.2
1722

Concrete strength: C20/25 /2 C25/30

MOD D +Q

Concrete strength: C20/25 /2 C25/30

Concrete strength: C20/25 /2 C25/30

MOD D +Q

Concrete strength: C20/25 /2 C25/30

42.0
46.3
50.7
55.1
59.4
63.8
68.2
72.6

99.9
99.9

8.4

9.3

10.1
11.0
11.9
12.8
13.6
14.5

20.0

-20.0

All necessary verifications including verifying concrete strut shear pressure
have been already considered.
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q-MOD, HIT-BF+Q-MOD

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Concrete Cover ¢y = 40 mm

Load bearing capacity values, 20 cm modules, concrete cover ¢, = 40 mm

- mra Moment bearing capacity per metre

Design For slab thickness Concrete cover ¢, = 40mm Concrete strength: C20/25 /2 C25/30
values [cm] MOD A :Q MOD D +Q

16 ® 31.0 31.0 — -
17 33.2 33.2 — —

18 37.6 37.6 37.6 37.6

19 42.0 42.0 42.0 42.0

MRd 20 46.3 46.3 46.3 46.3

[kNm/m] 21 50.7 50.7 50.7 50.7

22 55.1 55.1 55.1 55.1

23 59.4 59.4 59.4 59.4

24 63.8 63.8 63.8 63.8

25 68.2 68.2 68.2 68.2

® Concrete cover chom = 35mm

VRd Shear capacity per metre

— ¥

Design For slab thickness +Q Concrete strength: C20/25 / = C25/30
values [em] -

VRd - 55.1 64.0 85.9 99.9
[kN/m] 55.1 -64.0 -85.9 -99.9

*) For modules MOD-D+Q (standard version) the minimum slab thickness must be h 2 18cm

| Mrd Moment bearing capacity per 20cm module

Design For slab thickness Concrete cover ¢y = 40mm Concrete strength: C20/25 /2 C25/30
values [em] MOD A +Q MOD D +Q
16 @ 6.2 6.2 - -
17 6.6 6.6 - -
18 7.5 7.5 7.5 7.5
19 8.4 8.4 8.4 8.4
[m’:;"/ 20 9.3 9.3 9.3 9.3
MODUL] 21 10.1 10.1 10.1 10.1
22 11.0 11.0 11.0 11.0
23 11.9 11.9 11.9 11.9
24 12.8 12.8 12.8 12.8
25 13.6 13.6 13.6 13.6

® Concrete cover chom = 35mm

Vrd Shear capacity per 20cm module

— ¥

Design For slab thickness +Q Concrete strength: C20/25 / = C25/30
values [ecm] =

VRd 11.0 12.8 17.2 20.0
[kN/ 16 *) -25
MODUL] -11.0 -12.8 -17.2 -20.0

*) For modules MOD-D+Q (standard version) the minimum slab thickness must be h 2 18cm

Note: Concrete strength ~ C20/25 / = C25/30 All necessary verifications including verifying concrete strut

shear pressure have been already considered.
34.6 362
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q-MOD, HIT-BF+Q-MOD

Load Bearing Capacity Values According to DIN 1045-1 / EC2 - Concrete Cover ¢y = 50 /60 mm

Load bearing capacity values, 20 cm modules, concrete cover ¢y, = 50 mm

mrd Moment bearing capacity per metre

Design For slab thickness Concrete cover ¢, = 50 mm Concrete strength: C20/25 /2 C25/30
values [em] MOD A +Q MOD D +Q

18 33.2 33.2 — —
19 376 37.6 = =

20 42.0 42.0 42.0 42.0

MRd 21 46.3 46.3 46.3 46.3

[kNm/m] 22 50.7 50.7 50.7 50.7

23 55.1 55.1 55.1 55.1

24 59.4 59.4 59.4 59.4

25 63.8 63.8 63.8 63.8

VRd Shear capacity per metre

Design For slab thickness ey Concrete strength: C20/25 / = C25/30
values [em] -

¥ 55.1 64.0 85.9 99.9
Rd 18-25
[kN/m] -55.1 -64.0 -85.9 -99.9

All necessary verifications including verifying concrete strut

i Note: Concrete strength  C20/25 / 2 C25/30
shear pressure have been already considered. —

34.6 36.2
Mrd Moment bearing capacity per 20 cm module
Design For slab thickness Concrete cover ¢y, = 50mm Concrete strength: C20/25 /2 C25/30
values [cm] MOD A +Q MOD D +Q
18 6.6 6.6 — -
19 7.5 7.5 — —
M 20 8.4 8.4 8.4 8.4
Rd
[kNm/ 21 9.3 93 9.3 93
MODUL] 22 10.1 10.1 10.1 10.1
23 11.0 11.0 11.0 11.0
24 11.9 11.9 11.9 11.9
25 12.8 12.8 12.8 12.8

VRrd Shear capacity per 20cm module

Design For slab thickness Concrete strength: C20/25 /2 C25/30
[Cm]

VRd 11.0 12.8 17.2 20.0
[kN/ 18-25
MODUL] =170 -12.8 =172 -20.0

Load bearing capacity values, 20 cm modules, concrete cover c, = 60 mm

Concrete cover ¢, = 60mm
MRd
[kNm/m] Reduced permissible load bearing capacities for the 3L version:
Mgd When using mgq from the design capacities table for version ¢, = 50 mm, reduce the slab thickness by 1cm.
[kNm/MODUL]
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF+Q-MOD

On-site Connecting Reinforcement

On-site installed reinforcement for direct support of HIT-BX+Q,

HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF£Q-MOD

A

of & |0 L [T R OS]
K| ® ol ° M | ° A ° ° ’ o
SE R >C25/30 | e o6 lo >C20/25
W . _— = .
< ® | ) @ ®

Balcony Q A —i 230 % Main slab
Longitudinal section

Balcony |®—®—®|0 Main slab

— —

@ HIT tension bar

@ HIT compression bearing

® HIT shear bar

@ U-bar/Edge frame

® Top connecting reinforcement,
steel bars or mesh

Dimensions in [mm]

® Bottom connecting reinforcement,

steel bars or mesh
@ End U-bar, @ 8mm as end anchorage for
Transverse tensile reinforcement 2 @ 8 mm
® HIT transport bar. May be removed,

not needed structurally

Cross-section A-A

L Q__Goo 0O 0

2(C25/30

Cross-section A-A

Longitudinal mesh bars

/ Transverse mesh bars
oo oo

6 a—te
@
® v

Transverse mesh bars
Longitudinal mesh bars

DIN 1045-1 chapter 13.3.2 /

DIN EN 1992-1-1 (EC2) 9.3.1.4
requires U-bars to be placed to secure
the outer edge of the balcony slab.

In addition, pos. @ must be installed.

Connecting reinforcement

Recommended on-site connecting reinforcement

Types Variation A Variation B
HIT-BX-+Q Mesh only Steel Bars
HIT-BF-+Q
Main slab thickness Main slab thickness

<20cm >20<25cm <20cm >20<25cm
8/5 R188A R188A @ 8/15 @ 8/15
8/10 R377A /R 424A  R513A /R 524A @ 8/14 @8/12.5
8/14 R 513A /R 524A — @ 10/15 @ 10/13
12/8 = = @ 10/13 @ 10/12
12/10 *) - - @ 10/10 @ 10/10
12/11 — — @ 12/12.5 @ 12/12.5
12/12 - - @ 12/10 @12/ 9
14/10 *) = = @ 12/9 @12/ 9
14/12 *) = = @ 12/9 @12/ 8

Variation C

Combination of mesh and steel bars

Main slab thickness

<20cm

Q 188A + @ 8/20

Q 188A + @ 8/15

Q 188A + @ 10/15
Q 257A + @ 10/15
Q 257A + @ 10/12.5
Q 257A + @ 10/10

Q 335A + @ 10/10

Q 377A / Q424A
+@ 10/10

>20<25cm
Q 188A + @ 8/20
Q 188A + @ 8/13
Q 188A + @ 10/15
Q 257A + @ 10/15
Q 335A+ @ 10/12.5

Q 257A+ @ 10/10
Q 513A / Q524A
+@ 10/10

Q 513A / Q524A
+@ 10/10

*) Because of the small clearances, we recommend limiting the grain size of the aggregate to 16 mm (max.) and using concrete with a plastic consistency.
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DIN1045-1 / DIN EN 1992-1-1 and DIN EN 1992-1-1/NA regulations
apply when determining the overlap length .
The required overlap length may be reduced at a ratio of as req./as actual-
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BX+Q-MOD, HIT-BF+Q, HIT-BF+Q-MOD

Installation Diagram HIT-BX(+Q), HIT-BX(+Q)-MOD, HIT-BF(+Q), HIT-BF(+Q)-MOD

Installation diagram HIT-BX(+Q) and HIT-BX(+Q)-MOD

HIT-BX(+Q) or
HIT-BX(+Q)-MOD

Support 2%
W A

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

Installation of the HIT-BX(+Q) unit

@ Install bottom reinforcement of both main and balcony slab.

@ Place longitudinal tensile reinforcement @ 8mm on both
sides at the bottom of the insulating joint and ® anchor the
end stirrups @ 8 mm.

@ Place and align the HIT unit and tie it to the top reinforce-
ment of the floor slab. Check that the red arrow on the HIT
unit is pointing towards the balcony. The bearing bars of the
main and the balcony slabs are placed level with the top
HIT unit bars. The HIT shear bars are positioned below.

® Arrange edge beams as stirrups on both sides of the
insulating joint.

® Place two bars @ 8mm on both sides of the insulating joint.

@ Install the upper reinforcement of the balcony slab and
tie to the top bars of the HIT unit with wire.

To ensure the HIT units are not displaced, pour and compact

the concrete evenly.

Check the camber of the formwork for the balcony slab!

Installation diagram HIT-BF(+Q) and HIT-BF(+Q)-MOD

HIT-BF(+Q) or

- Lower part
HIT-BF(+Q)-MOD

HIT-BF(xQ) or
HIT-BF(+Q)-MOD

- Upper part

] - Main slab
HIT-BF lower part

/ Support %

*) The standard version of the HIT element is supplied without a bar cage.
Stirrups are added on site (can also be supplied by HALFEN on request).

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

© 2014 HALFEN - HIT 14-E - www.halfen.com

Installation of the lower part of the HIT-BF(+Q) unit at the

precast plant

@ Install lower reinforcement of the balcony slab including
the lattice girder.

@ Install lower part of the HIT unit. Check that the label on
the shear bars is towards the main slab side.

@ Install longitudinal tensile reinforcement @ 8 mm with
end anchorage stirrups @ 8 mm.

@ Install stirrups on-site. Pour the concrete for the balcony
element.

Installation of the upper part of the HIT-BF (+Q) unit on site
Install precast element with HIT unit.
® Install required on-site reinforcement of the main
and the balcony slab.
® Place the upper reinforcement.
@ Place the upper part of the HIT element on top of
the lower section and tie it to the slab reinforcement.
Check that the red arrow on the HIT unit is pointing
towards the balcony.

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

Check the camber of the formwork for the balcony slab!
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HALFEN HIT INSULATED CONNECTION HIT-BX+Q, HIT-BX+tQ-MOD, HIT-BF+Q, HIT-BF£Q-MOD

Camber

Camber of the balcony slab

For cantilevers, the production of cambered balcony slabs
is recommended. The verification of the deformation

and the determination of the required camber is made
under the quasi-permanent load combination according
to DIN 1055-100.

Eq = Z Gy + Z Woi X Qy
j i

with Eq  Design value of the quasi-permanent load combination
Gk, Characteristic value of the permanent actions
Qy,i Characteristic value of the variable actions
Y2, Load combination factor for the quasi-permanent value
of the variable actions

The values of the deformation and camber listed in the

type statics table correspond to the average twist o of the
HALFEN HIT Insulated connections resulting from a normal
action mgq = 1 kNm/m depending on the concrete cover chom.
To establish the total deflection and camber of the balcony
slab, the deformation ii of the HIT units must be added to the
system deformation result in accordance with DIN 1045-1 /
DIN EN 1992-1-1 and DIN EN 1992-1-1/NA.

Recommendation to determine the camber of the balcony slab ii [cm] due to the HIT unit

Dimension ii (diagram, cambered)

Cantilever length Ik

B —
E— H_J Cantilever slab e Main slab

.: ————— T =

———| Supportl
b
] Jsls@ 22“”"] N
| | - * The condition

K l\/\l K 23<12cm

must be observed

U=amxlgx MEd, perm

with i Camber from HIT components deformation in [mm]
lc  Cantilever length [m]
meg Design value of the bending moment for the
quasi-permanent load combination [kNm/m]
am Value of deformation or camber (= type statics available
as pdf-file for download at www.halfen.de)

System assumptions

Cantilever length balcony Ik [m] 1.9
Slab thickness h [em] 18
Concrete cover Chom [mm] 35
Concrete strength C20/25

Load assumptions

Dead load of balcony slab 8k [kN/m2] 45
Dead load of decking gk.Bel [KN/m?2] 1.5
Edge load of balustrade 8k,Gel [KN/m] 1.5
Live load gk [kN/m2] 4.0

HALFEN HIT Insulated connection type HIT-BX+Q-12/10-18-1L

[kNm/m] 35.7 >29.3
[kN/m] 440 >2838

Moment bearing capacity mgg

Shear capacity VR4

Internal force variables
[kNm/m]  29.3
[kN/m] 28.8

Bending moment MEd
Shear force VEd

Note: The limitation of deformations according to
DIN 1045-1 Chapter 11.3.2 / DIN EN 1992-1-1 and
DIN EN 1992-1-1/NA must be considered — page 26

64

Quasi-permanent load combination with y; = 0.3
Bending moment
Md,perm = (8k *+ 8k,Bel + 0.3 X i) X Ik? / 2 + gk,Gel * Ik
=(45+15+03x40)x192/2+15x%x19
=15.8 kNm/m
Om = 0.248 mm/kNm
read from table in the type statics

Deformation value

Camber
U=o0m x g x MEd,perm
=0.248 x 1.9 x 15.8
=7.4mm
=0.7cm
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HALFEN INSULATED CONNECTION HIT-+BQ

Introduction HIT-+BQ

HIT-+BQ
e For simply supported balcony slabs. o Transfer of positive and negative shear forces.

HIT-+BQ

One-metre element
B=1.0m

Short units
B=0.3/0.4/0.5m

Application examples HIT-+BQ

Y s 7 Z
7] rd
HIT-+BQ HIT-HT HIT-+BQ =R % HIT-+BQ ®g
Short units @ Short units 7 E > E >
E5 E5
Balcony .2 IS5 IG
<--->
BT B | Ly Transverse reinforcement
in bottom layer
Balcony

A\

Fig. 1: Simply supported balcony on columns. Balcony slab
connection with positive and negative shear forces.
If necessary, combine with HALFEN HIT-HT
elements to absorb horizontal loads.
ment in bottom layer.

@ In-situ thermal insulation
@ HALFEN HIT-HT. For more information on HIT-HT units refer to — page 75.

Fig. 2: Recessed balcony/loggia, supported on
three sides, partly cantilevered, transverse
reinforcement. Shear forces acting in upward
direction. Loggia with transverse reinforce-

Chapter 5 - Contents Page
Product description HIT-+BQ 66
Product variations HIT-+BQ 66
Load bearing capacity values HIT-+BQ 67
On-site reinforcement / installation diagram HIT-+BQ 68
Product description HIT-VT 69
Product variations, design values HIT-VT 70
On-site reinforcement / installation diagram HIT-VT 71
Joint spacings HIT-+BQ, HIT-VT 72
System length Lst 72
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HALFEN INSULATED CONNECTION HIT-+BQ

Product description, Load Bearing Capacity Values According to DIN 1045-1 / DIN EN 1992-1-1 (EC2)

HIT-+BQ

Shape of 6mm @ shear bars
(also available as a non-standard
8mm O version)

Shape of 8mm/10mm/12mm @ shear bars

®  Shear bars & o
@ Compression bearings P A
*), **) Minimum slab thickness §§
depends on the dia- o
meter of the shear bar > R T
© Al

(= see table below)

‘190(244)‘
‘ ' o6(@8) !

366 (487) \
26 (08)

\ 487 / *609 / **788 \
' @8/*010/*012 | !
Dimensions in [mm]

Product variations

Ordering example
HIT - £ BQ - 0608 - 20 - F90
L |l J

* Type / version

* Load range

* Slab thickness h

« Fire protection @

| - standard

| - fireproof F90

® When ordering the standard version, omit
F90 from the specification.

Product description HIT-+BQ one-metre elements

FT / OT / AT OQ

O

ST/ WT

-—
Information ©

Technical

Load range: 0406 0506 0606 0806 0408 0508
Components
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00
n x @ [mm] 2x 4 @ 6* 2x5 @ 6* 2x 6 @ 6* 2x 8 @ 6* 2x4 08 2x50 8
Shear bars
Length [mm] 366 366 366 366 487 487
Compression nx @ [mm] 4012 4012 4012 4012 4012 4012
bearings Length [mm] 140 140 140 140 140 140
For slab thickness h [mm] 16-25 16-25 16-25 16-25 16-25 16-25
Load range: 0608 0708 0808 0610 0810 0612
Components
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00
n x @ [mm] 2x 6 @ 8 2x7 D8 2x 8@ 8 2x 6 @ 10 2x 8 @ 10 2x 6 @ 12
Shear bars
Length [mm] 487 487 487 609 609 788
Compression nx @ [mm] 4012 4012 4012 4012 4@ 12 5012
bearings Length [mm] 140 140 140 140 140 140
For slab thickness h [mm] 16 - 25 16 - 25 16 - 25 18 - 25 18 - 25 19 - 25

* see page 68 “Installation of on-site reinforcement for balcony connections HIT-BQ"

® Information on material specifications and test certificates can be found on page 88.
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HALFEN INSULATED CONNECTION HIT-+BQ

Product description, Load Bearing Capacity Values According to DIN 1045-1 / DIN EN 1992-1-1 (EC2)

Product description HIT-£tBQ one-metre elements

Note: Concrete strength  C20/25 / 2 C25/30

VRd Shear capacity in both directions

Design For slab HIT-+BQ one-metre elements
values thickness[cm] 0406 0506

34.6 36.2

Concrete strength: C20/25 / 2 C25/30

0606 0806 0408 0508
16-17 +348 348 +435 435 +522 522 +695 +69.5 +61.8 618 +773 +77.3
18 +34.8 +34.8 +43.5 +435 355272 EH508)) &£ G205 +69.5 +61.8 +61.8 +77.3 +77.3
VRd 19 +348 +348 +435 435 +522 522 1695 +695 +61.8 618 +773 +77.3
[kN/m] 20 +348 +348 +435 +435 +522 +522 +695 +695 +61.8 +618 773 +773
21 +348 +£348 +435 435 +522 522 1695 +69.5 +61.8 618 +773 +77.3
22-25 £348 +£348 +435 435 +522 522 1695 +695 +61.8 618 +773 +77.3
0608 0708 0808 0610 0810 ® 0612 ®

16-17 £92.7 +£927 +£1082 =1082 +123.6 +123.6 . - - - . -

18 £92.7 +£927 +1082 +1082 +123.6 +123.6 +7449 +1449 +1664 +176.0 - -
VRd 19 +92.7 +927 +1082 +1082 +123.6 +123.6 +71449 +1449 +170.9 +1760 +177.9 +208.6
[kN/m] 20 £92.7 +£927 +1082 +1082 +123.6 £123.6 +7449 +1449 1709 +1760 +189.3 +208.6
21 £927 +£927 +£1082 +1082 +123.6 =123.6 +7449 +1449 1709 +1760 +200.8 +208.6
22-25 £92.7 +£927 +1082 +1082 +123.6 +123.6 +7449 +1449 1709 +1760 +208.6 +208.6

@ For concrete cover refer to the type statics (available as a pdf download at www.halfen.com)

Product description HIT-+BQ short units

Load range:  6/4K 8/2 8/3 8/4 10/2 10/3 10/4 12/2 12/3 12/4
width B[m]  0.50 0.30 0.40 0.50 0.30 0.40 0.50 0.30 0.40 0.50
chear bare n-@[mm] 2x406* 2x208 2x308 2x408 2x2@10 2x3@10 2x4@10 2x2@12 2x3012 2x4 O 12
Length [mm] 366 487 487 487 609 609 609 788 788 788
Compression n@mm] 2012 1©12 2012 2@12 1@12 2@12 2012 2012 3012 3012
bearings Length [mm] 140 140 140 140 140 140 140 140 140 140
For slab thickness himm] 16-25 16-25 16-25 16-25 18-25 18-25 18-25 19-25 19-25 19-25

*see page 68 “Installation of on-site reinforcement for balcony connections HIT-+BQ"

Product description HIT-£BQ short units

Forslab  HIT-£BQ short units Concrete strength: C20/25 / = C25/30
values thickness[cm] 6/4K 8/2 8/3 8/4 10/2
16 +34,8 +34,8 +30,9 +30,9 + 46,4 + 46,4 +61,8 +61,8 . —
[kNyg,:m_] 17 +34,8 +34,8 +30,9 +30,9 + 46,4 + 46,4 +61,8 +61,8 . -
18-25 +348 +34,8 +30,9 +30,9 + 46,4 + 46,4 +61,8 +61,8 +42,7 + 44,0
10/3 10/4 12/2 12/3 12/4
16 . - - - - - - - . -
17 . - . - . - . - . -
18 + 66,6 +72,4 +83,2 +88,0 - - - - - —
19 +71,1 +72,4 + 85,5 +88,0 +534 +626 +71,1 +835 +889  +1044
VRd 20 £ 72,4 +72.4 + 85,5 +88,0 +56,8 +667 + 75,7 +889 £947  +111,1
[kN/Elem.] 21 +72,4 +72.4 + 85,5 +88,0 +60,2 +695 + 80,3 +943 +100,4  +117,8
22 +72,4 +72.4 + 85,5 +88,0 +63,7 +69,5 +84,9 +997 +106,1  +1246
23 + 72,4 +72,4 + 85,5 +88,0 +67,1 +69,5 +895  +1043  +1119  +131,3
24 + 72,4 +72,4 + 85,5 +88,0 +69,5 +695 +941  +1043  +1176  +132,0
25 +72,4 +72,4 65 5 + 88,0 G55 + 69,5 + 98,7 +104,3 + 120,5 +132,0

@ All necessary verifications including verifying concrete strut shear pressure have been already considered.

© 2014 HALFEN - HIT 14-E - www.halfen.com
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HALFEN INSULATED CONNECTION HIT-+BQ
Installation Diagram HIT-+BQ

-

>
Sx
&9
==
> E E q o
s E Installation of on-site reinforcement for balcony connections HIT-BQ
=
2 HIT-+BQ HIT-BQ with bent shear bars
on * standard: @ = 6mm (also available as a nonstandard 8 mm dia. version)
(o))
55 Longitudinal section Longitudinal section %
80
4 2] oot 2] -
In o AT o AL -
v 0 v < T S g
~ o <}
B B 2C25/30 2C20/25 gle 2C25/30 @ 7 220725
_,H: o .g i o o _i|: % ! S - — g—
>> Balcony slab Main Balcony slab Support ~] Main
o Y slab Y . slab
Iwv
= = s —0Q Q= v s —® Q= v
Balcony sJab >, & ® 6 ;) > ISl\/\ain slf\b Balcony slab >, o e @ 5 Main slab
SN A— o
o o o ) @ o o @ @ ==

Dimensions in [mm]

To calculate the on-site reinforcement on both sides of the HIT-BQ unit, moments resulting from an eccentric connection must be considered:
refer to —» Appendix 1 of the type statics (available as a pdf download at www.halfen.com).

BX(BF)+Q
+BQ/VT O BX(BF)+Q-MOD -

@ HIT shear bar ® U-bar, @ 8 mm — required ag see type statics data sheets
@ HIT compression bearing ® Transverse tensile reinforcement
® Top reinforcement with bars or mesh @ Edge rebar stirrups (min. @ 6/20)

o\

@ Bottom reinforcement with bars or mesh

BD HT

FT/OT /AT OQ

()

ST/ WT

-
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HALFEN INSULATED CONNECTION HIT-VT

Introduction HIT-VT

HIT-VT
@ Used for simply supported balconies or loggias
@ For unrestrained connection and for shear capacity only

HIT-VT

One-metre element
B=10m

Application examples HIT-VT

7 . Y
V/ o
HIT- LVT HT3 Z
7
o
VT Jr VT 17
7
/
o
- Balcony v
o .

Fig. 1: Balcony/loggia, simply supported on three sides,
two direction spanning slab.
HIT-HT units are used to absorb the expected horizontal loads.

HIT-

Fig. 3:  Simply supported balcony on columns.
HIT-HT units are used to absorb the expected horizontal loads.

Note: HIT-HT units to absorb horizontal forces, see — page 73

© 2014 HALFEN - HIT 14-E - www.halfen.com

HIT-

Main slab
2// e by iy .
7 ‘
/. b H3 @
7 -
; VT VT
2 Balcony L

® = In-situ thermal insulation

Fig. 2: Balcony/loggia, simply supported on two sides,
one direction spanning slab.
HIT-HT units are used to absorb the expected horizontal loads.

L

HIT-

Fig. 4. Balcony simply supported on two sides on a column.

I /
VT HT2 VT HT2 VT
/ HT2~
Balcony
VT
&
=

7

7

7

HIT-HT units are used to absorb the expected horizontal loads.
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HALFEN INSULATED CONNECTION HIT-VT
Product Variations, Load Bearing Capacity Values According to DIN 1045-1 / EN 1992-1-1 (EC2)

HIT-VT HIT-VT - F90 130

from h=18cm 70 30,
. o)

] 2 |

o~

g g ‘ ‘ ‘ ® F9O0 fire board

15°
Dimensions in
373

[mm]

- 1
30 70 145
130

Note: For a top view of the units with dimensions, please refer to the diagrams included in the HIT-VT type statics.

Position of the HIT-VT units in the cross-section of a wall

Single-leaf masonry with balcony at main slab level Double-leaf masonry with balcony at main slab level

=

Balcony Main slab Balcony

|

Expansion joint
Product description one-metre elements
——— Load range: 0406 0506 0606 0806 1006

o Width B [m] 1.00 1.00 1.00 1.00 1.00

n x @ [mm] 406 506 606 806 1006
Length*) [mm] 316 316 316 316 316

*) Note: The length of the shear bars refers exclusively to the effective bond length.

Shear bars

® Information on material specifications and test certificates can be found on page 88.

Product variations

Ordering example: HIT - VT - 0506 - 18 - F90

. ® When ordering the standard version,

* Type/version omit the reference from the specification.
F90 version available from h = 18cm.

* Load range

« Slab thickness h

* Fire protection @ Custom designs are available on request.
For further details, please consult us.

| - — see inside back cover for contact details

| - standard

| - fireproof F90

Load bearing capacity values HIT-VT one-metre elements

VRd  Shear capacity in one direction

/

— Vv

For slab HIT-VT one-metre elements Concrete strength: C20/25 / 2 C25/30
values thickness [cm] 0406 0506 0606 0806 1006
VRd 16 40.4 47.0 50.5 58.7 60.6 70.5 80.8 94.0 101.0 117.4
[kN/m] 17-25 425 49.2 53.2 61.5 63.8 73.8 85.1 98.3 106.4 122.9
Note: Concrete strength ~ C20/25 / 2 C25/30 All necessary verifications including verifying concrete strut shear

pressure have been already considered.
34.6 36.2
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HALFEN INSULATED CONNECTION HIT-VT

Installation Diagram HIT-VT

Installation of on-site reinforcement for balcony connections HIT-VT

HIT-VT

Onssite connecting reinforcement,

see table A

Required hanger reinforcement on balcony
side, see table B

160-250

[ER — —
Balclcl)ny
61 @F =C25/30
D= 5 =

Structural hanger reinforcement
on main slab side

Additional rebars 2 x @ 8 mm
End U-bars @ 8mm

@ee e ® o

Dimensions in [mm]

The overlap joints between the shear bars of the HALFEN
Insulated connection HIT-VT and the shear reinforcement of
the adjacent slabs must be made according to DIN 1045-1,
chapter 12.8 / DIN EN 1992-1-1 (EC2) and the National
Technical Approval no. Z-15.7-238.

The calculation for on-site connecting reinforcement overlap
length is for full load capacity of element if a connecting rein-
forcement of 6 mm diameter is placed for each shear bar.

DIN 1045-1 chapter 13.3.2 / DIN EN 1992-1-1

230 (EC2) 9.3.1.4 requires U-bars to be placed
around the outer edge of the balcony slab
as edge frame.

In addition, item ® must be installed.

L —
| Longitudinal mesh bars

® Transverse mesh bars

P Transverse mesh bars
—— Longitudinal mesh bars

The same applies when the connecting reinforcement is cal-
culated applying the effective reinforcement cross-section ac-
cording to table A: Recommended on-site connecting rein-
forcement.

An overlap of 316 mm with the HALFEN Insulated connection
HIT-VT can be applied when 6 mm diameter shear bars are
used.

Connecting reinforcement
Table A: Recommended on-site connecting reinforcement

Variation

A) Onssite connecting reinforcement
using only mesh B500A/B (BSt 500 M)

Connecting Reinforcement

Q188A and R188A

Q257A to Q513A/Q524A
and R257A to R524A

Effective reinforcement cross-section for = C25/30:
calculated as follows

as = 1.0 X as Mmesh

as = 0.75 % ag Mmesh

@ 6mm as=1.0 x as, 6
B) On-site connecting reinforcement
8 =0.75 x
using only bar steel B500B (BSt 500 S) © 8mm & 308
@ 10mm as = 0.60 x as,»10

Reinforcing-steel mesh B500A/B (BSt 500 M)
to Q335 Aand R 335 A

Bar steel B500B (BSt 500 S), 6mm @
Bar steel B500B (BSt 500 S), 8mm @
Bar steel B500B (BSt 500 S), 10mm @

C) On-site connecting reinforcement
using a combination of mesh and bar

as = 0.75 x a5 Mesh
as=1.0 X as, g6
as=0.75 x a5 pg

as = 0.60 x as,»10

Table B: Required suspension reinforcement

For slab
Type HITVT  pickness [cm] 0406 0506
as 16 0.93 1.08 1.16 1.35
[cm?/m] 17-25 0.98 1.13 1.22 1.41
Note: Concrete strength  C20/25 / 2 C25/30

34.6 36.2

© 2014 HALFEN - HIT 14-E - www.halfen.com

Concrete strength: C20/25 / 2 C25/30
0606 0806 1006
1.39 1.62 1.86 2.16 2.32 2.70
1.47 1.70 1.96 2.26 2.45 2.83
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HALFEN INSULATED CONNECTION HIT-+BQ, HIT-VT

Joint Spacings, System Length

Design for maximum slab width 6.90 m

f// s e
///
s
-
- Z HIT-VT
; - -
= =
/ = =
; I = I
; Balcony
7, s 5 @ //
<6.90m

The National Technical Approval Z-15.7-238 section 4.1.
limits the width of the loggia slab in this design variation
to a maximum of 6.90m.

Recessed balcony / loggia, supported on 3 sides.

Design at maximum slab width 11.30 m

PP
-

PP A A A R A A A N R

™,

7

N
/. HmvT

—_

Balcony

é) HIT-HT2 @é

Y HIT-VT

=11.30m

The National Technical Approval Z-15.7-238 section 4.1.
limits the width of the loggia slab in this design variation
to a maximum of 11.30m.

Recessed balcony / loggia, supported on 2 sides.
HALFEN Insulated connections HIT-HT are used to absorb
expected horizontal loads.

® In-situ thermal insulation or HIT-BQ, HIT-BD

Calculating the system length Lst

Lst

e

Dimensions in [cm]

72

To calculate the system length Ls; please
refer to the diagram on the left.

*) The condition 2 3 < 12 cm must be met.

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN INSULATED CONNECTION HIT-HT, HIT-S ANCHOR

Introduction HIT-HT

HIT-HT

® To absorb expected horizontal forces.

o HIT-HT1: Transfers horizontal forces parallel to the insulation plane.

HIT-HT2: Transfers horizontal forces perpendicular to the insulation plane.

HIT-HT3: Transfers horizontal forces parallel and perpendicular to the insulation plane.

HIT-HT1

10 cm-modules
B=0.10 m

Application examples HIT-HT1 / -HT2 / -HT3

HIT-HT2

HIT-HT3

g////ﬂ///////////ﬁ///////////

198

M I 3

/S VT HT2 A~ VT HT2 VT~

t-zv Lozv v-b

=

Balcony Balcony HT2\§§

=

VAR\E=

AVEN =

_________________________________ o
. - L I I T 3 =7

Fig. 1: Simply supported balcony on columns Fig. 2: Simply supported balcony on columns Fig. 3: Balcony supported on two sides
(HIT-HP/SP ZV see — from page 42) with column

Chapter 6 - Contents Page

Product description HIT-HT 74

Product variations HIT-HT 74

Load bearing capacity values HIT-HT 74

Installation diagram 75

Product description HIT-S-Anchor 75
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HALFEN INSULATED CONNECTION HIT-HT

Product Description, Product Variations HIT-HT

Product variations

Ordering example: HIT- HT3 - 18 - F90 @ @ Information on material specifications and

: test certificates can be found on page 88.
* Type / version

* Slab thickness h @ When ordering the standard version,
omit the reference from the specification.

* Fire protection @

| - standard

|
| - fireproof F9O | m

Horizontal forces parallel to the insulation plane

Vertical section '§ . Element
N . Reinforcement [l C20/25 C25/30
NIE: gt
AN W
g Shear  Horizontal Hrd Il Hrd L Hrdll Hrd L
Heg I force force .
Rd N N N
N 240 .80, 240 . [mm]  [kN] [kN] [kN]  [kN]
I 1 1
Top view % S 2xQD8 — 100 +7.4 0 +8.6 0
vl o
o
8, Q| -
4 3]

Dimensions in [mm]

Horizontal forces perpendicular to the insulation plane

HIT-HT2 _ _ 'u,j
Vertical section "y Element
a .
) § Reinforcement length C20/25 C25/30
<
el
- Shear  Horizontal Hrall HraL Hrall HraLl
J— . force force

[mm]  [kN] [kN]  [kN]  [kN]

Top view
- Hrd L H = 1x@10 100 0 +18.2 0 +21.1

| 250 | 80 | 250
* *

100

50| 50

Dimensions in [mm]

-

Horizontal forces parallel and perpendicular to the insulation plane

HIT-HT3

O, ~
~ ~
Vertical section E’TQ Element
0 | — i
N 2 Reinforcement length C20/25 C25/30
o
3
= Shear  Horizontal Hrd Il Hrd L Hrdll Hrd Ll
force force
N 240 .80 . 240 X Hrd |l [mm]  [kN]  [kN]  [kN]  [kN]
_ I 1 )
Top view § 2 HRdJ_H—{ 2x@8 1x@10 100 7.4 182 8.6 +21.1
8
2. o|
'3}
250 | 80 | 250 Dimensions in [mm]
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HALFEN INSULATED CONNECTION HIT-HT

Installation Diagram HIT-HT, Product Variations HIT-S-Anchor

Position of the HIT-HT units in the cross-section of a wall in combination: Examples

Single-leaf masonry with balcony at main slab level

Double-leaf masonry with balcony at main slab level

‘ ‘ <‘ /| V@ ’
HIT-HT1 in I Balcony g Main slab Il Balcony @b
combination I I |
with I I
HIT-HP MV i 1
1] ‘
A A ) Expansion joint / //‘
p— f— . —_—— - .- AN i - - G -
| 5 W J | V%‘? ’
HIT-HT2 in I s I —
combination I — N —
itk I Balcony Main slab N celivary
HIT-HP ZV : 1 } }
I f
Il A A Expansion joint / /J
— - - AL B . U N, . - - GO - -
_ 7'7 S w < 7/ ''''' ’
T ¥
HIT-HT3 in } } c - . } } H -l
combination | ‘ \_ Balcony % " ﬁ Main slab ‘ ‘ \ Balc0ny Y : ﬁ
with HIT-VT N \ e — i _\.(\:‘ —
|| I 5
I
A A | ‘Expansion joint / /J
— A o | JEAN N _ N L _ 7 L. -

HIT-S-Anchors

If expected horizontal forces are to be transferred through the connection,

additional horizontal anchors must be installed.
Insert HIT-S-Anchors through the insulation of the HIT unit.
HIT-S-Anchors (B500 NR) are available as individual bars; see table on the right.

© 2014 HALFEN - HIT 14-E - www.halfen.com

Available HIT-S-Anchors

Specification Bar length [mm]
HIT-S-Anchor-8 820
HIT-S-Anchor-10 1150
HIT-S-Anchor-12 1180

75

-

MV / SP MV
MV-COR

NHP

HP OU/OD
SP OU/OD

w

HP zZV
SP zv

BX(BF):Q
U1 BX(BF)+Q-MOD i

+BQ/ VT

o\

BD HT

FT / OT / AT OO

O

ST/ WT

-_—
Information ©

Technical



=\

HP MV / SP MV
...-MV-COR

N

HP OU/OD
SP OU/OD

w

HP zZV
SP zv

D

BX(BF):Q
BX(BF)+Q-MOD

+BQ/VT Ul

(o)

BD HT

FT / OT / AT OO

O

ST/ WT

-

Information ©

Technical

HALFEN INSULATED CONNECTION HIT-BD

Introduction HIT-BD

HIT-BD

® Used for balcony slabs incorporated within the main slab, e.g. a loggia.

e Transfers positive and negative moments and shear forces.

HIT-BD

One-metre element
B=10m

Application examples HIT-BD

Application example HIT-BD

Balcony

Main slab

—

Standard one-metre element version for
negative and positive bending moments

and shear forces.

/ 1
L A A A A A AT
Z HIT-BD In-situ thermal insulation
- [a) -
s & s 2
= = = E
T Balcony T T Balcony T
p N Y y N ¥
OYYYYYYYNYYVAYY I Y YYYYYYYYYYYYYYY YWYV
Figure 1: Figure 2:
Balcony slabs cut into a floor slab (continuous slab); one example is Balcony slabs cut into a floor slab (continuous slab); one example is
a loggia. The balcony slab transfers positive and negative directed a loggia. The balcony slab transfers positive and negative directed
moments and shear forces. moments and shear forces.
Chapter 7 - Contents Page
Product description HIT-BD 77
Product variations HIT-BD 77
Load bearing capacity values HIT-BD 78
Installation diagram 79

76
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HALFEN INSULATED CONNECTION HIT-BD

Product Description, Product Variations HIT-BD

HIT-BD

t 700 +-80 700 +
ol & ©]
) C ] TZ/D
N
3 z @ Tension bars
O
Dimensions W ©) ' ® Shear bars
. = s C ! D/z .
in [mm] Sy @ Compression bars
Product description HIT-BD
< A Load range 12/7 12/10 14/10 12/7-QE 12/10-QE 14/10-QE 12/7-QEE 12/10-QEE  14/10-QEE
omponents
Width B [m] 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Tensionbgrs/ nx@[mm] 2x8@10 2x12010 2x16310 2x8@ 10 2x12010 2x16310 2x8310 2x12@310 2x163 10
Compression

bars Length [mm] 1480 1480 1480 1480 1480 1480 1480 1480 1480
Shear bars

 Standard nx@[mm] 2x4Q08 2x408 2x408 - — — — — —

* QE nx @ [mm)] - - - 2x4010 2x4010 2x4010 - - —

* QEE nx @ [mm] — — — — — — 2x4012 2x4012 2x4012

® Information on material specifications and test certificates can be found on page 88.

Product variations

Ordering example: HIT-BD - 12/7 - 20 - F90 - QE - 1L
L | L | L | L |
]

* Type / version

* Load range

* Slab thickness h

* Fire protection ®

| - standard

=
rgr

| - fireproof F9O

* Shear capacity @

| -standard @ QS - table above

| -increased @ QS - table above

| -increased @ QS - table above

» Concrete cover @

| - unspecified ¢y =30 mm | Standard for h 2 16 cm
— 1L forh =18 cm
|'1L G = 40 mm | 2L forh=z20cm i :
Custom designs are available on request.
| 2L ¢ =50 mm | 2 3L forh=z22cm For further details, please contact us:

— see inside back cover for contact details
@ When ordering the standard design, omit the reference from the specification.

Camber of the balcony slab — see type statics, Appendix 1

Joint spacings, installation clearances, maximum cantilever length acc. to DIN 1045-1 / DIN EN 1992-1-1 (EC2) — page 31

© 2014 HALFEN - HIT 14-E - www.halfen.com 77
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HALFEN INSULATED CONNECTION HIT-BD

Load Bearing Capacity Values Acc. to DIN 1045-1 / DIN EN 1992-1-1 (EC2) - Concrete Cover ¢y = 30, 40 and 50 mm

Load bearing capacity values HIT-BD one-metre elements

Design
values

MRd
[kNm/m]

Design
values

MRd
[kNm/m]

Design
values

MRd
[kNm/m]

Design
values

VRd
[kN/m]

mMrd Moment bearing capacity

Load range 12/7 12/10
For slab
thickness [cm]
16 +24.4 +24.4 +36.5 £36.5
17 +27.1 £27.1 +40.6 +40.6
18 +29.8 +29.8 +44.7 +44.7
19 +32.5 +32.5 +48.7 +48.7
20 +35.2 +35.2 +52.8 152.8
21 +37.9 £37.9 +56.9 +56.9
22 +40.6 +40.6 +60.9 +60.9
23 +43.3 +43.3 +65.0 +65.0
24 +46.0 +46.0 +69.0 +69.0
25 +48.7 +48.7 +73.1 £73.1
Load range 12/7 12/10
For slab
thickness [cm]
18 +24.4 +24.4 +36.5 +36.5
19 +27.1 £27.1 +40.6 +40.6
20 +29.8 +29.8 +44.7 144.7
21 +32.5 £32.5 +48.7 +48.7
22 +35.2 +35.2 +52.8 152.8
23 +37.9 £37.9 1+56.9 156.9
24 +40.6 +40.6 +60.9 +60.9
25 +43.3 +43.3 +65.0 +£65.0
Load range 12/7 12/10
For slab
thickness [cm]
20 +24.4 +24.4 +36.5 £36.5
21 +27.1 £27.1 +40.6 +40.6
22 +29.8 +29.8 +44.7 +44.7
23 +32.5 £32.5 +48.7 +48.7
24 +35.2 +35.2 +52.8 152.8
25 +37.9 £37.9 156.9 156.9

Load range

For slab
thickness
[cm]

16 - 25
18 - 25
19
20 -25

Note: Concrete strength

78

12/7

VRd Shear capacity in both directions

12/10

Standard

+44.0 +51.2

C20/25 / 2 C25/30
T

34.6 36.2

+44.0

+51.2

14/10 12/7-QE  12/10-QE  14/10-QE

+48.7 — — — - = - = = - - - -
541 — — — = =

+59.6 +29.8 £29.8 +44.7 +44.7 +59.6
+65.0 +32.5 432.5 +48.7 +48.7 +65.0
+70.4 +35.2 +35.2 +52.8 +52.8 +70.4
+75.8 +37.9 £37.9 +56.9 £56.9 +/5.8
+81.2 +40.6 +40.6 +60.9 +60.9 +87.2
+86.6 +43.3 +43.3 +65.0 +65.0 +86.6
+92.0 +46.0 +46.0 +69.0 +69.0 £92.0
+97.5 +48.7 +48.7 +73.1 +73.1 +97.5

12/7-QEE 12/10-QEE  14/10-QEE

concrete cover ¢y, = 30 mm Concrete strength: C20/25 / 2 C25/30

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8
+81.2
+86.6
+92.0
75

+59.6 — - — = = =

+65.0 +32.5 432.5 +48.7 +48.7 +65.0 +65.0
+70.4 +35.2 #3522 +52.8 £52.8 +/0.4 £70.4
+75.8 +37.9 £37.9 156.9 +56.9 +75.8 +75.8
+81.2 +40.6 +40.6 +60.9 +60.9 +87.2 +81.2
+86.6 +43.3 +43.3 +65.0 +65.0 +86.6 +86.6
+92.0 +46.0 #46.0 +69.0 £69.0 +92.0 £92.0
+97.5 +48.7 +48.7 +73.1 +73.1 +97.5 +97.5

14/10 12/7-QE  12/10-QE  14/10-QE

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8
+81.2
+86.6

12/7-QEE  12/10-QEE  14/10-QEE

concrete cover ¢, = 40 mm Concrete strength: C20/25 / 2 C25/30

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8
+81.2
+86.6

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8
+81.2
+86.6

+24.4
+27.1
+29.8
+32.5
+35.2
+37.9
+40.6
+43.3

+24.4
+27.1
+29.8
+32.5
+35.2
+37.9
+40.6
+43.3

+36.5
+40.6
+44.7
+48.7
+52.8
+56.9
+60.9
+65.0

+36.5
+40.6
+44.7
+48.7
+52.8
+56.9
+60.9
+65.0

+48.7 — - - - - -

+54.1 +27.1 £27.1 +40.6 +40.6 +54.1 +54.1
+59.6 +29.8 +29.8 +44.7 +44.7 +59.6 +59.6
+65.0 +32.5 £32.5 +48.7 +48.7 +65.0 +65.0
+70.4 +35.2 +#35.2 +52.8 +52.8 +70.4 +70.4
+75.8 +37.9 £#37.9 +56.9 £56.9 +/5.8 £75.8
+81.2 +40.6 +40.6 +60.9 +60.9 +87.2 +81.2
+86.6 +43.3 +43.3 +65.0 +65.0 +86.6 +86.6
14/10 12/7-QE

12/10-QE 14/10-QE

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8

12/7-QEE  12/10-QEE  14/10-QEE

concrete cover ¢y = 50 mm Concrete strength: C20/25 / 2 C25/30

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8

+48.7
+54.1
+59.6
+65.0
+70.4
+75.8

+24.4
+27.1
+29.8
+32.5
+35.2
+37.9

+24.4
+27.1
+29.8
+32.5
+35.2
+37.9

+36.5
+40.6
+44.7
+48.7
+52.8
+56.9

+36.5
+40.6
+44.7
+48.7
+52.8
+56.9

+48.7 — = - - = =

+54.1 +27.7 £27.1 +40.6 +40.6 +54.7 +54.1
+59.6 +29.8 +#29.8 +44.7 +44.7 +59.6 +59.6
+65.0 +32.5 £32.56 +48.7 +48.7 +65.0 +65.0
+70.4 +35.2 £35.2 +52.8 +52.8 +70.4 +70.4
+75.8 +37.9 £37.9 156.9 +56.9 +75.8 +75.8

14/10 12/7-QE 12/10-QE 14/10-QE 12/7-QEE 12/10-QEE  14/10-QEE

Concrete strength: C20/25 / 2 C25/30

+44.0 £51.2 — = = = — = = = — = = =
+73.3 £85.3 +73.3 +85.3 +/3.3 853 — — — = - =
+95.6 £119.5 +95.6 +119.5 £95.6 £119.5
+705.7£122.9 +£705.7+£122.9 £705.7 £122.9

Increased shear capacity Increased shear capacity

All necessary verifications including verifying concrete
strut shear pressure have been already considered
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HALFEN INSULATED CONNECTION HIT-BD

On-site Reinforcement, Installation Diagram

On-site reinforcement for balcony connections HIT-BD

Longitudinal section Cross-section A-A
Q4 A
8 ) ; T o T 2000 O oo 20 8/ Boo o0
B | i U
3 2C25/30 2C20/25 (2) i ||2C25/30i8
V| o . : . : : : “ w] ]«
< o] ; \J AN L
g4 |
Balcony slab A — Main slab
Longitudinal section Cross-section A-A - Longitudinal mesh bars
/ Transverse mesh bars
3 3 = = ® ®== 5 5
———————
Balcony slab wie]e) @ ®|® Main slab @
+——=300— |- 2300——+ +— 380 ﬁ
© © \Transverse mesh bars
Dimensions in [mm] Longitudinal mesh bars
@ HIT tension/compression bar
g :g :gssil;agzimpression bar LR ehigpter 12,02 )
® Top connecting reinforcement, On-site connecting DIN ,EN 19_92-1-1 (EC2) 9.341 '_4
steel bars or mesh reinforcement: requires stirrups to be placed in the
® Bottom connecting reinforcement, LT tati dix 1 outer edge of the balcony slab as an
steel bars or mesh see = lype statics, appendix edge frame. Additionally, item @
@ End U-bar @ 8mm as end anchorage for must be installed.

Transverse tensile reinforcement 2 @ 8 mm
© U-bar @ 6mm, e =10cm

Connecting reinforcement

Recommended on-site connecting reinforcement

Variation A Variation B Variation C
L)II'FF)?BD = B500A/B mesh only Bar steel B500B - COT?tigzld bTriSES%%%OA/ B
Main slab thickness Main slab thickness Main slab thickness
< 20cm >20 = 25cm < 20cm >20 = 25cm <20cm >20 = 25cm
12/7 R 513A = @ 10/15 @ 10/12,5 Q 188A + @ 8/15 Q257A + @ 8/15
12/10 = = @ 10/9 @ 10/7,5 Q 335A + @ 8/10 Q377A + @ 8/10
14/10 *) — — @ 12/7,5 @ 12/7,5 Q377A+ @ 10/10 Q513A+ @ 10/10

*) Due to the small clearances, we recommend limiting the maximum grain size of the aggregate to 16 mm and using concrete with a plastic consistency.

Installation diagram HIT-BD

Longitudinal section

= A — 80+
o AT : - ® Onssite reinforcement
L . T e I .
3 @<c25/30 } S > czo@@
T 0 o | o HYL g ; \OH o o
-~ .

@+ :

Al |

A —
Balcony slab Main slab

Dimensions in [mm]
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HALFEN INSULATED CONNECTION HIT-FT, HIT-OT, HIT-AT

Introduction HIT-FT, HIT-OT, HIT-AT

HALFEN HIT Insulated connections to form a thermal barrier between main slab and:

 a corbelled parapet - HIT-FT
a corbel - HIT-OT
a parapet - HIT-AT

o Select the unit spacing based on structural requirements.

Application examples Dimensions in [mm)]

Roof slab
Element width 300 300 300
B=0.30m
7 In-situ thermaLin;ﬂation s
& i R e RS S S N
Corbelled parapet
o I
m
N HIT-FT HIT-FT HIT-FT
=150 | a |
= Element spacing based
on static calculation
Fig. 1: Roof slab with a corbelled parapet connected.
The corbel is designed as a continuous beam.
Main slab
300 300 300
Element width H T—T
B=0.30m : ; :
s In-situ th | lati s
L nsity erpa msu/? ion, s
& A NN A, Wy
Corbel
o
o HIT-OT HIT-OT HIT-OT
o =150 | a |
0
= T Element spacing based !
on static calculation
Fig. 2: Main slab with a corbel connected.
The corbel is designed as a continuous beam.
Element width
- 300 300 . Roofslab . 300
B=0.30m ] }—} }—j 00 }_}
y Oy K AT
| In-situ thermal insulation
2150 l a l
* A
= Element spacing based
on static calculation
Fig. 3: Roof slab with a parapet connected.
The corbel is designed as a continuous beam.
Chapter 8 - Contents Page
Product information HIT-FT 81
Product information HIT-OT 82
Product information HIT-AT 83
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HALFEN INSULATED CONNECTION HIT-FT, HIT-OT, HIT-AT

Product Information HIT-FT

Product description

® Tension / compression bars 3 x @ 6 mm, B500 NR

@ Shear bars 2 x @ 6 mm, B500 NR

@ Tension / compression bars 3 x @ 6 mm, B500 NR
— \

|

! |

130

“Hf

30-70

440

30-80
160-250

Dimensions in [mm]

Static system

<

<3

S l ) MRd
§><

Installation diagram HIT-FT

A

Support

PR
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Ordering example

HIT - FT -20-F90

SR e

* Product group / type

* Slab thickness h [cm]

* Fire protection @

® When ordering the standard version,
omit the refernce from the specification.

@ Information on material specifications and
test certificates can be found on page 88.

Load bearing capacity

Concrete cover ¢y 2 30 mm Concrete strength: C20/25/= C25/30
8

Vrd max Mgy max Mgy Vrd
=13.3 kN1=1.48 kNm /K\ =1.60 kNm [ 15.6 kN

1.5
P
/AR \
+1.2

/7 NI
/

Y
/ \\\ \
/|

+0.6 7 S
\
/ Admissible range \
+0.3 4 \\
N
/ \\ \
+0.0 f +

30 20 410 0 10 20 30 40 50
Normal force capacity Npy [kN]

Moment bearing capacity Mgy [kNm]
i+
)
O

On-site reinforcement HIT-FT

® Onssite reinforcement
@ min. @ 6, e = 150 mm
® min. @ 6, e = 150 mm

HIT-FT

Min. @ 6, e = 150 mm @<

Support:

oo

Parapet
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HALFEN INSULATED CONNECTION HIT-FT, HIT-OT, HIT-AT

Product Information HIT-OT

Product description

3x@ 6mm, B500 NR
2 x @ 10mm, B 500 NR
2 x @ 12 mm, stainless steel

® Tension bars
@ Shear bars
® Compression bearings

O ;

g
oum T £ o 1 N
@ 150-160] 80 555 ]
30-40]] 120 l iH .

Dimensions in [mm]

Static system

< 2/3-|k

»—?
+Hgg “+Péd
el

[ - L

Iy = cantilever length of the bracket

Installation diagram HIT-OT

I

OO

HIT-OT

Eﬁ/ Support
=Yz

82

Ordering example

HIT - OT -20-F90

S e

* Product group / type

¢ Corbel thickness h [cm]

* Fire protection ®

® When ordering the standard version,
omit the reference from the specification.

@ Information on material specifications and
test certificates can be found on page 88.

Load bearing capacity

Concrete cover ¢y 2 30 mm Concrete strength: = C20/25

30.0 T T
Py = 24.39 kN

25.0 = =
g T~—_ Impermissible range
= 20.0 B~y
o \\\
S 150 S Hrq =18.76 kN
5 f < ||Prg= 776 kN
h Permissible range e
£ 100 <)
3
>

5.0

0.0

0.0 20 40 6.0 8.0 10.0 120 14.0 16.0 180
Horizontal force Hey [kN]

On-site reinforcement HIT-OT

® On-site connecting reinforcement
® 2 x closed stirrup

® 2 x U-bar

@ Additional rebars 2 8mm @

=
@
Support
i (I IS
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HALFEN INSULATED CONNECTION HIT-FT, HIT-OT, HIT-AT

Product Information HIT-AT

Product description

2 x3 @ 8 mm, B500 NR
2 x2 @ 6 mm, B500 NR

® Tension / compression bars
@ Shear bars

b=
160 -250

590

‘2160‘80‘

0

e ___ .

Al

Dimensions in [mm]

Static system

Mg

m
‘NEd

Design section

VEed

Installation diagram HIT-AT

C20/25

© 2014 HALFEN - HIT 14-E - www.halfen.com

Ordering example

HIT - AT -20-F90

SR e

Ordering example:

* Product group / type

* Parapet width b [cm]

* Fire protection @

® When ordering the standard version,
omit the reference from the specification.

® Information on material specifications and
test certificates can be found on page 88.

Load bearing capacity

Concrete cover ¢y 2 30 mm Concrete strength: C20/25/= C25/30

= 16.0{Veg =12.3 kN1{Vgq :14_T kN]
X | | | |
>aa14'0 Neg=70 160 150 "T;40 130 %|2l‘3 =10‘ ="0[kN]
o 120 i i i i
S INeg=60 =50 =40 =30 =20 =10  50[kN]
S 10.0-} ' } i i
5 godt M I | | |
S ool 1 | | \
£ eoqi | |
g I | - |
40 |\ .\ i i |\ \
| I | I |
2.0 T T T T
O A
0.0+H—H oo
000 050 100 150 200 250 3.00 3.50

Moment bearing capacity Mgy [kNm]

On-site reinforcement HIT-AT

@ Onssite connecting reinforcement
@ @ 6mm
® @ 8mm
® U-bar min. @ 6mm
e <250mm

( @ 3x @ 8, e =100 mm

® U-bar
min. @ 6, e <250 mm
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HALFEN INSULATED CONNECTION HIT-ST, HIT-WT

Introduction HIT-ST, HIT-WT

HIT-ST:

@ Cantilever connection for thermal separation of cantilevered reinforced concrete beams.

® Transfers high bending moments and shear forces.

HIT-ST
Standard dimensions Mg
B/H=0.2/0.4m

HIT-WT:

Application example

B,
Main slab
In-situ thermal insulation
N7
M—HIT-ST HIT-ST /
! Balcony
Beam Beam

e<11.30m

Fig. 1: Thermally insulated beam connections

® Wall connection for thermal separation of a cantilevered shear wall from the building.

@ Transfers bending moments as well as vertical and horizontal shear forces.

HIT-WT

Element dimensions
B=0.15-0.25m
H=15-35m

Application example

B

+—4

Main slab

In-situ thermal insulation

— HIT-WT HIT-WT/

Balcony
Shear wall Shear wall

e<10.10m

Fig. 2: Thermally insulated shear wall connections

O

ST/ WT

-

Information ©

Technical
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HALFEN INSULATED CONNECTION HIT-ST, HIT-WT

Product description HIT-ST

HIT-ST Tr Iz Iz i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ——
< HIT-ST Tension bar g ® Information on
2 C25/30 %7 la ﬂ = C20/25 material specifi-
= tions and test certi
= o -
T la HIT-ST Shear bar <] C_a Homs clnel St EEI
| T | ficates can be found
— ° s ! on page 88.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .= _____ HITST Compressionbar

Dimensions in [mm] Outside

Inside

%,

Product description

- Load range: HIT-ST 1 HIT-ST 2 HIT-ST 3 HIT-ST 4
Components .
Width B B [m] 0.20 0.20 0.20
Tension bars nx @ [mm] nx @ [mm] 3010 3012 3014 3016
Standard/VB2 Iz [mm] 700 / 900 740 / 1060 850 / 1220 1270 / 1760
Compression N x @ [mm] nx @ [mm] 3012 3014 3016 3020
bars Standard/VB2 Ip [mm] 550 / 900 565 / 1035 635/ 1170 770 / 1435
Shear bars nx @ [mm] nx @ [mm] 2010 2012 2014
Standard/VB2 Iq [mm] 505 / 695 565 / 765 625 / 875 695 / 975
. . req. As [cm2] 1.53 2.09 2.83
Onsite stITUPS s & [mm]  selected: 208 2010 2010
Load bearing capacities and product variations
Concrete strength: C20/25
Bending moment Mgg [kNm] 33.3 43.6 60.8
Shear force VRd [kN] 36.1 50.2 66.3
Expansion joint spacing e [m] 10.1 9.2 8.0

Ordering example:
* Product group

* Beam type

]

‘ HIT q ST1 ‘-‘VB2 - F90‘

* Bond quality ®

* Fire protection @

On-site reinforcement / Installation diagram

® When ordering the standard version,
omit VB2 and F90 from the specification.

© 2014 HALFEN - HIT 14-E - www.halfen.com

7777777 HIT-ST
| o= 0 ? .
@ ® O Beam
00 @¥ —
,,,,,,, L N T T
| Balcony HIT-ST |
@ o o = 2 —— a a a ‘
[ [ Tension bars ‘
Beam \ l Wall |
Shear bars ‘
il \
. Compression bars ‘
e o 9 5 H‘ ‘

® U-bar reinforcement according to
the structural engineer's specifica-
tions

@ Suspension and tensile splitting rein-
forcement in accordance with the
above table "Product description”

® Ons-site edge frame

@ Connecting reinforcement of the
tension and compression bars

Fix the on-site connecting reinforce-
ment in accordance with the structural
engineer's drawings and specifications.
Observe the required Ag values
specified in the table above.
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HALFEN INSULATED CONNECTION HIT-ST, HIT-WT

Product description HIT-WT

HIT-WT L oc
]
5%
e 2 C25/30 -
B e
L C
-E o T
8% E—
—_————
e e

ROV

>C20/25

—

Lower
section

1.5-3.5m

h

@ Information on

material specifi-
cations and test certi-
ficates can be found
on page 88.

Product description

Load range: HIT-WT1

Components -

for wall thickness [cm] 15 - 25
Tension bars nx @ [mm)] 408
Compression bars nx @ [mm] 4010
Shear bars
- vertical nx @ [mm)] 606
- horizontal nx @ [mm)] 2x206

HIT-WT2 HIT-WT3

15 -25
408
6 @10

6038
2x206

2x206

HIT-WT4
15 - 25
4012
6014

6012
2x206

Load bearing capacities and product variations

Load bearing capacity of the element

Bending moment Mgd [kNm]
; Il heigh 150-200 63.4
or wall height 200-250 87.0
h [cm]
> 250 110.7
Shear capacity VRd [kN] 33.9
Expansion joint spacing e[m] 11.3

Ordering example:

* Product group

* Wall type

* Wall thickness [cm]

81.9
113.4
144.9
68.1
11.3

HIT - WT2 - 19 - 225 - F90
(I L

» Wall height [cm]

« Fire protection @

® When ordering the standard version,
omit the reference from the specification.

Concrete strength: C20/25

158.7
219.9
281.2
146.3
10.1

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN INSULATED CONNECTION HIT-WT

Installation Diagram, On-site Connecting Reinforcement

Installation diagram

| @ HITWT @ |

T Ll LJ Ll T ,({U
; 4=

External shear wall

On-site connecting reinforcement

| HIT-WT

Custom designs are available on request.

The thermally insulated HIT-WT

wall connection is available for

wall heights h = 1.5 to 3.5m.

For easy transportation and handling,
the HIT-WT units are shipped in
multiple units, minimum of at least
three separate component groups
(upper, centre and lower section).

® On-site wall reinforcement as
defined by the structural engineer.
@ U-bars as structural edge frame.
® Minimal two 8 mm @, rebar,
in the inner and outer shear wall.
@ Connecting reinforcement of the
HIT tension bars depends on the
structural requirements.

For further details, please contact us: — see inside back cover for contact details

© 2014 HALFEN - HIT 14-E - www.halfen.com
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HALFEN HIT INSULATED CONNECTION

>1 Material Specification and Test Certificates
Sx
a O
s 9
>3
5% Material specification
=c
9 HALFEN HIT Insulated Connection DIBt Berlin, National Technical Approval no. Z-15.7-238
 Tension bars Reinforcing stainless steel type B500 NR welded to reinforcing steel BS00B

(BSt 500 S) or alternatively:

welded stainless steel rod material No. W 1.4401, W 1.4404, W 1.4571 of
strength class S 460, according to National Technical Approval no. Z-30.3-6,
welded to B500B (BSt 500 S) reinforcing steel according to DIN 488

HP OU/OD
SP OU/OD

3
«  Compression bearings Stainless steel material no. W 1.4404, W 1.4362 according to
22 P & National Technical Approval no. Z-30.3-6
[-Ty-
Iwn

Reinforcing stainless steel B500 NR

» Shearbars (if required, welded to reinforcing steel B500OB)

4 e U-bars B500B reinforcing steel
a
g.\% *  Transport bars B500B reinforcing steel
%g * Insulating material WLG 035 expanded polystyrene foam
Fire boards (for F90 version) Fibre cement board, Construction material class A1

Connecting components

* Concrete General purpose concrete according to DIN 1045-2 / DIN EN 206-1 with a raw
density between 2000 kg/m3 and 2600 kg/m3 (light weight concrete is not
permitted). Minimum concrete strength C20/25 and depending on exposure classes
according to DIN 1045-1, table 3 / DIN EN 1992-1-1/NA, table NA.E.1

*  Onssite reinforcement B500B reinforcing steel

7
*  National Technical Approval DIBt Berlin, National Technical
2 Approval no. Z-15.7-238

- Connection for reinforced concrete slabs
according to DIN 1045-1 / DIN EN
1992-1-1 and DIN EN 1992-1-1/NA

- Including Fire protection (Design F90)

* Type statics German Institute Landesgewerbeanstalt Bayern:
Test Report No. 1c / Test Report No. 2c /
Test Report No. 3a / Test Report No. 4 /
Test Report No. 5a / Test Report No. 6

*  RAL Quality Mark RAL German Institut for Quality
Assurance and Certification,
RAL Quality Mark Anchoring- and
Reinforcement technology RAL-GZ 658/2

mm

=
o

E E Approvals and type tests on the internet
The approvals and type tests can be found at our website

or simply scan the code and then select the document.

c
w.2
S
o
<= E
5=
]
FE
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HALFEN HIT INSULATED CONNECTION

Building Physics, Technical Information

Building Physics and Technical Information

® The temperature field in the cross-section (shown as isotherms) illustrates the advantages
of the HALFEN HIT Insulated connection for the required minimum thermal insulation:
For instance no condensation and mould growth in critical areas.

Balcony slab - installed without insulation:
¢ thermal bridge

¢ condensation

* moisture penetration

¢ mould growth on ceiling and wall

ﬁ below the
’ dew point

Temperature

Balcony slab with
HALFEN Insulated connection HIT-HP and HIT-SP:

effective thermal insulation of the balcony slab

no condensation, temperature above the dew point
perfectly designed structural physics

prevents cracks in the concrete resulting from extreme
thermal expansions in the balcony connection

Chapter 10 - Contents Page
Thermal Insulation basics 90
Building authority approved thermal values HIT-HP MV, HIT-SP MV 94
Building authority approved thermal values HIT-HP ZV, HIT-SP ZV 98
Passive House Institute certificates 100
Sound proofing according to DIN 4109 101
Fire protection according to DIN 4102 102
HIT-Software 104
Tender specification 106
Practical sized elements: combine various HIT units to optimize material use, HALFEN HIT-FK spacer elements 108
Project check list 110
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HALFEN HIT INSULATED CONNECTION

Thermal Insulation

Thermal insulation

Structural thermal bridges such as balconies may lead to
moisture problems resulting from lower temperatures

on internal surfaces. Moreover, thermal bridges normally
cause additional loss of heat.

Consequently, correct planning using thermally insulated
balcony slab connections:

* prevent condensation and mould growth by fulfilling
the minimum thermal insulation requirements according
to DIN 4108-2

* reduce the transmission heat losses in the area of the
connections

Prevention of condensation and mould growth by fulfilling
the minimum thermal insulation requirements according to
DIN 4108-2

Depending on the temperature, the air can retain different
amounts of moisture. With a rise in air temperature, the
amount of storable moisture increases. In a room, the air is
constantly moving (room air flow). The water content in a
defined flowing air volume remains nearly constant.

However, the temperature of the air changes when the air
flows along colder external components. The storage capacity
of the air decreases as the air cools down, resulting in an in-
crease in relative humidity. Condensation always occurs when
the relative humidity reaches 100 %. Assuming a room tem-
perature of 20°C and a relative humidity of 50% condensa-
tion would occur when the air cools down to approx. 9°C
(see dew point diagram on the right). If, under the given con-
ditions, the temperature at the inner surface of an adjacent
component, for instance the wall or the ceiling, is 9°C or
colder, then condensation will form on this surface.

Correct application of HALFEN HIT Insulated connections pre-
vents the surface of the wall/ceiling from falling below the
dew point and therefore prevents condensation. An increased
relative humidity of approx. 80 % above the surface of the
component promotes mould growth.

In a standard scenario with an indoor temperature of 20°C
and a relative humidity of 50 %, cooling down the air

to approximately 13°C raises the relative humidity to 80 %.

90

o(/ /
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° \@/
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€
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[}
©

40% 50% 60% 70% 80% 90% 100%

relative (air) humidity
Fig.: Dew point diagram

HALFEN HIT Insulated connections prevent cooling of the
adjacent components at the inside of the balcony below the
critical temperatures for condensation and mould growth.
The criterion to prevent mould growth is the temperature
factor fr. It is defined as the ratio of the lowest surface tem-
perature minus outside temperature to the total temperature
difference (inside temperature minus outside temperature).

DIN 4108-2 stipulates that the temperature factor frg
must be higher than 0.7 for all component connections.

According to the National Technical Approvals Z-15.7-293
and Z-15.7-238 the minimum thermal insulation requirement
in accordance with DIN 4108-2 has already been proved and
applies to the complete HALFEN HIT Insulated connections
load range.

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION

Thermal Insulation

Reduction of transmission losses

The Energy Saving Regulation (EnEV) specifies that the
primary energy demand required to heat a building must

be limited. To calculate this energy demand, thermal bridges
through concrete balcony slabs must also be taken into
account. Monolithic balcony systems without thermal
separation have the same effect as cooling fins due to their
geometry and therefore they cause substantial heat losses.

Thermal bridges can be calculated in three different ways:

Method 1: An increase of all thermal transmission coeffi-
cients by AUwsg = 0.10 W/(m2K) for the entire
heat transmitting outer surface without any fur-
ther analysis of the thermal bridges

Method 2: When consistently adhering to the regulations for
energetically efficient component connections
according to DIN 4108, supplementary sheet 2,
the effect of the thermal bridge is taken into ac-
count with the increase of the thermal transmis-
sion coefficient for the total heat transmitting sur-
face area by AUwg = 0.05 W/(m2K)

Method 3: By a detailed verification of the specific trans-
mission loss of the thermal bridges according to
DIN V 4108-6 or DIN V 18599 or by the determi-
nation of an individual additional value for ther-
mal bridges

HALFEN HIT Insulated connections provide the engineer
with every opportunity to determine the effect of thermal
bridges by using all verification options mentioned above.

Method 1 is used to calculate the highest transmission losses.
Engineers who don't consider the structural design of
thermal bridges are “disciplined” by the regulations of

the Energy Saving Regulation (EnEV) with high additional
transmission losses.

The simplified verification method (Method 2) where
AUws = 0.05 W/(m2K) is applied can be used because
HALFEN HIT Insulated connections are classified in

DIN 4108, supplementary sheet 2, according to National
Technical Approval Z15.7-238. The respective verification
has also been proven for the HALFEN HIT Insulated connec-
tions with the highest reinforcement content.

© 2014 HALFEN - HIT 14-E - www.halfen.com

Method 3: In most cases even when conforming to the speci-
fications stipulated in DIN 4108, the calculated specific trans-
mission loss Ht (resulting from standard cross-sections and
thermal bridges) is still so high that the max. thermal ceiling
set by the EnEV is not easy to maintain. Planners have to
deal with this problem when they have to meet predefined
criteria.

In these cases it is neccesary to determine the exact transmis-
sion losses of all thermal bridges in a detailed analysis.

For structural component linear connections the linear ther-
mal transmission coefficients (y-value) are defined by set
standards.

Some building products manufacturers specify a Aeq-value for
the insulation capacity of thermal separation elements.

Leq is the equivalent thermal conductivity of a replacement
cross-section of inhomogeneous building products without
any metallic penetration such as for a special insulation ele-
ment at the base of the masonry. In this case, the y-value for
the detailed analysis of the thermal bridges can be deter-
mined with the Leqvalue by a two-dimensional calculation of
the thermal bridges by the engineer without having to model
a geometrically complex insulation element at the base of
masonry.

This method is only applicable to a limited extent for structur-
al components with metallic like penetrations as found in bal-
cony slab connection as uniform standards for basic or
boundary conditions calculation for equivalent thermal con-
ductivity value have not been defined.

The thermal values for HALFEN Iso-Element types HIT-HP MV /
HIT-SP MV and HIT-HP ZV /HIT-SP ZV are included in the
European Technical Approval ETA-13/0546 and National Tech-
nical Approval Z-15.7-293.

Standard specification for non-residential buildings

The DIN V 18599 specifications regulates the calculation of
annual primary energy demand of non-residential buildings,
thermal bridges are calculated analogously, i.e. they can
also be alternatively calculated using method 1, 2 or 3 to
determine specific heat transmission loss Ht and the annual
energy demand.
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HALFEN HIT INSULATED CONNECTION

Thermal Insulation

Standard specification for the calculation of thermal bridges to determine the annual primary energy

demand according to the Energy Saving Regulation EnEV 2009

Description/
basics standard

Restricting the annual primary
energy demand to the permissible
value required in the EnEV 2009

Actual annual primary energy
demand for a residential building
according to DIN V 4108-6 and
DIN V 4701-10

Annual thermal heat demand
Qp according to DIN V 4108-6
(monthly balance)

Monthly thermal
heat demand Qp, m

Specific transmission

without verifications

AUwsp = 0.10 W/(m2K)

Residential building

Method 3
Exact calculation of thermal bridges
with linear thermal transmission coefficients

Method 1 Method 2

specification details or
equivalent details

= yval
AUwsg = 0.05 W/(m2K) (= y-values)

Qp, act. < QPp, max.

Qp, max Subject to reference building according to EnEV 2009,
Annex 1 for residential buildings
(or Annex 2 of EnEV 2009 for non-residential buildings)

Qp, act. =€p (Qh + Qw)

Qn Annual thermal heat demand

Qw =AN * 12.5 kWh /(m?2a) Useful heat demand for water heating

ep energy requirement value of a system related to primary energy

Qh= %/\ Qh, M/pos The annual thermal heat demand is the sum of all monthly heat

demands with a “positive” thermal heat demand value

Qh, m = 0.024 (Ht + Hy) (6i - Be,m) tm - nMQg,m
Note: the monthly thermal heat demand
is positive when the losses exceed the gains

Ht = SUiAiFx,i + AUwg x A Ht = SUiAFi + Zljy

(o)

BD HT

FT / OT / AT OQ

O

ST/ WT

=
o

c
w.2
S
o
<= E
5=
]
FE

heat loss Ht

AUwsg = 0.10 W/(m2K)
fixed additional value

Consideration of
thermal bridges

AUwspg = 0.05 W/(m2K)
half the fixed additional value

Approved y-values for all component connections
(e. g. building edges, window reveals,

wall and ceiling connections, ceiling supports,
thermally decoupled balcony slabs)

y-values for different assembly situations of the
HIT connections, see tables — pages 94 ff.

Thermal bridge characteristic values according to National Technical Approval

The physical properties for HALFEN Iso-Elements HIT-HP MV /
HIT-SP MV and HIT-HP ZV / HIT-SP ZV in various type of
applications (based on a three-dimensional FEM calculation)
were determined in tests by the Institute for Materials
Research and Testing at the Bauhaus University MFPA in
Weimar in accordance with DIN EN ISO 10211 (linear coeffi-
cient of thermal transmission g, minimal surface temperature
min and temperature factor fgs;).

These values were officially integrated into the European

Technical Approval ETA-13/0546 and the national technical
approval Z-15.7-293.

92

For the first time building authority approved y-values

for a detailed standard-compliant thermal bridge verification
for insulated balcony connections are available throughout
Europe.

Compliance with the approved physical properties for
HALFEN Insulated connections HIT-HP and HIT-SP is
guaranteed by third party monitoring.

The approved physical property values for HALFEN
Insulated connections HIT-HP MV / HIT-SP MV and
HIT-HP ZV / HIT-SP ZV are listed in the tables on the
following pages.
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE CIS/B

Thermal Values According To Technical Approvals for HIT-HP MV and HIT-SP MV

Standard cross section for monolithic masonry

Installation diagram fiir monolithic masonry
Thermal transmission coefficient, standard cross section "Exterior wall": U = 0.311W/(mZ2K)
outdoor indoor « external wall (monolithic): width t = 36.5cm (A = 0.12 W/(mK))

t=365
« floor construction (indoor):

@ cement screed 5cm (A=1.35 W/(mK))

® monolithic masonry

Standard cross section for masonry with ETICS

Installation diagram for masonry with ETICS
Standard cross section for thermal transmission coefficient "Exterior wall"

¢ thermal insulation exterior wall:

:k*
pN
—+
N

s

[N

o

o

=

&B\/ﬁ/\{
NN

outdoor

¢ floor construction (interior):
@ cement screed 5cm (A=1.35 W/(mK))

A

MY

X
L

- ® lime-sandstone masonry

-
External insulation |~
—

i.e. ETICS —V® o Thermal values see pages 96-97
e
—
\,\/D
) ETICS = External Thermal Insulation Composite Systems

@® footfall insulation 3cm (A=0.035 W/(mK))
@®) reinforced concrete floor 18cm (A=2.3 W/(mK))
@ edge insulation strips 1cm (A = 0.14 W/(mK))

o Thermal values see pages 94-95

thickness t1 = 14cm, 22.cm or 30cm (A = 0.035 W/(mK))
« exterior (lime-sandstone): Thickness ty = 24cm (A = 0.99 W/(mK))

® footfall insulation 3cm (A=0.035 W/(mK))
@®) reinforced concrete floor 18cm (A=2.3 W/(mK))
@ edge insulation strips 1cm (A=0.14 W/(mK))

Calculating W-values with the HALFEN App

Calculations of thermal values for the HALFEN Insulated connections types

HIT-HP MV, HIT-SP MV, HIT-HP ZV and HIT-SP ZV can be done quite simply by using

the HIT-Calculator, a mobile application for your smartphone, iPhone or tablet.
The HIT Calculator App can be used to calculate HIT-HP MV and HIT-SP MV or
alternatively the calculation can be done online at the HALFEN website without
any download required.

HALFEN HIT App im Internet

Just scan the QR Code on the left, if you would
like to use the HALFEN App to calculate W-values
for your project.

[H]

HIT
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE CiS’B
>1 Thermal Values According to National Technical Approval HIT-HP MV - monolithic masonry
Sx
&9
=" Thermal bridge characteristic values for HIT-HP MV (High Performance) for monolithic masonry
T Thermal conductivity g in [W/(mK)] 0.18 0.12 0.08
2 Thermal transmission coefficient
of standard cross section "External wall" 0.455 0.311 0.211
a 3 U in W/(m2K)
§ § Load range YO Oimin®@  frq® YO Oimin®@  frq® YO Oimin®@  frq®
= HIT-HP MV- 0404-18-100-35 0.168 15.49 0.819 0.180 15.91 0.836 0.186 16.21 0.848
3 HIT-HP MV- 0504-18-100-35 0.173 15.45 0.818 0.185 15.86 0.834 0.192 16.15 0.846
HIT-HP MV- 0604-18-100-35 0.178 15.41 0.817 0.190 15.82 0.833 0.197 16.10 0.844
Z Z HIT-HP MV- 0804-18-100-35 0.188 15.35 0.814 0.200 15.74 0.829 0.207 16.01 0.840
HIT-HP MV- 0505-18-100-35 0.186 15.31 0.813 0.199 15.70 0.828 0.207 15.97 0.839
4 HIT-HP MV- 0705-18-100-35 0.196 15.25 0.810 0.209 15.62 0.825 0.217 15.88 0.835
5 é HIT-HP MV- 0805-18-100-35 0.201 15.21 0.809 0.214 15.58 0.823 0.222 15.83 0.833
%g HIT-HP MV- 0506-18-100-35 0.198 15.19 0.807 0.212 15.55 0.822 0.220 15.80 0.832
= g' HIT-HP MV- 0606-18-100-35 0.203 15.15 0.806 0.217 15.50 0.820 0.226 15.75 0.830
5 HIT-HP MV- 0706-18-100-35 0.208 15.12 0.805 0.222 15.46 0.819 0.231 15.70 0.828
£ HIT-HP MV- 0906-18-100-35 0.217 15.06 0.802 0.232 15.39 0.816 0.241 15.62 0.825
8 HIT-HP MV- 1006-18-100-35 0.222 15.03 0.801 0.236 15.35 0.814 0.246 15.58 0.823
E HIT-HP MV- 1106-18-100-35 0.226 15.00 0.800 0.241 15.32 0.813 0.251 15.54 0.821
6 HIT-HP MV- 0607-18-100-35 0.214 15.03 0.801 0.229 15.36 0.814 0.239 15.59 0.824
HIT-HP MV- 0707-18-100-35 0.219 15.00 0.800 0.234 15.33 0.813 0.244 15.55 0.822
£ HIT-HP MV- 0907-18-100-35 0.228 14.94 0.797 0.244 15.25 0.810 0.254 15.46 0.818
HIT-HP MV- 1007-18-100-35 0.233 14.91 0.796 0.249 15.22 0.809 0.259 15.42 0.817
7 HIT-HP MV- 1107-18-100-35 0.237 14.88 0.795 0.253 15.18 0.807 0.263 15.38 0.815
HIT-HP MV- 1207-18-100-35 0.242 14.85 0.794 0.258 15.15 0.806 0.268 15.35 0.814
= HIT-HP MV- 1407-18-100-35 0.250 14.80 0.792 0.266 15.09 0.803 0.277 15.27 0.811
HIT-HP MV- 0408-18-100-35 0.215 14.99 0.799 0.230 15.31 0.812 0.240 15.53 0.821
8 HIT-HP MV- 0708-18-100-35 0.230 14.89 0.795 0.246 15.19 0.808 0.256 15.40 0.816
= HIT-HP MV- 0808-18-100-35 0.234 14.85 0.794 0.251 15.16 0.806 0.261 15.35 0.814
g HIT-HP MV- 1008-18-100-35 0.243 14.80 0.792 0.260 15.09 0.803 0.271 15.28 0.811
E HIT-HP MV- 1208-18-100-35 0.252 14.74 0.790 0.269 15.02 0.801 0.280 15.20 0.808
9 HIT-HP MV- 1308-18-100-35 0.256 14.72 0.789 0.273 14.99 0.800 0.284 15.17 0.807
HIT-HP MV- 1309-18-100-35 0.266 14.61 0.784 0.284 14.87 0.795 0.295 15.04 0.801
% HIT-HP MV- 0610-18-100-35 0.245 14.71 0.788 0.262 14.98 0.799 0.273 15.16 0.807
= HIT-HP MV- 0910-18-100-35 0.259 14.62 0.785 0.276 14.88 0.795 0.288 15.05 0.802
1 0 HIT-HP MV- 1010-18-100-35 0.263 14.59 0.784 0.281 14.85 0.794 0.292 15.01 0.801
- HIT-HP MV- 1210-18-100-35 0.272 14.54 0.782 0.290 14.79 0.792 0.301 14.94 0.798
g :‘E HIT-HP MV- 1412-18-100-35 0.297 14.32 0.773 0.316 14.53 0.781 0.329 14.66 0.786
E“_g Dy = Linear thermal transmission coefficient in W/(mK)
@ Bgi,min = Minimum roomside surface temperature in °C
® frsi = Temperature factorin [ - ]
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE

CSIB

Thermal Values According to National Technical Approval HIT-SP MV - monolithic masonry

Thermal bridge characteristic values for HIT-SP MV (Superior Performance) for monolithic masonry

Thermal conductivity y in [W/(mK)]

Oy

® fRsi

© 2014 HALFEN - HIT 14-E - www.halfen.com

Thermal transmission coefficient
of standard cross section "External wall”

U in W/(m?K)
Bezeichnung der Tragstufe
HIT-SP MV- 0404-18-100-35
HIT-SP MV- 0504-18-100-35
HIT-SP MV- 0604-18-100-35
HIT-SP MV- 0804-18-100-35
HIT-SP MV- 0505-18-100-35
HIT-SP MV- 0705-18-100-35
HIT-SP MV- 0805-18-100-35
HIT-SP MV- 0506-18-100-35
HIT-SP MV- 0606-18-100-35
HIT-SP MV- 0706-18-100-35
HIT-SP MV- 0906-18-100-35
HIT-SP MV- 1006-18-100-35
HIT-SP MV- 1106-18-100-35
HIT-SP MV- 0607-18-100-35
HIT-SP MV- 0707-18-100-35
HIT-SP MV- 0907-18-100-35
HIT-SP MV- 1007-18-100-35
HIT-SP MV- 1107-18-100-35
HIT-SP MV- 1207-18-100-35
HIT-SP MV- 1407-18-100-35
HIT-SP MV- 0408-18-100-35
HIT-SP MV- 0708-18-100-35
HIT-SP MV- 0808-18-100-35
HIT-SP MV- 1008-18-100-35
HIT-SP MV- 1208-18-100-35
HIT-SP MV- 1308-18-100-35
HIT-SP MV- 1309-18-100-35
HIT-SP MV- 0610-18-100-35
HIT-SP MV- 0910-18-100-35
HIT-SP MV- 1010-18-100-35
HIT-SP MV- 1210-18-100-35

HIT-SP MV- 1412-18-100-35

= Linear thermal transmission coefficient in W/(mK)
@ Bgi,min = Minimum roomside surface temperature in °C

= Temperature factor in [ - ]

(1XQ)
0.132
0.136
0.141
0.149
0.148
0.156
0.161
0.158
0.163
0.167
0.175
0.180
0.184
0.173
0.177
0.186
0.190
0.194
0.198
0.206
0.174
0.187
0.191
0.200
0.208
0.212
0.221
0.201
0.214
0.218
0.226

0.250

0.18

0.455

Osi,min @
15.86
15.83
15.80
15.74
15.71
15.65
15.62
15.59
15.56
15.53
15.48
15.45
15.42
15.45
15.42
15.37
15.34
15.32
15.29
15.24
15.41
15.32
15.29
15.24
15.19
15.16
15.07
15.15
15.07
15.05
15.00

14.78

frsi @
0.835
0.833
0.832
0.830
0.828
0.826
0.825
0.824
0.823
0.821
0.819
0.818
0.817
0.818
0.817
0.815
0.814
0.813
0.812
0.810
0.816
0.813
0.812
0.810
0.807
0.807
0.803
0.806
0.803
0.802
0.800

0.791

(1XQ)
0.142
0.147
0.151
0.160
0.159
0.168
0.172
0.170
0.175
0.180
0.188
0.193
0.197
0.186
0.191
0.199
0.204
0.208
0.212
0.220
0.187
0.201
0.206
0.214
0.222
0.226
0.236
0.216
0.229
0.234
0.242

0.267

0.12

0.311

Osi,min @
16.33
16.30
16.26
16.18
16.15
16.08
16.04
16.02
15.98
15.94
15.87
15.84
15.81
15.85
15.81
15.75
15.71
15.68
15.65
15.59
15.80
15.69
15.66
15.60
15.53
15.50
15.39
15.50
15.40
15.37
15.31

15.06

frsi @
0.853
0.852
0.850
0.847
0.846
0.843
0.842
0.841
0.839
0.838
0.835
0.834
0.832
0.834
0.833
0.830
0.829
0.827
0.826
0.824
0.832
0.828
0.826
0.824
0.821
0.820
0.816
0.820
0.816
0.815
0.813

0.802

(1NQ)
0.147
0.152
0.157
0.166
0.165
0.175
0.179
0.178
0.182
0.187
0.196
0.201
0.205
0.194
0.199
0.208
0.212
0.216
0.221
0.229
0.196
0.210
0.214
0.223
0.232
0.236
0.246
0.226
0.239
0.244
0.252

0.279

0.08

0.211

Osi,min @
16.69
16.64
16.60
16.51
16.48
16.39
16.35
16.32
16.28
16.24
16.16
16.12
16.08
16.13
16.09
16.01
15.98
15.94
15.90
15.84
16.08
15.96
15.92
15.84
15.77
15.74
15.61
15.73
15.63
15.59
15.53

15.24

frsi @
0.868
0.866
0.864
0.860
0.859
0.856
0.854
0.853
0.851
0.849
0.846
0.845
0.843
0.845
0.844
0.841
0.839
0.838
0.836
0.833
0.843
0.838
0.837
0.834
0.831
0.830
0.825
0.829
0.825
0.824
0.821

0.810
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HALFEN HIT INSULATED CONNECTION HIGH PERFORMANCE CiS’B
>1 Thermal Values According to National Technical Approval HIT-HP MV - Masonry with ETICS
Sx
&9
S2 : o : :
=" Thermal bridge characteristic values for HIT-HP MV (High Performance) for masonry with ETICS
T Insulating material thickness in mm (ETICS) 140 220 300
2 Thermal transmission coefficient
. of standard cross section "External wall" 0.227 0.149 0.111
QQ U in W/(m2K)
§ 3 Load range y @ s min @ fRsi @ y @ Osimin @ frsi @ y @ Osimin @ frsi @
T HIT-HP MV- 0404-18-100-35 0.168 17.80 0.912 0.187 18.08 0.923 0.194 18.25 0.930
3 HIT-HP MV- 0504-18-100-35 0.175 17.76 0.910 0.193 18.05 0.922 0.200 18.21 0.929
- HIT-HP MV- 0604-18-100-35 0.181 17.73 0.909 0.199 18.02 0.921 0.206 18.18 0.927
; Z HIT-HP MV- 0804-18-100-35 0.194 17.66 0.906 0.211 17.95 0.918 0.217 18.12 0.925
HIT-HP MV- 0505-18-100-35 0.194 17.64 0.906 0.211 17.94 0.918 0.216 18.11 0.924
4 HIT-HP MV- 0705-18-100-35 0.207 17.57 0.903 0.223 17.87 0.915 0.228 18.05 0.922
o é HIT-HP MV- 0805-18-100-35 0.213 17.54 0.902 0.229 17.84 0.914 0.233 18.02 0.921
Eg HIT-HP MV- 0506-18-100-35 0.212 17.53 0.901 0.228 17.83 0.913 0.231 18.02 0.921
5 g’ HIT-HP MV- 0606-18-100-35 0.219 17.49 0.900 0.234 17.80 0.912 0.237 17.99 0.919
5 HIT-HP MV- 0706-18-100-35 0.225 17.46 0.898 0.240 17.77 0.911 0.243 17.96 0.918
£ HIT-HP MV- 0906-18-100-35 0.238 17.39 0.896 0.251 17.71 0.908 0.253 17.90 0.916
§ HIT-HP MV- 1006-18-100-35 0.244 17.36 0.894 0.257 17.68 0.907 0.258 17.87 0.915
h HIT-HP MV- 1106-18-100-35 0.249 17.33 0.893 0.262 17.65 0.906 0.263 17.85 0.914
6 HIT-HP MV- 0607-18-100-35 0.236 17.38 0.895 0.249 17.70 0.908 0.251 17.90 0.916
HIT-HP MV- 0707-18-100-35 0.243 17.35 0.894 0.255 17.67 0.907 0.257 17.87 0.915
g HIT-HP MV- 0907-18-100-35 0.255 17.29 0.891 0.267 17.61 0.904 0.267 17.81 0.912
HIT-HP MV- 1007-18-100-35 0.261 17.26 0.890 0.272 17.58 0.903 0.272 17.79 0.911
7 HIT-HP MV- 1107-18-100-35 0.267 17.23 0.889 0.278 17.56 0.902 0.277 17.76 0.910
HIT-HP MV- 1207-18-100-35 0.272 17.20 0.888 0.283 17.53 0.901 0.282 17.73 0.909
= HIT-HP MV- 1407-18-100-35 0.283 17.14 0.886 0.293 17.48 0.899 0.292 17.68 0.907
HIT-HP MV- 0408-18-100-35 0.239 17.35 0.894 0.252 17.68 0.907 0.253 17.87 0.915
8 HIT-HP MV- 0708-18-100-35 0.259 17.25 0.890 0.270 17.58 0.903 0.270 17.79 0.911
- HIT-HP MV- 0808-18-100-35 0.265 17.22 0.889 0.276 17.55 0.902 0.275 17.76 0.910
g HIT-HP MV- 1008-18-100-35 0.277 17.16 0.886 0.287 17.49 0.900 0.285 17.70 0.908
E HIT-HP MV- 1208-18-100-35 0.289 17.10 0.884 0.297 17.44 0.898 0.295 17.65 0.906
9 HIT-HP MV- 1308-18-100-35 0.294 17.07 0.883 0.302 17.41 0.897 0.300 17.63 0.905
~ HIT-HP MV- 1309-18-100-35 0.309 16.98 0.879 0.316 17.33 0.893 0.312 17.55 0.902
E HIT-HP MV- 0610-18-100-35 0.283 17.09 0.884 0.292 17.44 0.898 0.289 17.66 0.906
Z HIT-HP MV- 0910-18-100-35 0.301 17.00 0.880 0.308 17.35 0.894 0.304 17.58 0.903
1 0 HIT-HP MV- 1010-18-100-35 0.307 16.97 0.879 0.314 17.33 0.893 0.309 17.56 0.902
_s HIT-HP MV- 1210-18-100-35 0.318 16.92 0.877 0.324 17.28 0.891 0.319 17.51 0.900
% :E HIT-HP MV- 1412-18-100-35 0.356 16.70 0.868 0.357 17.08 0.883 0.349 17.33 0.893
E“_g Dy = Linear thermal transmission coefficient in W/(mK)
@ Bgi,min = Minimum roomside surface temperature in °C
® frsi = Temperature factorin [ - ]
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HALFEN HIT INSULATED CONNECTION SUPERIOR PERFORMANCE

CSIB

Thermal Values According to National Technical Approval HIT-SP MV - Masonry with ETICS

Thermal bridge characteristic values for HIT-SP MV (Superior Performance) for masonry with ETICS

Insulating material thickness in mm (ETICS)

Oy

® fRsi

© 2014 HALFEN - HIT 14-E - www.halfen.com

Thermal transmission coefficient
of standard cross section "External wall”

U in W/(m2K)

Load range
HIT-SP MV- 0404-18-100-35
HIT-SP MV- 0504-18-100-35
HIT-SP MV- 0604-18-100-35
HIT-SP MV- 0804-18-100-35
HIT-SP MV- 0505-18-100-35
HIT-SP MV- 0705-18-100-35
HIT-SP MV- 0805-18-100-35
HIT-SP MV- 0506-18-100-35
HIT-SP MV- 0606-18-100-35
HIT-SP MV- 0706-18-100-35
HIT-SP MV- 0906-18-100-35
HIT-SP MV- 1006-18-100-35
HIT-SP MV- 1106-18-100-35
HIT-SP MV- 0607-18-100-35
HIT-SP MV- 0707-18-100-35
HIT-SP MV- 0907-18-100-35
HIT-SP MV- 1007-18-100-35
HIT-SP MV- 1107-18-100-35
HIT-SP MV- 1207-18-100-35
HIT-SP MV- 1407-18-100-35
HIT-SP MV- 0408-18-100-35
HIT-SP MV- 0708-18-100-35
HIT-SP MV- 0808-18-100-35
HIT-SP MV- 1008-18-100-35
HIT-SP MV- 1208-18-100-35
HIT-SP MV- 1308-18-100-35
HIT-SP MV- 1309-18-100-35
HIT-SP MV- 0610-18-100-35
HIT-SP MV- 0910-18-100-35
HIT-SP MV- 1010-18-100-35
HIT-SP MV- 1210-18-100-35

HIT-SP MV- 1412-18-100-35

= Linear thermal transmission coefficient in W/(mK)
@ Bsi,min = Minimum roomside surface temperature in °C

= Temperature factor in [ - ]

(1XQ)
0.115
0.121
0.126
0.137
0.137
0.148
0.154
0.153
0.158
0.164
0.175
0.180
0.186
0.174
0.179
0.190
0.196
0.201
0.206
0.216
0.177
0.194
0.199
0.210
0.220
0.226
0.239
0.216
0.232
0.237
0.248

0.283

140

0.227

Osi,min @
18.12
18.09
18.06
18.00
17.99
17.92
17.89
17.89
17.86
17.83
17.77
17.74
17.71
17.76
17.73
17.67
17.65
17.62
17.59
17.54
17.73
17.64
17.61
17.56
17.50
17.48
17.39
17.50
17.42
17.39
17.34

17.13

frsi @
0.925
0.924
0.922
0.920
0.919
0.917
0.916
0.916
0.914
0.913
0.911
0.910
0.908
0.910
0.909
0.907
0.906
0.905
0.904
0.902
0.909
0.906
0.905
0.902
0.900
0.899
0.896
0.900
0.897
0.896
0.893

0.885

(1XQ)
0.134
0.140
0.145
0.156
0.155
0.166
0.171
0.170
0.176
0.181
0.191
0.196
0.201
0.190
0.195
0.205
0.210
0.215
0.220
0.229
0.192
0.208
0.214
0.224
0.233
0.238
0.251
0.229
0.244
0.249
0.258

0.290

220

0.149

Osi,min @
18.40
18.37
18.34
18.28
18.27
18.21
18.19
18.18
18.15
18.12
18.07
18.04
18.01
18.06
18.03
17.98
17.95
17.93
17.90
17.85
18.04
17.95
17.92
17.87
17.82
17.79
17.72
17.82
17.74
17.71
17.67

17.48

frsi @
0.936
0.935
0.934
0.931
0.931
0.929
0.927
0.927
0.926
0.925
0.923
0.922
0.921
0.922
0.921
0.919
0.918
0.917
0.916
0.914
0.921
0.918
0.917
0.915
0.913
0.912
0.909
0.913
0.910
0.909
0.907

0.899

(1XQ)
0.145
0.150
0.155
0.165
0.164
0.175
0.179
0.178
0.183
0.188
0.198
0.203
0.207
0.196
0.201
0.21
0.215
0.220
0.225
0.233
0.198
0.213
0.218
0.228
0.237
0.241
0.253
0.232
0.246
0.250
0.259

0.288

300

0.111

0si,min @
18.54
18.51
18.48
18.43
18.42
18.37
18.34
18.34
18.31
18.28
18.23
18.20
18.18
18.23
18.20
18.15
18.12
18.10
18.08
18.03
18.21
18.12
18.10
18.05
18.00
17.98
17.90
18.00
17.93
17.91
17.86

17.69

frsi @
0.942
0.941
0.939
0.937
0.937
0.935
0.934
0.933
0.932
0.931
0.929
0.928
0.927
0.929
0.928
0.926
0.925
0.924
0.923
0.921
0.928
0.925
0.924
0.922
0.920
0.919
0.916
0.920
0.917
0.916
0.914

0.908
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HALFEN HIT INSULATED CONNECTION HIGH & SUPERIOR PERFORMANCE  CISTB

>1 Thermal Values According to National Technical Approval for HIT-HP ZV and HIT-SP ZV
s

“Q

>3

== Standard cross section for masonry with ETICS

2

t1 b Installation diagram for masonry with ETICS
outside : inside

N

Standard cross section for thermal transmission coefficient “Exterior wall"
e thermal insulation exterior wall:

thickness t1 = 14cm, 22cm or 30cm (A = 0.035 W/(mK))
* exterior (lime-sandstone):

thickness t; = 24cm (A = 0.99 W/(mK))

HP OU/OD
SP OU/OD

3 « floor construction (interior):
@ cement screed 5¢cm (A = 1.35 W/(mK))

> s . .

E g @® footfall insulation 3cm (A = 0.035 W/(mK)) el velles s vl
@ reinforced concrete floor 16cm or 18cm o

for the given configuration

A=23W, K
( /(mK)) and boundary conditions.

@ edge insulation strips 1cm (A = 0.14 W/(mK))

® lime-sandstone masonry

External insulation
ETICS

Thermal values of HIT-HP ZV and HIT-SP ZV for masonry with ETICS (t1 = 140 mm)

Thermal transmission coefficient

BX(BF)+Q
+BQ/VT O BX(BF)+Q-MOD A

of standard cross section "External wall" U =0.227 [W/m2K]
U in W/(m2K)
Load range Linear thermal Minimum roomside Temperature factor
transmission coefficient surface temperature fRsi
HIT-HP 2V Y in W/(mK) Bsi,min in °C in[-1]
HIT-HP ZV- 0404-16-100-30-06 0.148 17.91 0.916
6 HIT-HP ZV- 0604-16-100-30-06 0.152 17.85 0.914
HIT-HP ZV- 0804-16-100-30-06 0.157 17.85 0.914
T HIT-HP ZV- 0404-16-100-30-08 0.155 17.86 0.914
HIT-HP ZV- 0604-16-100-30-08 0.163 17.76 0.910
HIT-HP ZV- 0804-16-100-30-08 0.171 17.76 0.910
7 HIT-HP ZV- 0404-18-100-30-10 0.161 17.82 0.913
HIT-HP ZV- 0604-18-100-30-10 0.175 17.65 0.906
2 HIT-HP ZV- 0804-18-100-30-10 0.190 17.65 0.906
HIT-HP ZV- 0404-18-100-30-12 0.171 17.77 0.91
8 HIT-HP ZV- 0604-18-100-30-12 0.190 17.56 0.902
= HIT-HP ZV- 0804-18-100-30-12 0.209 17.56 0.902
S HIT-SP zv y [W/(mK)] 0 si,min [°C] frsi [-]
3 HIT-SP ZV- 0404-16-100-30-06 0.095 18.23 0.929
B HIT-SP ZV- 0604-16-100-30-06 0.099 18.18 0.927
9 HIT-SP ZV- 0804-16-100-30-06 0.103 18.18 0.927
HIT-SP ZV- 0404-16-100-30-08 0.101 18.19 0.928
E HIT-SP ZV- 0604-16-100-30-08 0.108 18.11 0.924
E HIT-SP ZV- 0804-16-100-30-08 0.115 18.11 0.924
HIT-SP ZV- 0404-18-100-30-10 0.109 18.14 0.926
1 0 HIT-SP ZV- 0604-18-100-30-10 0.119 18.02 0.921
. HIT-SP ZV- 0804-18-100-30-10 0.129 18.02 0.921
Eg HIT-SP ZV- 0404-18-100-30-12 0.117 18.10 0.924
E»_E HIT-SP ZV- 0604-18-100-30-12 0.132 17.94 0.918
HIT-SP ZV- 0804-18-100-30-12 0.147 17.94 0.918
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Thermal Values According to National Technical Approval for HIT-HP ZV and HIT-SP ZV >1
Sx
&9
=3
Thermal values of HIT-HP ZV and HIT-SP ZV for masonry with ETICS (t1 = 220 mm) E E
Load range U = 0.149 [W/m2K] -
HIT-HP zVv g in W/(mK) Bsi,min in °C freiin [ -]
HIT-HP ZV- 0404-16-100-30-06 0.161 18.22 0.929 2
HIT-HP ZV- 0604-16-100-30-06 0.172 18.09 0.924 8 8
HIT-HP ZV- 0804-16-100-30-06 0.183 18.09 0.924 gg
HIT-HP ZV- 0404-16-100-30-08 0.168 18.18 0.927 &g
HIT-HP ZV- 0604-16-100-30-08 0.182 18.01 0.920
HIT-HP ZV- 0804-16-100-30-08 0.197 18.01 0.920
HIT-HP ZV- 0404-18-100-30-10 0.180 18.11 0.924 3
HIT-HP ZV- 0604-18-100-30-10 0.201 17.86 0.914
HIT-HP ZV- 0804-18-100-30-10 0.222 17.86 0.914 E E
HIT-HP ZV- 0404-18-100-30-12 0.189 18.06 0.922 250
HIT-HP ZV- 0604-18-100-30-12 0.215 17.78 0.911
HIT-HP ZV- 0804-18-100-30-12 0.240 17.78 0.911
HIT-SP zZV Y [W/(mK)] 6 si.min [°C] frsi [-] 40
HIT-SP ZV- 0404-16-100-30-06 0.120 18.47 0.939 c%
HIT-SP ZV- 0604-16-100-30-06 0.124 18.42 0.937 E.LO
HIT-SP ZV- 0804-16-100-30-06 0.128 18.42 0.937 %é‘
HIT-SP ZV- 0404-16-100-30-08 0.127 18.43 0.937 g
HIT-SP ZV- 0604-16-100-30-08 0.134 18.35 0.934
HIT-SP ZV- 0804-16-100-30-08 0.141 18.35 0.934 5
HIT-SP ZV- 0404-18-100-30-10 0.136 18.38 0.935 S
HIT-SP ZV- 0604-18-100-30-10 0.142 18.31 0.932 ~
HIT-SP ZV- 0804-18-100-30-10 0.148 18.31 0.932 %
HIT-SP ZV- 0404-18-100-30-12 0.145 18.33 0.933
HIT-SP ZV- 0604-18-100-30-12 0.155 18.23 0.929
HIT-SP ZV- 0804-18-100-30-12 0.165 18.23 0.929 6
.
Load range U =0.111 [W/m3K] *
HIT-HP zV y in W/(mK) O min in °C freiin [ -]
HIT-HP ZV- 0404-16-100-30-06 0.168 18.38 0.935
HIT-HP ZV- 0604-16-100-30-06 0.185 18.19 0.927 7
HIT-HP ZV- 0804-16-100-30-06 0.201 18.19 0.927
HIT-HP ZV- 0404-16-100-30-08 0.174 18.35 0.934 a
HIT-HP ZV- 0604-16-100-30-08 0.195 18.10 0.924 “
HIT-HP ZV- 0804-16-100-30-08 0.215 18.10 0.924
HIT-HP ZV- 0404-18-100-30-10 0.187 18.27 0.931
HIT-HP ZV- 0604-18-100-30-10 0.211 17.99 0.920 8
HIT-HP ZV- 0804-18-100-30-10 0.235 17.99 0.920 =
HIT-HP ZV- 0404-18-100-30-12 0.196 18.23 0.929 :
HIT-HP ZV- 0604-18-100-30-12 0.224 17.91 0.916 3
HIT-HP ZV- 0804-18-100-30-12 0.253 17.91 0.916 T
HIT-SP ZV y [W/(mK)] 0 simin [°C] frsi []
HIT-SP ZV- 0404-16-100-30-06 0.137 18.58 0.943 9
HIT-SP ZV- 0604-16-100-30-06 0.143 18.51 0.940
HIT-SP ZV- 0804-16-100-30-06 0.149 18.51 0.940 E
HIT-SP ZV- 0404-16-100-30-08 0.144 18.54 0.941 :
HIT-SP ZV- 0604-16-100-30-08 0.153 18.43 0.937 -
HIT-SP ZV- 0804-16-100-30-08 0.162 18.43 0.937
HIT-SP ZV- 0404-18-100-30-10 0.153 18.48 0.939 1 0
HIT-SP ZV- 0604-18-100-30-10 0.165 18.34 0.934 _c
HIT-SP ZV- 0804-18-100-30-10 0.177 18.34 0.934 .g%
HIT-SP ZV- 0404-18-100-30-12 0.163 18.43 0.937 'g:‘.; g
HIT-SP ZV- 0604-18-100-30-12 0.180 18.25 0.930 FE
HIT-SP ZV- 0804-18-100-30-12 0.196 18.25 0.930
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HALFEN HIT INSULATED CONNECTION HIGH AND SUPERIOR PERFORMANCE

CSIB

Passive House Institute Certification: HIT-HP MV, HIT-SP MV

General wall construction type

U = 0.127 W/(m2K)

External render 10mm

Insulation 300 mm

Brickwork 175 mm

Internal plaster 10mm

Approved criteria to achieve certifications

Reduced thermal bridges

The requirements on the elements must be satisfied in two

typical applications*)

*) Criteria has been proved by monitoring a terrasse house and a block of flats in

which HIT Insulated connection were installed

A Uwg < 0.025 W/(m2K)

No mould growth

Minimum surface temperature must be high enough to

prevent mould formation at standard edge conditions.

0i min > 17.00 °C

HIT-ZV - Thermal values
certified by the Passive House Institute

Minimum
HALFEN Insulated connection roomside surface
HIT-HP ZV / HIT-SP ZV temperature

0i,min [°C]
HIT-HP ZV- 0404-18-100-35-06 18.45
HIT-HP ZV- 0804-18-100-35-08 18.34
HIT-SP ZV- 0302-18-100-35-08 18.87
HIT-SP ZV- 0404-18-100-35-06 18.71
HIT-SP ZV- 0804-18-100-35-08 18.62
HIT-HP ZV- 0404-24-100-35-06 18.37
HIT-HP ZV- 0804-24-100-35-08 18.29
HIT-SP ZV- 0302-24-100-35-08 18.85
HIT-SP ZV- 0404-24-100-35-06 18.68
HIT-SP ZV- 0804-24-100-35-08 18.62

100

Thermal
transmission
coefficient
y [W/(m K)]

0.18
0.20
0.1
0.14
0.15
0.20
0.21
0.11
0.14
0.16

HALFEN Insulated connection

HIT-HP MV / HIT-SP MV

HIT-HP MV- 0404-18-100-35
HIT-HP MV- 0504-18-100-35
HIT-HP MV- 0506-18-100-35
HIT-HP MV- 0804-18-100-35
HIT-SP MV- 0504-18-100-35
HIT-SP MV- 0705-18-100-35
HIT-SP MV- 0804-18-100-35
HIT-SP MV- 0907-18-100-35
HIT-SP MV- 1006-18-100-35
HIT-SP MV- 1008-18-100-35
HIT-SP MV- 1107-18-100-35
HIT-SP MV- 1208-18-100-35
HIT-SP MV- 0504-22-100-35
HIT-SP MV- 0705-22-100-35
HIT-SP MV- 0804-22-100-35
HIT-HP MV- 0404-24-100-35
HIT-HP MV- 0504-24-100-35
HIT-SP MV- 0504-24-100-35
HIT-SP MV- 0705-24-100-35
HIT-SP MV- 0804-24-100-35
HIT-SP MV- 0907-24-100-35
HIT-SP MV- 1006-24-100-35
HIT-SP MV- 1008-24-100-35
HIT-SP MV- 1107-24-100-35

O

L
E8

Floor screed 50mm
Impact sound insulation 30 mm

Concrete (180 -240mm)

Passive House

Institute

Thermal bridge reduced

M Construction

HIT-MV - Thermal values
certified by the Passive House Institute

Minimum Thermal
roomside surface transmission
temperature coefficient
0i,min [°C] y [W/(m K)]
18.33 0.20
18.26 0.21
18.03 0.25
18.18 0.23
18.58 0.16
18.41 0.19
18.50 0.17
18.15 0.22
18.26 0.21
18.40 0.24
18.11 0.24
18.00 0.25
18.53 0.17
18.36 0.20
18.47 0.18
18.25 0.22
18.18 0.23
18.45 0.17
18.36 0.20
18.48 0.18
18.10 0.24
18.21 0.23
18.00 0.25
18.05 0.25
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CSIB

Soundproofing According to DIN 4109

Soundproofing Requirements

With balconies and access balconies, vibration is transferred
into the main structure of the building and distributed into
adjacent rooms as airborne sound. DIN 4109 specifies the
maximum level of the airborne sound pressure level L'y w
which penetrates the adjacent units of the building and
which is measured with a standardised tapping machine.
For access balconies in multi-storey buildings with residential
and business units, the current version of DIN 4109
published in 1989 specifies as follows:

req. L'y w = 53 dB (req. TSM = 10 dB)

The impact sound transmission from the balcony into
the adjacent units can be significantly reduced by using
thermally separated balcony connections.

In DIN 4109 there is no requirement defining the necessary
sound-proofing insulation for balconies.

This more then 20 year old norm is out of date and does
not represent current technology.

Under special boundary conditions the standard versions
of HALFEN HIT Insulated connections can fulfil the sound
insulation requirements for access balconies.

The sound insulation properties of different elements were
examined in independent on-site measurement and in
measurements done in the MFPA Braunschweig laboratory.

i g
3 - Wes.
Standardised tapping machine according to DIN EN ISO 10140

© 2014 HALFEN - HIT 14-E - www.halfen.com

Test setup according to DIN EN ISO 10140 with built-in element

Laboratory measurements of impact sound

In laboratory measurements, the difference in the impact
sound pressure level A L was examined on a balcony slab
made with HIT units in comparison to a continuous floor
slab. The table shows the detected values for different load
ranges.

These differences in impact sound pressure level for slab
connections are approved by building authorities for the
first time. They are now part of the European Technical
Approval ETA-13/0546.

The HALFEN Insulated connections HIT-HP and HIT-SP
have the advantage that with the required design-inherent
fire protection sound insulation is also ensured.

Differences in impact sound pressure level A L in dB
resulting from laboratory measurements

Difference in impact sound

HIT unit ..MV e e v
HIT-HP  MV-0504-18-100-35 12 d8
HITHP  MV-0705-18-100-35 11.d8
HITHP  MV-1207-18-100-35 11d8
HITSP  MV-0504-18-100-35 14 dB
HITSP  MV-0705-18-100-35 15 dB
HIT-SP MV-1208-18-100-35 10 d8
HIT unit ...ZV* Diﬁe’e;f:sis'l‘"i:‘ﬁf‘,‘;tl sound
HIT-HPZV-0504-18-100-30-12 12 dB
HIT-HP 2V-0705-18-100-30-12 11d8
HIT-HP ZV-1207-18-100-30-12 11d8
HIT-SP ZV-0504-18-100-30-12 14 dB
HIT-SP ZV-0705-18-100-30-12 15 dB
HIT-SP ZV-1208-18-100-30-12 10 d8

*) Values from HIT MV are transferred for HIT ZV.
This is a very conservative assumption.
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Fire Protection According to DIN EN 13501 and DIN 4102

All significant requirements concerning fire protection are
laid down in the respective Building Regulations of the
Federal States or in the relevant Master Building Regulations.

The components in close contact to the HALFEN Insulated
connections HIT-HP or HIT-SP must also meet the require-
ments of the respective fire resistance class according to
DIN EN 13501-02 or DIN 4102-2 including DIN 4102-22
in order to fully exploit the fire protection classification of
the connection.

The standard versions of the connecting units HIT-HP

and HIT-SP are classified in class REI 120 according to

DIN EN 13501-02 as well as in class F 120-AB according
to DIN 4102 in compliance with the European Technichal
Approval ETA-13/0546 and the National Technical Approval
Z2-15.7-293.

This is possible due to the special shape of the insulating
body in combination with the use of high-quality non-flam-
mable mineral wool, Building Material Class A1 and Euro
Class A1, respectively.

The structure prevents flashover on the element sides as the
insulating wool encloses the load bearing elements CSB,
shear bars and tension bars from all sides.

Meaning of the abbreviation REI:

R The structural safety of the connection is ensured for
the specified duration.

E The propective effect of the connection is
ensured for the specified duration.

| The thermal insulating properties of the connection
is ensured for the specified duration.

120 The functions above mentioned are ensured for

120 minutes of fire exposure in compliance with
the standard time/temperature curve.

102

HIT-HP MV unit

Thermometer

View into the fire test chamber during the HIT-HP MV fire-test after
120 minutes of exposure

The compliance with requirements concerning fire protection
of any adjoining structural elements must be verified by the
engineer.

Advantages

The advantages of the new connection element in
comparison to the elements used in conventional construc-
tion methods with polystyrene and fire boards are obvious:

¢ no confusion of the standard and F 90 versions

* selecting a fire resistant element doesn't compromise
heat insulation efficiency.

* no damage to the load bearing elements caused by
flashover on the sides as the fire resistant insulating

wool encloses the load bearing elements from all sides

* protection against weathering

© 2014 HALFEN - HIT 14-E - www.halfen.com



HALFEN HIT INSULATED CONNECTION

Fire Protection According to DIN 4102

HALFEN Insulated connections HIT-BX, HIT-BQ, HIT-VT,
HIT-BD, HIT-ST and HIT-WT are available as standard
versions or, if there any special fire protection requirements
regarding the fire resistance classification of balconies, they
are also available as F90 version.

According to the National Technical Approval Annex
Z-15.7-238, the F90 version fulfils the fire protection
requirements for F9O. It even fulfils the F120 requirements
when the specified installation boundary conditions in com-
pliance with the guidelines issued by the materials testing in-
stitute MPA Braunschweig are observed.

If a standard version without fire protection requirements
complies with the structural boundary conditions (installation
of a HALFEN HIT Insulated connection within a wall =
“recessed installation”, see figure 2), the F30 requirement
can also be met.

It must be observed that, besides the fire protection version
of the balcony connection, the balcony itself also fulfils the
fire protection requirements.

If you have any question concerning fire protection
of balcony slabs please contact us.
— see inside back cover for contact details

Fire board, e.g. Aestuver

240

100

HIT-BX2Q o] i |
-1L(cv=40) % l |
-2L(cv=50) 1| | —_— 1, .
-3L (cv=60) L A |
til lab 2 ga Main slab
Cantilever slal 5 ‘Kgl 80 Support ain slal
R VIV VY
Fire board, e.g. Aestuver
100 = 4
o 3 X
T : | |
o 8 T .
g <
HITBQ &) ] |
EER .
L T Jqf—L T |
T - [=] =) [=] . 1
Cantilever slab 7\f|| f;\?l = 80 Eé; Support 23 7\f|| Main slab
pLLLL,
Fire board, e.g. Aestuver
100 ) = %
!
- g T .
g <
HITsBQ 5| |
K E H
L_| |
'Cantilever slab 2 %| [ 80 2 Main slab '
Al Support Al
IV
Fire board, e.g. Aestuver
1004w & g
HIT-BD o .
ol © '
g <
=30 54 | |
=& . 2 .
| == = |
"Cantilever slab % %I 9 100 Main slab '
Fire board, e.g. Aestuver
100 m? 2
] Al
HIT-BD g ! ! i / I
e B | T |
-2L (cy=50) & o .
(©v=50) & | iy == § i
— " 1
Cantilever slab % "El 100 Main slab

Fire protection F120 according to MPA Braunschweig guidelines

HIT Insulated connection

HIT Insulated connection

s

s

Balcony Main slab Balcony Main slab
Fig. 1: Design without fire boards Fig. 2: Design F30 — recessed installation
. g HIT Insulated connection F90
HIT Insulated connection F90 ':a Installation acc. to]MPA guidelines

)

Balcony Main slab 7{, Balcony Main slab
>
o

Fig. 3: Design F90 with fire boards

© 2014 HALFEN - HIT 14-E - www.halfen.com

Fig. 4: Design F120 — Element F90 + Install. acc. to MPA guidelines

103

-

MV / SP MV
MV-COR

NHP

HP OU/OD
SP OU/OD

w

HP zZV
SP zv

H

BX(BF):Q
BX( BF)+Q-MOD

O

+BQ / VT

O\

BD HT

FT / OT / AT OO

O

ST/ WT

-—

c
K=l
®

£

£

(=]
R
=

Technical




-

HP MV / SP MV
...-MV-COR

N

HP OU/OD
SP OU/OD

w

HP zvV
SP zvV

BX(BF)+Q
+BQ/VT O BX(BF)+Q-MOD -

o\

BD HT

ST/WT O FT / OT / AT OQ

-

Technical

c
.2
k]

£

=

(=]
L2
8

HALFEN HIT INSULATED CONNECTION

HIT Software

Innovations and advantages

The current version of the HIT balcony connections dimen-
sioning software is based on the well proven previous
versions; it has been improved and enhanced with significant
additional functions.

The HIT software provides verifiable calculations

for your balconies and offers these 6 key advantages:
» free download available

* simple, intuitive user interface

* increased load and support options

» provides verifiable structural calculations

» generates DXF drawings to import into your
construction drawings

»  generates parts lists for easy ordering

r LEENHIT: |SO-ELEMENT

Only 3 steps required to a complete parts list for enquiries and orders

Step 1:
Simple and inituative data input

HALFEN features a large selection of balcony types:

» cantilevered balcony

» cantilevered balcony with column

* recessed balcony

» external corner balcony

» external corner balcony with column
»  corner, recessed balcony

» corner, recessed balcony with column
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HIT Software

Step 2:
Generation of verifiable structural calculations

The HIT design programme uses the geometry of the balcony
and the constraints regarding concrete cover and fire protec-
tion to select the appropriate HIT units.

If desired, the results can be printed as a verifiable structural
calculation. Printouts can be generated in compact version or
in greater detail including all investigated load cases and
combinations, the distortion results, as well as graphical illus-
trations.

The graphical output capabilities of the significantly improved
new HIT software can produce not only the basic geometry
of the balcony but also a detailed top view and diagram
illustrating the HALFEN HIT Insulated connections, the loads
and the necessary connecting reinforcement.

Step 3:
Parts lists printout

To simplify enquiry and the order process the HIT software
can generate the following parts lists:

» parts list showing all individual balcony units
(example on the right)

e parts listed as HIT types

1k a1
HALFEN HIT Insulated connection Parts List
HIT Design Software
Project: Multifamily Building, Central Street
Created by: Mr. Builder
Company: ABC
Position Article number Catalogue No.: Number of per item
balconies
1 HITGF My 0702 10030 4 4
1 HIT-5P M-8 2200010 & 1
2 HIT-GP W-000E - 22 [0 1) 2 L]

Conclusion

The user-friendly, tried and tested HALFEN software is now available in a new design. The program allows intuitive operation
and simple entry of numerous balcony support situations. HALFEN offers the planer a software for absolute reliability when

planning and dimensioning balcony connections.

The software calculates HIT units which have been building authority approved. Furthermore, all verifications required in
accordance with approvals ETA-13/0546, Z-15.7-238 or Z-15.7-293 can be provided.
This is an integral part of HALFENSs integrated safety concept that no further approvals need to be separately acquired

by planners when using HALFEN HIT Insulated connections.

© 2014 HALFEN - HIT 14-E - www.halfen.com
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HALFEN HIT INSULATED CONNECTION HIGH AND SUPERIOR PERFORMANCE CisB

Tender Specifications

Example 1: HALFEN HIT Insulated connection High Performance type HIT-HP MV-0504-hh-100-cc

HALFEN HIT Insulated connection High Performance type HIT-HP MV
for thermal separation of a free cantilevered, steel reinforced balcony slab
from a steel reinforced main slab, according to European Technical
Approval ETA-13/0546, with RAL Anchoring- and Reinforcement
technology Quality Mark GZ 658/2, including compression shear
bearings CSB made of ultra-high performance fibre-reinforced mortar,
with an insulation joint (width 8cm) made of fire-resistant mineral wool.
Building Material Class A1 according to DIN 4102-1 or to Euro Class A1
according to DIN EN 13501-1 with a thermal conductivity of 0.035 W/m2K
(thermal conductivity 035), fire-resistant class REI 120 according to

DIN EN 13501-2 or F 120-AB according to DIN 4102-2 AB.

Type HIT-HP MV-0504-hh-100-cc with

HP = designation, thermal insulation thickness; 80 mm

0504 = load range with 5 tension bars and 4 compression shear bearings CSB
hh = balcony slab thickness (16-25) [cm]

100 = element width b [cm]

cc = upper concrete cover (30/35/50) [mm]

up to height h = 24 cm certificated by the Passive House Institute

or equivalent and install according to the manufacturer's
installation instructions.

Example 2: HALFEN HIT Insulated connection Superior Performance type HIT-SP MV-0705-hh-100-cc

HALFEN HIT Insulated connection Superior Performance type HIT-SP MV
for thermal separation of a free cantilevered, steel reinforced balcony slab
from a steel reinforced main slab, according to the National Technical

Approval Z-15.7-293, with the RAL Quality Mark Anchoring- and
Reinforcement technology RAL-GZ 658/2, including compression
shear bearings CSB made of ultra-high performance fibre-
reinforced mortar, with a insulating joint (width 12 cm) made of ' — e
fire-resistant mineral wool of Building Material Class A1 according to
DIN 4102-1 or to Euro Class A1 according to DIN EN 13501-1 with a
thermal conductivity of 0.035 W/m2K (thermal conductivity group 035),
fire-resistance class REI 120 according to DIN EN 13501-2 or F 120-AB
according to DIN 4102-2 AB.

Type HIT-SP MV-0705-hh-100-cc with

SP = designation, thermal insulation thickness; 120 mm

0705 = load range with 7 tension bars and 5 compression shear bearings CSB
hh = balcony slab thickness (16 -25) [cm]

100 = element width b [cm]

cc = upper concrete cover (30/35/50) [mm]

up to height h = 24 cm certificated by the Passive House Institute

Further tender specifications are

or equivalent and install according to the manufacturer's )
available at www.halfen.com

installation instructions.
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CSIB

Tender Specifications

Example 3: HALFEN HIT Insulated connection High Performance type HIT-HP MV-0605-hh-100-cc-OU

HALFEN HIT Insulated connection High Performance type HIT-HP MV-...-OU
for thermal separation of a free cantilevered, steel reinforced balcony slab
from a steel reinforced main slab, with any height offset (balcony higher
than main slab) or upward wall connections according to European
Technical Approval ETA-13/0546, with RAL Anchoring- and Reinforcement
technology Quality Mark GZ 658/2, including compression shear

bearings CSB made of ultra-high performance fibre-reinforced mortar,

with a insulation joint (width 8cm) made of fire-resistant mineral wool.
Building Material Class A1 according to DIN 4102-1 or to Euro Class A1
according to DIN EN 13501-1 with a thermal conductivity of 0.035 W/m2K
(thermal conductivity 035), fire-resistant class REI 120 according to

DIN EN 13501-2 or F 120-AB according to DIN 4102-2 AB.

Type HIT-HP MV-0605-hh-100-cc-OU xxx with

HP = designation, thermal insulation thickness; 80 mm

0605 = load range with 6 tension bars and 5 compression shear bearings CSB
hh = balcony slab thickness (16 -30) [cm]

100 = element width b [cm]

cc = upper concrete cover (30/35/50) [mm]

xxx = wall/beam thickness (175 -330) [mm]

or equivalent and install according to the manufacturer's
installation instructions.

Example 4: HALFEN HIT Insulated connection High Performance type HIT-HP ZV-0404-hh-100-30-dd

HALFEN HIT Insulated connection High Performance type HIT-HP zZV
for thermal separation of a simply supported balcony slab on columns
from a steel reinforced main slab, according to European Technical
Approval ETA-13/0546, with RAL Anchoring- and Reinforcement
technology Quality Mark GZ 658/2, including compression shear
bearings CSB made of ultra-high performance fibre-reinforced mortar,
with a insulation joint (width 8 cm) made of fire-resistant mineral wool.
Building Material Class A1 according to DIN 4102-1 or to Euro Class A1
according to DIN EN 13501-1 with a thermal conductivity of 0.035 W/m2K
(thermal conductivity 035), fire-resistant class REI 120 according to
DIN EN 13501-2 or F 120-AB according to DIN 4102-2 AB.

Type HIT-HP ZV-0404-hh-100-30-dd with

HP = designation, thermal insulation thickness; 80 mm

0404 = load range with 4 shear bars and 4 compression shear bearings CSB
hh = balcony slab thickness (16 -30) [cm]

100 = element width b [cm]

dd = shear bars diameter (6/8/10/12) [mm]

up to height h = 24 cm certificated by the Passive House Institute

or equivalent and install according to the manufacturer's
installation instructions.

© 2014 HALFEN - HIT 14-E - www.halfen.com

Further tender specifications are
available at www.halfen.com
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Optimized Combination of HIT Units to Reduce Material Waste; HALFEN HIT-HP, HIT-SP

Combinable: HIT-HP MV and HIT-SP MV elements with widths
of 0.25m, 0.50m or 1.00m can be combined to fit any width.
Fillers can be used to ensure a precise fit.

HP MV / SP MV
...-MV-COR

N

HP OU/OD
SP OU/OD

BX(BF):Q
BQ/VT Ul gy(gr):q-moD

+

(o)

BD HT

FT / OT / AT OO

O

ST/ WT

-

c
=l
®

£

£
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Technical

Combination of HIT-HP / HIT-SP elements
(B =0.25/0.50/1.00m) and fillers (examples)

Width of balcony slab [m] S

s

©2.90

————-—0210

2.00 | one-metre element | one-metre element

B ]
m==mmmm==========0 2,30

——————— e

210 | one-metre element Kl one-metre element

2.20| one-metre element | Fk | one-metre element

!
2.30| one-metre element FKl 050 |FK| 050

T
L
2.40 | one-metre element 025|F|(|one-metre element
‘ [
[ I

- e

o
o

!
2.80 | one-metre element FK| one-metre element |FK
T

—{of—————————————0250

@
JE S

3.00 | one-metre element | one-metre element | one-metre

JES -l I
=S

m

sV

= - |=

The increase of the loaded areas when HIT fillers are used is
compensated by the HIT design programme with the respective
additions. See Note @ (—see below).

B= Filler HIT-HP FK (see below) 025 = Element with B=0.25 m
050 = Element with B=0.50 m

HIT fillers ease the installation of HIT elements
because planned spacings can be filled with HIT-FK.
No need to cut insulation to size on site.
The HIT-HP FK and HIT-SP FK fillers are available
in the following sizes:
¢ width b=6-100cm
¢ height h=16-30cm
¢ thickness HIT-HP FK-SK = 8cm

HIT-SP FK-SK = 12cm

Ordering examples: Type Dimensions in [cm]
HIT-HP FK-20-006 High Performance b=6, h=20
HIT-SP FK-16-020 Superior Performance b =20, h=16

Use of one-metre elements and short units

Width of balcony slab [m]

[
[
2.00 | one-metre element | one-metre element | | | | |
[
[
I I I I

\
\
\
2.50 | one-metre element | one-metre element 050 |
1

3.00 | one-metre element | one-metre element | one-metre element
[ N

@ Note:
Installation distances according to ETA-13/0546 and National
Technical Approval Z-15.7-293 must be observed:

- maximum centre distance of the tension bars and CSB:
30cm; but not less than 4 bars/CSB per metre

- minimum distance to the free edge or joint:
tension bar: 5c¢cm; CSB: 8cm

© 2014 HALFEN - HIT 14-E - www.halfen.com
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Practice-Oriented Offcut: Combining HIT Units to Optimize Material Use, HALFEN HIT-FK Filler Elements

Combinable: Standard one-metre elements and
20cm modules can be combined to fit any width.
Fillers can be used to ensure a precise fit.

Pre-cut of One-metre elements with

optmized offcut

© 2014 HALFEN - HIT 14-E - www.halfen.com

Combination of one-metre elements and modules (examples)

Width of
balcony slab [m] e S oo o2
. . nq,q??‘nqq‘qn
I I I I
I I I I
2.00 | one-metre element | one-metre element i}i}\}i }i
i
I} I I I
I I I I
2.10 | one-metre element F| one-metre element |F| I i I } I i I i
R [
L
I I I
2.20 | one-metre element Mol one-metre element I | R
‘ NEREEERE
=
2.30 | one-metre element M0|F| one-metre element |F| ! ‘ b
Ly
2.50 | one-metre element MolMolFl one-metre element |F i i i i
RERESEEY
2.80 | one-metre element | one-metre element glré%rgsgre @ i
T |
LRARORTRY
3.00 | one-metre element | one-metre element one-metre element
IR ‘ [
[ [

When using HIT fillers the programme compensates for the increased spacing
between HIT bars by a corresponding reduction in the load capacity.
See Note @

@ Shorten the HIT element but observe the approval specifications.

= 20-cm module IEl = Filler HIT-FK (see below)

HIT fillers facilitate the installation of HIT elements

as planned spacings can be filled with HIT-FK.

No need to cut the insulation to size on site.

HIT fillers are available in the following sizes:

¢ width b =5-200cm

* height h=15-30cm

¢ thickness  the same as all HIT units = 8cm.

¢ Select from two versions: Standard version with
plastic cover, F9O variation with fire boards.

Ordering examples:  Version Dimensions [cm]
HIT-FK-5-20-SK Standard b=5 h=20
HIT-FK-9-24-F90-SK FO0 b=9, h=24

Reference no. for all HIT-FK: 0909.009-00001

Use of one-metre elements plus pre-cut and the
effective use of remaining offcuts

Width of balcony slab [m]

I I
I I
I I
2.00 | one-metre element | one-metre element | | |
I I
I I
I I

[ ‘
[
[
[ ‘
[
Lhll
2.50 | one-metre element | one-metre element | 0.5 El. |
I
I

3.00
one-metre element | one-metre element | one-metre element

@ Note:
Installation distances according to National Technical Approval
7-15.7-293 must be observed:

- maximum centre distance of the tension / compression bars and
shear bars: 30cm; but not less than 4 bars/bearings per metre

- minimum distance to the free edge or joint:
tension / compression bar: 5cm; shear bars: 10cm
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Project check list

Type overview (top views)

@ Opening

Column

6 | Slab thickness h [cm]

7 | Step height np [mm]

8 | Height offset v [cm]

9 | Incline [%]

Thickness of
@ main slab [cm]

Balcony slab

10 Construction of

Filigree
main slab slab

On-site
concrete

11 | Thickness of main slab [cm]

Main
slab ‘
r
Height

offset v [cm]

12 | Number of balconies

Step
$/@ height n, [mm]

Cantilevered I:l Simply supported recessed Recessed External
balcony balcony slab corner balcony corner
Basics / Dimensions
1 | Concrete strength C ..
Main slab
2 | Concrete cover chom [mm] Z /17117996 1117117995,
3 | Fire protection class D not d D F90
require Balcony slab @Slab length L [m]

4 | Slab length L [m]
5 | Slab width B [m] | (5) stab width B [m]

Incline [%]

\@ Slab thickness h [cm]

@ Slab length L [m]

Loads (please fill in A or B only)

A1 Design value of the acting moment
Med [kNm/m]

Ap | Design value of the acting shear force
Ved [kN/m]

Characteristic load

B1 | Live load g [kN/m2]

B2 | Horizontal load handrail gi,Gel

[kN/m]

oy

[ ]

B3 | Weight of handrail gk el [kN/m] - vertical

O

Ol S

@ Horizontal load

Live load g, [kN/m?]
1 ] 1 1 1
¥y ¥+ 3 343

handrail q, ., [kN/m]  e—=p O

Additional load e.g. @ Weight of handrail g, .,
of facing masonry [kN/m] [kN/m] - vertical

v

@ Weight of cover
ool [KN/m2]

ST/ WT

LS

I 7277727722777 200

Main

B4 | Weight of flooring gk gel [kN/m?]
B5 Additional load e.g. of railing and

additional connections [kN/m?2]
B6 Additional load

e.g. of facing masonry [kN/m]

Balcony slab

000

slab %
A

-

Other details (e.g. additional loads, columns etc.)

c1

c
=l
®

£

£

(=]
<
=

Technical

c2

Additional load e.g.
of tubes and additional

connections [kN/m2]
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CONTACT HALFEN WORLDWIDE

HALFEN is represented by subsidiaries in the following 14 countries, please contact us:

Austria HALFEN Gesellschaft m.b.H. Phone: +43-1-2596770 Fax: +43-1-259-677099
Leonard-Bernstein-Str. 10 E-Mail:  office@halfen.at
1220 Wien Internet: www.halfen.at
Belgium / Luxembourg HALFEN N.V. Phone: +32-3-6580720 Fax: +32-3-6581533
Borkelstraat 131 E-Mail:  info@halfen.be
2900 Schoten Internet: www.halfen.be
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.Ili 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. z 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
Véadursgatan 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 ISO 9001:2008, Certificate No. QS-281 HH.

o

GL Systems Certification
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