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Communication of this European Technical Assessment, including transmission by electronic means,
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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
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Technical description of the product

The Halfen Insulated Connection HIT-HP/SP is used as load-bearing thermal insulating element
to connect reinforced concrete slabs.

The product description is given in Annex A.

The characteristic material values, dimensions and tolerances of the Halfen Insulated
Connection HIT-HP/SP indicated in Annexes A1 to A15 shall correspond to the respective
values laid down in the technical documentationl! of this European Technical Assessment.

Specification of the intended use in accordance with the applicable European
Assessment Document

The performances given in Section 3 are only valid if the Halfen Insulated Connection
HIT-HP/SP is used in compliance with the specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the Halfen Insulated Connection HIT-HP/SP of
at least 50 years. The indications given on the working life cannot be interpreted as a guarantee
given by the producer, but are to be regarded only as a means for choosing the right products in
relation to the expected economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Load bearing capacity See Annex C1

Safety in case of fire (BWR 2)

Essential characteristic Performance
Reaction to fire of materials See Annex A15
Resistance to fire See Annex C2

Protection against noise (BWR 5)

Essential characteristic Performance

Impact sound insulation See Annex C6

Energy economy and heat retention (BWR 6)

Essential characteristic Performance

Thermal resistance See Annex C4 — C5

The technical documentation of this European technical assessment is deposited at the Deutsches Institut fur
Bautechnik and, as far as relevant for the tasks of the approved bodies involved in the attestation of conformity
procedure, is handed over to the approved bodies.
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4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with EAD No. 050001-00-0301, the applicable European legal act is:
[1997/0597/EC].

The system to be applied is: [1+].

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

The following standards are referred to in this European Technical Assessment:

- EN 206:2013+A1:2016 Concrete: Specification, performance, production and conformity

- EN 1992-1-1:2004/A1:2014 Eurocode 2: Design of concrete structures — Part 1-1: General
design rules and rules for buildings

- EN 1993-1-1:2005 + AC:2009 Eurocode 3: Design of steel structures — Part 1-1: General design
rules and rules for buildings

- EN 1993-1-4:2006 + A1:2015 Eurocode 3: Design of steel structures — Part 1-4: General rules —
Supplementary rules for stainless

- EN 10088-1:2014 Stainless steels — Part 1: List of stainless steels

- EN 12664:2001 Thermal performance of building materials and products -
Determination of thermal resistance by means of guarded hot plate

and heat flow meter methods — Dry and moist products of medium
and low thermal resistance

- EN 13162:2012+A1:2015 Thermal insulation products for buildings - Factory made mineral
wool (MW) products - Specification

- EN13501-1:2018 Fire classification of construction products and building elements —
Part 1: Classification using data from reaction to fire tests

- ENISO 6946:2017 Building components and building elements — Thermal resistance
and thermal transmittance — Calculation method (ISO 6946:2017)

- ENISO 10211:2017 Thermal bridges in building construction — Heat flows and surface

temperatures — Detailed calculations (ISO 10211:2017)

- ENISO 10456:2007+AC:2009 Building materials and products — Hygrothermal properties —
Tabulated design values and procedures for determining declared
and design thermal values (1ISO 10456:2007 + Cor. 1:2009)

Issued in Berlin on 16 June 2021 by Deutsches Institut fur Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Kisan
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A.1 Type overview
Type HIT-HP/SP MVX

11

«| balcony T main slab
§
3]

4 Mé& 3 _tension bar (

b {

? [+1]
/ . 1]
{ reinforced concrete ) ( reinforced concrete 3
l \

t

v

CcSsB”

Figure 1. Halfen Insulated Connection HIT-HP/SP MVX
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Figure 2: Halfen Insulated Connection HIT- HP/SP MVX-...-OD

Halfen Insulated Connection HIT-HP/SP
Annex A1

Product description
Element types
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Figure 3: Halfen Insulated Connection HIT- HP/SP MVX-...
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Figure 4: Halfen Insulated Connection HIT-HP/SP MVXL
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Halfen Insulated Connection HIT-HP/SP
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Type HIT-HPISP ZVX
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Figure 5. Halfen Insulated Connection HIT-HP/SP ZVX
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Figure 6: Halfen Insulated Connection HIT-HP/SP ZDX

Halfen Insulated Connection HIT-HP/SP
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Figure 7: Halfen Insulated Connection HIT-HP/SP DD

Figure 8: Halfen Insulated Connection HIT-HP/SP DD
(Application in the horizontal joint)

Halfen Insulated Connection HIT-HP/SP
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Figure 9: Halfen Insulated Connection HIT-HP/SP DVL
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Figure 10: Halfen Insulated Connection HIT-HP/SP AT

Halfen Insulated Connection HIT-HP/SP
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Figure 11: Halfen Insulated Connection HIT-HP/SP FT

Type HIT-HP/SP OTX
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concrete //
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Figure 12: Halfen Insulated Connection HIT-HP/SP OTX

Halfen Insulated Connection HIT-HP/SP
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Figure 13: Halfen Insulated Connection HIT-HP/SP completed execution variation
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Figure 14: Halfen Insulated Connection HIT-HP/SP separated execution variation
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Figure 15: Halfen Insulated Connection HIT-HP/SP multi-part execution variation
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area of the insulation joint

HIT-HP/SP MVX (general)

¢ Element height h:
¢ Number of compression shear bearings per one-meter
element ncsg:

o Concrete cover of the compression shear bearings ccsg:

¢ Axial distance of the compression shear bearings to the
lateral component edge:

¢ Axial distance of the compression shear bearings:

o Number of tension bars per one-meter element nrs:

o Diameter of the tension bars @ 1

¢ Concrete cover of tension bars Cnoms:

¢ Axial distance of the tension bars to the lateral component
edge:

o Axial distance of the tension bars:

Additional for HIT -HP/SP MVX (-OD, -OU) - Height offset

¢ Embedment depth of anchor heads:

¢ Concrete cover of anchor heads to the axis of the bar:

¢ Concrete cover of anchor heads to the lateral component
edge

¢ Mandrel diameter of headed tension bars

¢ Minimum transverse reinforcement (fourth bar)

¢ Minimum link reinforcement

o diameter of headed tension bars @s 1

o Number of headed tension bars per one-meter element

e Diameter of anchor head

A.2 Dimensions and positioning of the bars and compression shear elements in the

160 mm < h <500 mm

2 2 (for h < 300 mm)
2 4 (for h < 500 mm)
<12

=15 mm

=280 mm

=75 mm

< 600 mm (for ncsg = 2)
< 400 mm (for ncsg = 3)
< 300 mm (for ncsg = 4)
2 2 (for h < 300 mm)

2 4 (for h < 500 mm)
<20 mm

230 mm

250 mm

< 600 mm (for nts = 2)
<400 mm (for nts = 3)
< 300 mm (for ng = 4)

2 145 mm
260 mm
260 mm

24 @4

2 12 mm, direct at anchor head
ni2 nte+1 with A2 TE/4*Q3,12*(nTB+1)
<12mm

2 2 (for h < 300 mm)
2 4 (for h < 500 mm)
<12

23 Qs,1

Halfen Insulated Connection HIT-HP/SP

Annex A8

Product description
Dimensions
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HIT-HP/SP ZVX (ZDX)

¢ Element height h:

e Number of compression shear bearings per one-meter
element ncsg:

¢ Concrete cover of the compression shear bearings ccss:

¢ Axial distance of the compression shear bearings to the
lateral component edge:

¢ Axial distance of the compression shear bearings:

o Number of shear bars per one-meter element nsg:

o Diameter of the shear bars @sg:
¢ Bending diameter of shear bars:

¢ Axial distance of the shear bars to the lateral component
edge:
¢ Axial distance of the shear bars:

¢ Angle of the shear bars:

o Vertical offset between the shear bars and longitudinal
reinforcement:

160 mm < h <500 mm
22

<12

=215 mm

280 mm

275 mm

2 2 (for Dsg < 8 mm)
2 4 (for @sg > 8 mm)

<12 mm
26 Dsp

26 Dsp

2 6 - Jss (average) and
24 - @ (Minimum)
30° < aisg £ 60°

ssg £ 100 mm

Halfen Insulated Connection HIT-HP/SP

Product description
Dimensions

Annex A9

Z18301.21
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¢ Element height h:

Niimhar of tancion and com
NIV i Wil iVl Al Wi

element:

¢ Diameter of the tension and compression bars @s 1

o Concrete cover of tension and compression bars Cnomo
resp. Cnom.u:

¢ Axial distance of the tension and compression bars to the
lateral component edge:

¢ Axial distance of the tension and compression bars:

o Number of shear bars per one-meter element nsg:

¢ Diameter of the shear bars @ss:

¢ Bending diameter of shear bars:

¢ Axial distance of the shear bars to the lateral component
edge:

¢ Axial distance of the shear bars:

¢ Angle of the shear bars:

o Vertical offset between the shear bars and longitudinal
reinforcement:

HIT-HP/SP MVXL (HIT-HP/SP OTX analogues)

HIT-HP/SP MVXL.

HIT-HP/SP DD (HIT-HP/SP DDL; HIT-HP/SP DVL; HIT-HP/SP AT; HIT-HP/SP FT analogues)

All structural conditions of HIT-HP/SP MVX and HIT-HP/SP ZVX are analogous valid for

160 mm < h <500 mm
24

<20 mm
230 mm

=250 mm

<300 mm

2 2 (for @sg < 8 mm)
2 4 (for Dsg > 8 mm)
<12mm

26 Dsp
26 - Dsp

2 6 - s (average) and
24 - @sg (Minimum)

30° < asg £ 60°
ssg < 100 mm

Halfen Insulated Connection HIT-HP/SP

Annex A10

Product description
Dimensions
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h I, = 280mm (HIT-HP)
l12 320mm (HIT-SP)
B Stainless round steel B500B (embedment length of
S @Ex / stainless steel of 210cm in
I SN m—. i the adjacent concrete)
]

a) Execution with stainless round steel S460 or S690 welded with B500B

k
Stainless round steel 7 B500B
s P |
S R : | : 1

b) Alternative execution with stainless round steel S690 welded with B500B

I
B500 NR 'B500B
S /o8 P4
AR R R I EEAARRAR) AR ‘/’ £3

C) Execution with stainless reinforcing steel B500 NR welded with B500B

®

A A LB A B T A L I S R AT U S L e 0 B8 L 1 T T A g g L Sy 8500 NR

d) Execution with stainless reinforcing steel B500 NR

Figure 16: Tension/compression bar variations Halfen Insulated Connection HIT-HP/SP

D 1 Ds2 Ds2
(B500B, B500 NR) (stainless round steel $690) (stainless round steel S 460, B500 NR)
6 mm - 6 mm
8 mm 27 mm 8 mm
10 mm 28,5 mm 10 mm
12 mm 210,5 mm* 12 mm
14 mm - 14 mm
16 mm - 16 mm
20 mm - 20 mm

*at minimum 9,5mm at both notches with maximum length of 8mm (see Figure 16b)

Table A.1 Diameter combinations of HIT-HP/SP tension/compression bars

Halfen Insulated Connection HIT-HP/SP Annex A11

Product description

tension/compression bar variations
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The height offset tensions bars are executed with headed anchors on one side.

®5,1 Q)s,z o
oD ] 13@81
A 3 ‘
B500B Stainless steel
~ \
\
ou el S
%] %] X7
S1 S.2 /
’ /30

Figure 17: Tension bar variations Halfen Insulated Connection HIT-HP/SP MVX OU/OD
(embedment length of stainless steel of 210cm in the adjacent concrete)

Halfen Insulated Connection HIT-HP/SP

Product description

tension/compression bar variations

Annex A12
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&\\\ - N\
Dsg #  Dss N\
\ Al \ »
\ JM \O'sB B500 NR

1

a) Execution with stainless reinforcing steel B500 NR

BSOONR \ 1
% L9

B500B N % \

/ / \Ose B500B

sl 1

b) Execution with stainless reinforcing steel B500 NR in combination with B500B
(embedment length of B500 NR of 210 cm in the adjacent concrete)

ya
B500NR : D=4@¢ |

V7777777 7 7 7777T 77T I7 ,/

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

J:ff//'////l.v\\\\\\\\;\\\\\x\\\\\\\\\\
}
1

B500NR 4 D =40
// 'M \\G SB <\ \
A B | -

d) Execution with stainless reinforcing steel B5S00 NR, upper leg of shear bar carried out as loop
made of B500B
(embedment length of B500 NR of 210 cm in the adjacent concrete)

Figure 18: Shear bar variations Halfen Insulated Connection HIT-HP/SP

Dse Dss
ass [°]
(B500B, B500 NR) bending diameter
6 mm
8 mm
70 mm 6 Dss 30-60
12 mm

Table A.2 Execution variations HIT-HP/SP-Shear bars

Halfen Insulated Connection HIT-HP/SP
Annex A13

Product description

shear bar variations
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Product description

Double symmetric compression shear bearing

a ~N
/ \ \ "
) 3
o]
\ //
N e
a
K %
a- \ _é
Figure 19: Double-symmetric compression shear bearing (CSB)
element type HIT-HP HIT-SP
hcse 83mm 83mm
bcss 30mm 30mm
a 123,6mm 163,6mm
a1 98,6mm 138,6mm
Table A.3 Dimensions of HIT-HP/SP- CSB
Halfen Insulated Connection HIT-HP/SP
Annex A14

Z18301.21
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A.3 Materials

stainless steel: B500 NR or stainless round steel (S460, S690) with corrosion
resistence class Il according to EN 1993-1-4, class A1 according to
EN 13501-1

reinforcing steel: B500B, class A1 according to EN 13501-1

compression shear

bearings: ultra high fibre-reinforced mortar, class A1 according to EN 13501-1

insulation joint: thermal insulating fire protection material, mineral wool, class A1

according to EN 13501-1

plastic cover : plastic material, performance as per EN 13501-1 is not determined

Halfen Insulated Connection HIT-HP/SP Annex A15

Product description
Materials
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B.1 Intended use

As external slabs also vertical members like balustrades, walls or parapets can be connected with

the product too.The forces are transmitted to the adjacent components by bond and surface

pressure, respectively.

In particular the product is intended to be used:

e To minimise thermal bridges in buildings,

o To transfer static and quasi static bending moments, tension, compression and/or shear forces,

¢ For fire protection,

¢ Minimum concrete strength class of slabs made of reinforced normalweight concrete according
to EN 206 is C20/25 (for internal components) and C25/30 (for external components).

¢ elements are applicable for slab heights between 160 to 500mm.

B.1.1 Design

EN 1992-1-1 in connection with EN 1993-1-1 and the provisions in accordance to Annex D shall
apply to design.

e The connected slab shall be divided by joints which are installed in order to reduce the thermal
stress in accordance with section B.2.1

o the static verification of the transfer of the transmitted loads shall be performed. The
verification of the force transmission between the HIT-HP/SP elements and adjacent concrete
shall be performed according to Annex D.

¢ strain state deviating from a monolithic concrete construction is limited to the joint area as well
as to the adjacent edges when load bearing thermal insulation elements are used.

o Ata distance h from the joint edge the undisturbed strain state may be assumed.

o Variable moments and shear forces along a connected edge shall be taken into account in the
structural analysis.

¢ The slab connections are not suited for the locally limited transfer of torsional moments which
are required to create the balance.

¢« Small normal forces due to imposed deformation in the girder bars (related to the strut-and-tie
model) which occur at the end of the line supports e. g. next to free edges or expansion joints
shall be neglected in the calculation. Normal constraining forces in the direction of the bars of
the slab connection shall be eliminated.

o |f the slabs connected to the load bearing thermal insulation elements are implemented as
precast elements, an in-situ concrete stripe with a width of at least 10 cm according to Annex
B6 to B8 shall be carried out between the load bearing thermal insulation elements and the
precast concrete slab.

¢ The height-to-length ratio of the adjacent components should not exceed the ratio 1/3, unless a
separate verification of the transfer of the occurring transverse tensile stresses is made.

e Cutting the elements to size is allowed. The conditions due to Annex A8 — A10 have to be
fulfilled after cutting. Elements must be protected against systematic moisture during storage,
installation and assembling.

Halfen Insulated Connection HIT-HP/SP
Annex B1

Intended use
Design
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B.2 Installation requirements
B.2.1 Joint distances

To limit the thermal stress expansion joints shall be installed perpendicular to the insulating layer in
the external concrete components (see Figure 20). The joint distances are listed in table B.1.

ioint thickness Diameter of the tension bar in the joint [mm]

] =10,5 11 12 14 16 20
HIT-HP 13,5 12,2 11,7 10,1 9,2 8,0
HIT-SP 23,0 20,6 19,8 17,0 15,5 13,5

Table B.1 Joint distances Sjoint [M]
L Sjoint " "2 Sjoint .
| Il I
Expansion joint —»
/— HIT units —\ /— HITLunits ﬂ' L
B S A NSNS B 22

HIT units —» ]

T

2 Sjoint

Figure 20: Installation situation with expansion joint
B.2.2 Structural Design

The minimum concrete cover according to EN 1992-1-1 shall be observed. This applies to the
tension/compression bars, shear bars or to existing reinforcement.

The reinforcement of the concrete structure connected to the load bearing thermal insulation
elements shall be extended to the insulating layer considering the required concrete cover
according to EN 1992-1-1.

The transverse bars of the upper connecting reinforcement shall generally lie on top of the
longitudinal bars of the slab connections. In case of bars with a nominal diameter smaller than

16 mm, under the respective existing in-situ conditions, the transverse bars can

also be installed directly underneath the longitudinal bars of the slab connections and if this is
monitored e. g. by the construction engineer. The corresponding required installation steps shall be
specified in the installation manual (see Annexes B3 to B5).

The front surfaces of the components to be connected shall receive edge reinforcement according
to EN 1992-1-1, chapter 9.3.1.4. U-bars @= 6mm, s < 25cm and 2 longitudinal bars &= 8mm shall
be positioned on the front surface of the connected slabs parallel to the insulating joint. Lattice
girders with a maximum space of 100mm to the insulating joint can be taken into account.

A subsequent bending of the bars of the thermal insulation element is not permitted.

Halfen Insulated Connection HIT-HP/SP
Annex B2

Intended use
Installation requirements
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n Stirrup reinforcement
(— Type statics) /

[ 208 \
| 2067 ]| /\

Installation diagram

[l Installation of on-site reinforcement

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

F1 Installation of the HIT Element
from above

s, The HIT-MVX Element is
: symmetrical; therefore, both
installation directions are
correct (custom solutions

=24 temp. supporting structure

A Ensure that the formwork
is at the correct height!

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

E1 Pour the concrete

/L\. To ensure the HIT Elements
are not displaced, pour and
compact the concrete evenly.
Secure the HIT Elements
against movement.

B Freshly concreted balcony slab
on supporting structure

. For further installation
instructions please go to

www. halfen.com.

Halfen Insulated Connection HIT-HP/SP

Annex B3

Intended use

Installation manual Type HIT-MVX
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Installation diagram

m Shear load bar - Application El Installation of on-site reinforce-
% A ment for the main slab

& Onsite reinforcement as speci-

vy , .""’:_/—,,2/ : i e fied by the structural engineer.
Balcony j/‘/"/ Main slab Balcony \l fl/:/ 'Majn.slab
7
@ %H F1 Installation of HIT Elements from

above
HIT-ZDX Elements with bar diame-
ters of @8, 10 or 12 are symmetri-

S cal and do not have a dedicated

h‘.éi installation direction.

Main slab Balcony Main slab

253 1

Ensure that the formwork
is at the correct height!

El Installation of the on-site
reinforcement, balcony side
Fixing of the shear bars to onwsite
reinforcement using tying wire.

1 Pouring the concrete

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

[ Freshly poured concrete balcony
slab on support structure

[:ﬁ-] Further installation diagrams
" for the types HIT-HP/SP ZVX
and HIT-HP/SP ZDX can
be found in the installation
instructions - available for
download at our website
www.halfen.com.

Halfen Insulated Connection HIT-HP/SP Annex B4

Intended use
Installation manual Type HIT-ZVX
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El Positioning the HIT Element
from above

0‘ The HIT-DD Element is symme-

’ ftrical; therefore both installati-
on directions are correct

F1 Installing on-site reinforcement

The on-site reinforcement

must be placed as specified
by the structural engineer

El Fixing the tension bars and

the shear bars to on-site
reinforcement using tying wire

Main slab

Ensure the formwork is at the
comect height!

1 Pour the concrete

To ensure the HIT Elements

are securly installed, pour

and compact the concrete
evenly. Ensure all HIT Elements are
securely fixed.

3 Freshly concreted balcony slab
on supporting structure

For further installation
instructions please wvisit
www. halfen.com.

Halfen Insulated Connection HIT-HP/SP

Annex B5

Intended use

Installation manual Type HIT-DD
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balcony 80 _ (HIT-HP)  congrete strength main slab
é 120 | (HIT-SP)  glass = C 20/25
AN
L AN UL '
glt;r;(;rete sirengin edge frame or tensile \
> C 2025 — splitting reinforcement
— | —r
B oo IH/HHIHHHIHHH
/ / . i i 7 1
& | lattice girder -/ 7 /fj’/suppoﬂ%l ]
Al transport and (SIIDI IS
position
protection device |- 30
2100
Figure 21: Example of the connection HIT-HP/SP MVX to element slabs with statically effective
in-situ layer
balcony 80 (HIT-HP)  concrete strength main slab
| 120 | (HIT-SP)  class = C 20/25 1
| ﬁaﬁ \
P L T i i L T T L A 5 7 L S — = TR N
concrete strength = e
class
= C 20/25 !
| N N A I A O P22l 1 N T O A N 74 N A A R
HHHHHHHiHHHiHiHJ’wi' : HH/iU‘HiiiHHMiiH‘
3 lattice girder / Ve / ,{/support—f,'/} \ edge frame or tensile |
A transport and D Z splitting reinforcement
position R
protection device = 30
. =100
Figure 22: Example of the connection HIT-HP/SP MVX to element slabs with statically effective
in-situ layer
balcony 80 (HIT-HP)  concrete strength main slab
| 120 \ (HIT-SP)  class = C 20/25
} )
i concrete strength T\ e edge frame EBEmS——S A0
| class \ or tensile splitting
> C 20/25 / reinforcement :
l N N N A [ 1| ’\O‘ - | N N N N I I
A A A A A A
2 lattice girder / Z / support” 7z
A transport and P,
position
protection device |- 230
=100
Figure 23: Example of the connection HIT-HP/SP MVX to element slabs with statically effective
in-situ layer
Halfen Insulated Connection HIT-HP/SP Annex B6
Intended use
Connection of precast concrete
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concrete strength

latti ird
ik er\ class 2 C 20/25

concrete strength
class = C 20/25

L
edge frame or tensile
splitting reinforcement

VAN

1
edge frame or tensile
splitting reinforcement

N

(a5
Al

Figure 24:

= \
balcony N—"/ main slab
230 =30
2 100 80 =100 (HIT-SP)
120 (HIT-SP)
Example of the connection HIT-HP/SP MVX to element slabs with statically effective
in-situ layer
" . concrete strength concrete strength
lattice glrder\ class 2 C 20/25 class 2 C 20/25 |

|

‘ XX

1 O 2
LTI T TP PP T P TAT T T

Figure 25:

N
edge frame or tensile —"" edge frame or tensile
splitting reinforcement J splitting reinforcement
balcony 1 main slab
230 . .[230
2 100 80 2100 | (HIT-SP)
120 (HIT-SP)
Example of the connection HIT-HP/SP MVX to element slabs with statically effective
in-situ layer
lattice concrete strength concrete strength
girder \ class = C 20/25 class = C 20/25

edge frame or
tensile splitting
reinforcement

edge frame E ZLT

or tensile splitting
reinforcement

|
H

>30

Figure 26:

balcony

‘ 230 | 1230
| =100 80 2100

|
main slab

(HIT-SP)

120

Example of the connection HIT-HP/SP MVX to element slabs with statically effective

in-situ layer

(HIT-SP)

Halfen Insulated Connection HIT-HP/SP

Intended use

Connection of precast concrete
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balcony 80 _ (HIT-HP) concrete strength main slab
120 | (HIT-SP) class > C 20/25
OO
concrete strength [ = o
class = C 20/25 edge frame or tensile \\
~splitting reinforcement
Db '\‘4\$\lh‘<\3\‘l\4'\“\4 I\I\IIII\\I\\J’IIII\II\III
O . 5
o ‘ . . / ‘
© lattice girder -/ support
. 1230
= 100
Figure 27: Example of the connection HIT-HP/SP ZVX to element slabs with statically effective
in-situ layer
balcony 80 _ (HIT-HP) concrete strength main slab
120 | (HIT-SP) class > C 20125
concrete strength [ I,
class = C 20/25 /
D AW 2N 0 0 T T Y Y Y W Y 1 Y b N O P O |
[ A R 072 4 ffﬂjrmiHiiH |
8‘ | lattice girder / support edge frame or tensile !
‘ splitting reinforcement
230
> 100
Figure 28: Example of the connection HIT-HP/SP ZVX to element slabs with statically effective
in-situ layer
balcony 80  (HIT-HP) concrete strength Maln slab
120 ] (HIT-SP)  class = C 20/25
concrete strength %ﬁ >
edge frame & I
Gasse Gtz or tensile splitting
| ~ reinforcement
Eéé&géggéxuku:\\\nn\x\\x\\ l b | N A N N P 4 4 O O O
0 7 I 02098 EESEEESNNAEENNERRENEEE
/
8 lattice girder -/ /support |
230
2100
Figure 29: Example of the connection HIT-HP/SP ZVX to element slabs with statically effective
in-situ layer
Halfen Insulated Connection HIT-HP/SP
Annex B8
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Connection of precast concrete
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Areas where no
construction
joints are allowed

@ vertical

@ horizontal \‘\\
. \
+ vertical =

) 1

)

/ |

100

Areas where no
construction
joints are allowed

G} vertical
@ horizontal ‘\\\

+ vertical \ B

)

100

Figure 31: Reinforcement layout for Height offset HIT-HP/SP MVX _OD

Halfen Insulated Connection HIT-HP/SP

Intended use

Reinforcement layout for HIT-MVX_OU/OD
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C.1 Load bearing capacity
C.1.1 Load bearing capacity of the bars in use

Bars made from fya [N/mm?]
B500B 435
B500 NR 435
Stainless round steel 418
S460

Stainless round steel 627
S690

Table C.1 Design values of the yield strength for tension loads

Diameter bar [mm] Material [-] Fsr.a [KN]
8 ribbed stainless steel, f,>700 N/mm? 19,0
10 ribbed stainless steel, fx>700 N/mm? 34,1
12 ribbed stainless steel, fx>700 N/mm?2 49,2
10,5 S690 49 2

Table C.2 Design values of the buckling loads of compression steel bars

C.1.2 Design value of the transferable forces

Vesga< 18.200 N

To determine the maximum load capacities Mrq and Vry, Meq and Veq must be increased until one

of the proofs becomes decisive.
Meq and Veq combinations according to Annex D3-D5 (HIT-MVX)

Annex D6-D8 (HIT-MVXL) (HIT-OTX analogues)

Annex D9-D10  (HIT-ZVX (ZDX))

Annex D11-D12 (HIT-DD) (HIT-DDL, HIT-DVL,
HIT-AT, HIT-FT analogues).

C.1.3 Bearing design resistance

Fcrqaccording to Annex D5 (HIT-MVX)

Annex D7 (HIT-MVXL) (HIT-OTX analogues)

Annex D10 (HIT-ZVX (ZDX)).

Halfen Insulated Connection HIT-HP/SP

Performance parameter
Load-bearing capacity
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C.2 Fire resistance
C.2.1 Performance features regarding load bearing capacity in case of fire

If the performance characteristics specified in Annex C1 for verification according to the intended
use under normal temperatures are met, the load bearing capacity of connections with HALFEN
HIT-HP/SP is also guaranteed in case of fire for the fire resistance period 120 minutes for design
variants according to Figures (see Annex A1 to A7). This applies to a reduction coefficient s

according to EN 1992-1-2, section 2.4.2tonq = 0,7.

Halfen Insulated Connection HIT-HP/SP Annex C2

Performance parameter
Load-bearing capacity in case of fire
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C.2.2 Resistance to fire of building elements (informative)

Floor or roof structures as well as balcony and walkways connected to reinforced concrete
components with HALFEN HIT-HP/SP as far the intended use can be classified as specified in
Table C.3 in terms of fire resistance in accordance with EN 13501-2. The following boundary

conditions must be observed:

o The load bearing capacity on case of fire has been declared for Halfen Insulated

Connection HIT-HP/SP.

o Connections of the remaining edges of floor or roof structures, which are not connected
with the Halfen Insulated Connection HIT-HP/SP to adjacent or supporting components,
shall be verified in accordance with the provisions of the member states for the

corresponding fire resistance.

Design variant
according to

Floor or roof construction
wires fire separating function

Balcony and walkway

Annex A1 to A7

REI 120

R120

Table C.3 Component classification

Halfen Insulated Connection HIT-HP/SP

Classification of building elements (informative)
Fire resistance
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C.3 Thermal resistance

Thermal resistance shall be calculated according to EN ISO 6946 and EN ISO 10211. The
equivalent thermal resistance of thermal insulation element Reqm shall be determined by using
numerical methods (e.g. finite element method) and a detailed 3D model of the thermal insulation
element for the configuration shown in figure 32. As an alternative to these simplified models,
detailed models can also be used. The nominal thickness d,t of the thermal insulation element
shall be determined and all indentations as well as all protrusions shall be taken into account.

R =Ren ¥ Reon

cal eq,T

ReqTI = Rcal - Rcon = Rcal _ﬂ
' 23 W /(mK)

eq,Tl = R

eq,TI

Where: dnm nominal thickness of thermal insulation element
Aeqi €quivalent thermal conductivity of thermal insulation element
Rea  calculated thermal resistance for configuration
Reon  thermal resistance of concrete
Reqm equivalent thermal resistance of thermal insulation element

30 d.n 30 30 dy 30

— 1 —

A =23— A
m-K K& 2. m-K
: |

concrete _ concrete : : concrete

o 2 L
R, - 10-5_mWK >

Halfen Insulated Connection Aeq [mm]

Figure 32: Cross section of configuration to calculate the equivalent thermal resistance Reqmi and
simplified analogous model

Halfen Insulated Connection HIT-HP/SP Annex C4
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)\‘eq,TI = Ceq ’ Z

Where: Ceq

A

BHIT 'HHIT

correction coefficient according to table C.4

As an alternative to the using numerical methods the following simplify equation can be used.

Ai cross section of the layer i according to table C.5
Ai thermal conductivity of the layer i according to table C.5
Buir  width of the HIT element
Hur  height of the HIT element
HIT type HIT-MVX HIT-ZVX HIT-ZDX HIT-DD HIT-MVXL
Ceq 0,84 0,79 0,73 0,83 0,84

Table C.4 Correction coefficient Ceq for wall constructions according to Figure 33

. . _ M .

i Layer material A.. | WImK)] According to
1 tension bar | Stainless steel Crosg gec’uon in the 13-17 EN 10088-1
joint (Ats)

2 shear bar Stainless steel Cros§ §ect|on in the 13-17 EN 10088-1
joint (Asg)

fibre-reinforced _ R EN 12664 and

3 CSB mortar Acse = Ncsg - 24,9 cm? | acc. to data sheet EN 1SO 10456

4| cover PVC-U Horizontal cross 0,17 EN ISO 10456
section (Acover)

. . . Cross section in the EN 13162 and

5 insulation Mineral wool j0int (Auwo) 0,035 EN ISO 10456

@

Table C.5 Design values of the thermal conductivity and other information of the different layers

Plaster exterior

Insulation (120-300mm)

Bearing layer (150-350mm)

Plaster interior

Screed

Insulation

Edge insulation

(N[O [W(N|—

Bearing layer (= 160mm)

Figure 33: Wall construction with ETICS

Halfen Insulated Connection HIT-HP/SP
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C.4 Impact sound insulation according to EN ISO 10140

HIT unit Weighted norma_lized impact sound

pressure level difference AL, w [dB]
HIT-HP MVX-0504-18-100-35 12
HIT-HP MVX-0705-18-100-35 11
HIT-HP MVX-1207-18-100-35 11
HIT-SP MVX-0504-18-100-35 14
HIT-SP MVX-0705-18-100-35 15
HIT-SP MVX-1208-18-100-35 10

Table C.6 Weighted normalized impact sound pressure level difference AL.w [dB] derived from

laboratory tests

HIT unit Weighted norma_lized impact sound

pressure level difference AL, w [dB]
HIT-HP ZVX-0504-18-100-30-12 12
HIT-HP ZVX-0705-18-100-30-12 11
HIT-HP ZVX-1207-18-100-30-12 11
HIT-SP ZVX-0504-18-100-30-12 14
HIT-SP ZvX-0705-18-100-30-12 15
HIT-SP ZvX-1208-18-100-30-12 10

Table C.7 Weighted normalized impact sound pressure level difference AL, w [dB] derived from

laboratory tests

Halfen Insulated Connection HIT-HP/SP
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D.1 Structural analysis

D.1.1 Signs and Symbols

(units in [N] and [mm])

h element height
Bunit width of Halfen Insulated Connection HIT-HP/SP
d effective depth of the slab (floor and balcony)
Ncss number of compression shear bearings
hcss height of compression shear bearings (= 83 [mm])
Ccss concrete cover of the CSB (=15 [mm])
Crom.s concrete cover of the tension bars
Nte number of tension bars
Ds 1 diameter of the tension/compression bars
Ds.2 diameter of the stainless steel part of the tension/compression bars
olsB Inclination of shear bar
Dsp diameter of the shear bar
Cy| concrete cover of reinforcement of the slabs
Chom.o concrete cover of the bars at the top
Chomu concrete cover of the bars at the bottom
fud design value of the yield stress of the reinforcing steel
element type HIT-HP HIT-SP
thiT 80mm 120mm
l4 280mm 320mm
acse 110mm 150mm
ard 140 122

Table D.1 Various Dimensions for HIT-HP and HIT-SP

element type HIT-HP/SP HIT-HP HIT-SP
concrete compressive class Beim [N/mm] Bezv [N/mm?] B2y [N/mm?]
C20/25 800 14,5 10,7
2 C25/30 945 17,2 12,6

Table D.2 Factors B¢1,m and Bezyv for HIT-HP and HIT-SP

Halfen Insulated Connection HIT-HP/SP Annex D1

Structural analysis
Signs and symbols
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D.1.2 General

- Structural verification shall be performed for each individual case.

- Type-tested load tables may be used.

- The corrosion protection is ensured by compliance with the concrete cover of the on-site
reinforcement according to EN 1992-1-1 and the use of the materials according to Annex A15

- Verification of the welded connection between reinforcement steel and stainless steel is not
necessary.

- The shear force reinforcement required in the insulation layer does not determine the minimum slab
thickness according to EN 1992-1-1, chapter 9.3.2 (1).

- Verification of the required bending diameter is fulfilled if the conditions according to Annex A8-A10
are met.

- The anchorage and lap length of the bars passing the insulation layer shall be verified in accordance
with EN 1992-1-1.

- The verification of fatigue due to temperature difference is provided by the limitation of the joint
distances according to Table B.1

Design of the on-site vertical reinforcement for the adjacent components
Structural vertical reinforcement

The front surfaces of the components to be connected shall at least receive edge reinforcement
according to EN 1992-1-1, chapter 9.3.1.4 U-bars @ 2 6mm, s < 25cm (=Asv,min)

Vertical tensile splitting reinforcement

|Feql Xc
Ry, , = —odl. (1 ——)
Spv T Ty Xc+ ¢

Where: Fed, Xc according to Annex D4 (HIT-MVX)
Annex D6 (HIT-MVXL) (HIT-OTX analogues)
Annex D9 (HIT-ZVX (ZDX))

¢ =30mm

_ FSp,v
AsV,Sp - f q
y

Supporting reinforcement
Supporting reinforcement shall be designed for the entired shear force Vea.

V
AsV,s = fid
yd

D.1.3 Verification in the ultimate limit state
According to  Annex D3-D5 (HIT-MVX)

Annex D6-D8 (HIT-MVXL) (HIT-OTX analogues)

Annex D8-D10 (HIT-ZVX (ZDX))

Annex D11-D12 (HIT-DD) (HIT-DDL, HIT-DVL, HIT-AT, HIT-FT analogues)

Halfen Insulated Connection HIT-HP/SP Annex D2
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General
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D.1.3.1  HIT-HP/SP MVX
Strut-and-tie model of Halfen Insulated Connection HIT-HP/SP MVX (general)

balcony main slab
\ !
— - —ﬁ \ N N ™ (N ™ e - /// 3 - _N]‘
\\ \\ \\ P -~ Z ] | . \\ // ,/ // 4l
Y N g s I VA YA P |
Mes Ve an T
support

> 5cm
design
section

Figure 34: Strut-and-tie model and design section HIT-HP/SP MVX with compression shear bearing
Strut-and-tie model Halfen Insulated Connection HIT-HP/SP MVX-...-OD/-OU (Height offset)

s

main slab

\

balcony ~ - y N . - —
7 ’ -[- —b— N N b / ’
\\\ // //’ ™, \\\ -~ \ |
( NEG \ f = \

N N ! Ve ; \
%/1 /| main slab . ’ balcony

Structural analysis
HIT-HP/SP MVX

Ved El—l« _a: .
Figure 35: Figure 36:
Strut-and-tie model HIT-HP/SP MVX-...-OD Strut-and-tie model HIT-HP/SP MVX-...-OU
i
| 55
! iR
: R
ar i ( Nea AN 4
N =
balcony : NN g =
_ L Mea Ve balcony
Med VEd B I Saé ar [
g3 |
|
1
Figure 37: Figure 38:
Strut-and-tie model HIT-HP/SP MVX-...-OD Strut-and-tie model HIT-HP/SP MVX-...-OU
(wall connection) (wall connection)
Halfen Insulated Connection HIT-HP/SP
Annex D3
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Distance between design section and component edge

a=98mm-0,1-d (a-=80mm)

For taking into account an additional normal force Neq a determination of equivalent loads is
necessary

(moment Mg, in direction of arrow negative, shear force Vg4 in downward positive, normal force Ngq
as tensile force positive, positive (lifting) moments Mg, are not allowed)

Mgy = Mgq + Nggq " 2y where: zy = Distance of the normal force to the
tension bar level

If there is no additional normal force applies Mgy = Mggq.

Determination of internal forces resulting from moment / shear force interaction

In the ultimate limit state a ratio between bending moment Mg, and shear force Vg4 of at least
-Mgq4/Vgq = 0,15 [m] shall be adhered to.

Concrete compression zone height of compression shear bearing:

( :
IMEql
desp — |(degp)? — ——E4L
CSB \/( csp) Boon Noos
Xe = Max < < hesp (units in [N] and [mm])
hesg <hcss>2 Vgl
2 2 By " Nesp

where: dgs
desg = h — Cnoms — —~ " Ccse

Concrete compressive force Fcq (negative) and steel tensile force Fsq (positive):

—Feq = 2-X¢'nesp* Beym (units in [N] and [mm])
Fsq = —Fcq + Ngg

nesg . Vesed

Vrq = Min (hesp — Xc)
[Feql - ———
acsB
Verification: Shearload:  |Vigq| < Vg

Halfen Insulated Connection HIT-HP/SP
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yd

Verification of concrete edge failure
Actions in the design section:

Fepa = 0,25 [Feq| + [Vl

Bearing resistance:

1
Fera = arg * (fex)® - befr - Wpk

Design moments of the adjacent slabs
(Veq and Ngq are to be applied on both sides)

moment and downward shear force:
- Balcony side:
- Main slab side:  direct support

indirect support

- moment and upward shear force:
- Balcony side:
- Main slab side:  direct support
indirect support

Asv.min, Asvsp @nd Agy s according to Annex D2

Verification of required tension bar reinforcement:

yek =0,7 applicable to HIT-HP/SP MVX-...-OD (Balcony offset downward,

Where: befr = Ncsp * 137[mm] £ bypit
yek =1,0 general
see Annex A1, Figure 2)
Verification:
Ferd < Ferg

. M:
Main slab: MEq Decke = Max{ Ed
’ Feq 74
mit z1=d-=""-X.—Ccsp
balcony slab: MEg balkony = MEd,pecke — |VEdl - acsB

On-site vertical reinforcement at the front surfaces of the adjacent components

in the design section, tension bar level

A V,min
Ay = Max{ sV
sV AsV,sp
AsV,min
ASV min
Ay = Max{ '
sV AsV,sp + AsV,s
A V,min
Ay = Max{ S¥
sV AsV,sp + ASV,S
AsV,min
AsV min
Ay = Max{ ’
sV AsV,sp

Halfen Insulated Connection HIT-HP/SP
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D.1.3.2 HIT-HP/SP MVXL
Strut-and-tie model of Halfen Insulated Connection HIT-HP/SP MVXL

balcony

. A x R T
Ned \\ \\ \ L= N 7 g 4
- - N N ~ A/r—’; \ 7/ 7 7/ '9, =
\ \ N = \ s ’ / -
N \ \ =Ll \ \ / 7 / =
N ~ A - 34 N/ 7 7
et e e e ey [ I VA i — 7 St
Med

Ved a

support

Figure 39: Strut-and-tie model and design section HIT-HP/SP MVXL with compression shear
bearing

For taking into account an additional normal force Neq a determination of equivalent loads is
necessary

(moment Mgq4 in direction of arrow negative, shear force Vg4 in downward positive, normal force Ngq
as tensile force positive, positive (lifting) moments Mg, are not allowed)

Mggq = Mgq + Ngq * 2y where: zy = Distance of the normal force to the tension
bar level

Vgq = VEq — tanasp - Ngg

If there is no additional normal force applies Mg; = Mggq and Vggq = Vgg.

For upward shear force the design is analogous to HIT-HP/SP MVX (Annex D3-D5).

Concrete compression zone height of compression shear bearing from moment:

Mg
xem = (desp) — | (desp)? — nosh B
c1,M

Concrete compressive force Fqqm (negativ) from moment

< hcsp

—Feam = 2 X¢m - Nesp - By (units in [N] and [mm])

Determination of internal forces from shear force

Concrete compression zone height of compression shear bearing from shear force (units in [N],[mm])

(- 2 B
hesp +acsp - tandgg - B (hCSB +acgp - tan Ogp - B) ~ |Vea
2 2 Beay " Nese
Xey = max Ncsp VC(SB,d ) < hesp
Vgq — min hesg — Xem h
: CSB
|Feam| - acen [only for xom > —5*]

. 2-ncsp By - tanOsp - B

Halfen Insulated Connection HIT-HPISP Annex D6
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Arpg T
=(1+ e where: A =nrp-— Dy’ mm?
B ( 60 (mm?) - ness TB@s, = N8 " 7" Ds2 [mm?]
Concrete compressive force Fcqy from shear force:
—Feqv =2 Xcv - Nesp * Bey (units in [N] and [mm])
Ngg — B Fegv
FSB,Hd = min VEd =0
tanaSB
Verification of shear bar reinforcement:
Fspd Fspud
A =— where: F = -
s,SB,req de SB,d c0S Ogp
Verification of tension bar reinforcement:
|Fsql _ .
sreq = 7§ - where: Fsq = Ngg — min(Feqm; Feav) — Fspa
y
Verification of concrete edge failure
Actions in the design section:
Fega = 0,25 - [min( Feqm; Feav)| + |[Vea,css|
max(41,5;83 — x.vy)
where; Vidcse = |Feay] -
acsB
bearing resistance:
1
Fera = arg * (fa)* - begt where: besr = ngsp - 137(mm) < belement
verification:  F.pq < F(prq
Design moments of the adjacent slabs
See Annex D5.
Halfen Insul Connection HIT-HP/SP
alfen Insulated Connectio S Annex D7
Structural analysis
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On-site vertical reinforcement at the front surfaces of the adjacent components

Avr s
- Balcony side: Ay = Max{ Asv,mm
sV,sp
- Main slab side: direct support Asv min
AsV,min

indirect support Ay = Max{
PP sV AsV,sp + AsV,s

Asvmin, Asvsp and Asys according to Annex D2.

Halfen Insulated Connection HIT-HP/SP Annex D8
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D.1.3.3 HIT-HPI/SP ZVX (ZDX)

Strut-and-tie model of Halfen Insulated Connection HIT-HP/SP ZVX

o
]
IS c
8 59
balcony g 3 main slab
£ T ®
Nea I~ T~ " Tn T~ / /
— | - AN \\ ;}-g;‘{ N ” i s :1 =
N N \ b \ ~ / / 7/ a [
\\ ‘\\ \\ p . : \\“// // //
_________________ 1
VEd R * ‘j
support

Figure 40: Strut-and-tie model and design section HIT-HP/SP ZVX with compression shear
bearings (HIT-HP/SP ZDX analogue)

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

For taking into account an additional normal force Neqa determination of equivalent loads is
necessary
(shear force Vg4 in downward positive, normal force Ngq4 as tensile force positive)

Veq = Vgq — tanasp * Ngg
If there is no additional normal force applies Vg4 = Vgq.
Determination of internal force

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

(hCSB + acgp -+ tan 0‘5}3) B \/(hCSB + acgp - tan GSB)Z Vg4l
2 2 B

N
X¢ = Max 2V < hesg
*
(VEq — nesp - Vespa)

2 Ncsp * BCLM - tanQgp

Concrete compressive force Fqq (negative)

—Feq =2-Xc nesp Bcl,M

Halfen Insulated Connection HIT-HP/SP Annex D9
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Verification of required shear bar reinforcement

Fsg -Fsp Ha
As,req = — where: FSB,d = -
fy,d C0SOgp
Ngg = Fed
FSB Hd = min VEd >0

Verification of concrete edge failure
Actions in the design section:

Fepd = 0,25 - [Feql + | Vea,csp]

Max(hcsg — X¢; 0,5 - hesp)

acss

VEd,csB = Fea -

Bearing resistance:
1
Forda = agrg * (fa)* - begr (units in [N] and [mm])

where: befr = nesp * 137[mm] < bejement

Verirfication:

FC,Ed < FC,Rd

Additional design force for the verification of the main slab (moment of displacement)

K
Mggpecke = VEd  * tair

On-site vertical reinforcement at the front surfaces of the adjacent components

HIT-ZVX
A .
- Balcony side: Ay = Max{ AsV,mln
sV,sp
- Main slab side: direct support Asv.min
.. A V,min
indirect support Ay = Max{ SV
PP sV AsV,sp + AsV,s
HIT-ZDX
- Balcony side: Ay = Max{ Asv.min
AsV,sp + ASV,S
- Main slab side:  direct support Asv min
.. A V,min
indirect support Ay = Max{ sV
PP sV AsV,sp + AsV,s

Asvmin, Asvsp @nd Asy s according to Annex D2.

Halfen Insulated Connection HIT-HP/SP
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D.1.3.4

balcony

design
section

HIT-HP/SP DD

main slab

\ \
Ned 2 » \
— | N N \
S N \
N . “
N \ \

P
7

Mea Vea

halcony

Strut-and-tie model of Halfen Insulated Connection HIT-HP/SP DD

design

section

main slab

Fiﬂ/

F

sBg- Vsa =Fsav

FseH

-
[0
o
3

[

Figure 41:

necessary

Mgq = Mgq + Ngg

_ Mgy

sd,u —
ZpD
sdo —
DD
where:

Vg
SBH tan Usp

Vg
SB.d sin QOgp

"7y

Ed
r— Fsg + NEgg

where:

Verification of the ultimate limit state

Strut-and-tie model and design section HIT-HP/SP DD

zn = Distance of the normal force to the

tension bar level

If there is no additional normal force applies Mgy = Mgq.

(compression bars)

(tension bars)

(moment Mg4 in downward positive, normal force Ngq4 positive as tensile force)

(horizontal tension force of the shear bars)

(shear bars)

For taking into account an additional normal force Neq a determination of equivalent loads is

Halfen Insulated Connection HIT-HP/SP

Structural analysis
HIT-HP/SP DD
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Determination of the tension bar and shear bar reinforcement

F
As,req = de)
y

Verification of compression bars

Fsqu < Fsrg Fsra according to Annex C1, Table C.2.

On-site vertical reinforcement at the front surfaces of the adjacent components

AsV,min

Balcony and main slab side: Agy = Max{
AsV,s

Asvmin, Asvs according to Annex D2.

Halfen Insulated Connection HIT-HP/SP
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D.1.4 Serviceability limit states

D.1.4.1 Limitation of crack width

- EN 1992-1-1, section 7.3 shall apply

- at the surface of the joint and the load transmission area is no additional verfication necessary, if
the provisions of this European technical assessment are complied with.

D.1.4.2 Limitation of Deformation

When calculating the deflection, the following influencing factors must be taken into account:
- Elastic deformations of the thermal insulation element and the adjacent slab concrete

- temperature expansions

If an additional normal force acts outside the centre of gravity of the connecting element, the moment
of displacement must be taken into account.

I design section

lefr ¢ y

Figure 42: Model to determine the bending deformations in the joint

Z A

Angle of rotation in the joint: tan Ojoine =

X
Internal lever arm HIT-HP/SP MVX: 7z, =d — ?C —15mm

. ) Ot
Tension bar strain for @si = Ps2: Alp = & oy = Ei Aogt
S
Tension bar strain for @s1 > Js»: Aly = €451~ lefrrass T Etdsz ~ lefftds2
0-s,t,dsl O-s,t,dsz
=3 lettrdst + = lefrt,ds2
s,ds1 s,ds2
where: lefrtas1 = 20 - @s1 and lerrtasz = 280 mm for HIT-HP

leitas1 = 20 - D1 and  lesr1as2 = 320 mm for HIT-SP

Halfen Insulated Connection HIT-HP/SP Annex D13

Structural analysis
Limitation of deformation (elements with compression shear bearings)

Z18301.21

8.03.01-19/21



Electronic copy of the ETA by DIBt: ETA-18/0189

Page 48 of European Technical Assessment
ETA-18/0189 of 16 June 2021

English translation prepared by DIBt

Deutsches
Institut

fur
Bautechnik

Compression strain of the compression shear bearing:  Alg; = —€4 * legr s
—a
Compression strain of the adjacent slab concrete: Algy = —€47 * legr g = 5 Ldz
cm
Alg according to Table D.3.
Concrete strength class C20/25 C25/30 C30/37 C35/45
Alg [mm] for HIT-HP MVX / MVXL 0,160 0,187 0,186 0,185
Alg [mm] for HIT-SP MVX / MVXL 0,216 0,254 0,253 0,252
Table D.3 Coefficients Als to calculate the deformation of HIT-HP/SP MVX/MVXL with
compression shear bearings
|eﬁ,t
10-ds1 | 80(HP)| 10-ds4
. 120 (SP)T .
1 o o i
i i
Meq 1 i
: g i )
i i
i i
Vgl==—=-=------ o -Qf------ - -©------~- A----
i . Ieﬁ‘dzj lefr a1 J Yo - letr,a2 i
[mm] I )
Figure 43: lex for reinforcing steel B500 NR
Ieff,t
lesr (ds1) lefrt (ds2) lefr1 (ds1)
10 - dg 100mm | 80(HP)] 100 mm 10 - dss
: 120 (SP)" :
i . 1 ] J i
r ' ' M
1 IQI_ 1
C i i )
! ]
Vgg Fmm======mmmmmm - O - S - ------------ -
; % . Ieff'dz J 'eff,d1 1/2 . 'eff_dz '
[mm] 1
Figure 44: s« for stainless round steel S 460 and S 690 according to Annex A15
Halfen Insulated Connection HIT-HP/SP Annex D14
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D.1.4.2.2 Elements with steel framework
| design section
|eff.l 1
| \_
\
| | | Nl
| \ v | \ |
\\ 7 | o\ QFuge
| San N | N
| SN | \
Med VEd‘- _______ PN B ) —\JT ——————— (~——————————‘ Ay
\ \ | AN

Figure 45: Model to determine the bending deformations in the joint

Angle of rotation in the joint: tanQ,in, = .

Determinaton of deformations according to Figure 46 (B500 NR)

Ot

tension bar strain for ds1 = ds2: Al =€ - loge = z leset
S
. . . Os.d
compression bar strain for ds1 = ds2: Alg = &4 " legrq = T Logea
S

Determinaton of deformations according to Figure 47 (stainless round steel)

tension bar strain for ds1 > ds2: Al = € gs1 * lefrrast + €rasz * lefrtds2

_ Os,t,dsl ] O-s,‘c,dsz ]
=% “lefrrdst T = “lefrrds2
s,dsl s,ds2

compression bar strain for dst > ds2: Alg = 4451 * lefraast + €ddsz * lefradsz

Os,d,ds2
Es ds2

)

_ Osdds1 1
=T lefra,as1 T
s,ds1

lefr,ds2
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Ieff,t
10-dsi | 80(HP)| 10 -ds
120 (SP)! .
i o o i
! N L !
Mgy ] i
i N
i i
1 1
|mmmmmmm e — = A ______ l _______ E
VEd- .
i ] 80 (HP) | i
[mm] 10-dy '120(SP)T 10 g,
lefr
Figure 46: le for B500 NR, ds1 = ds;
Ieff,i
0,5 - lesi,ds1 lef t,as2 0,5 - lefftds1
10 - dgy 100mm | 80(HP)| 100 mm 10 - dg1
: "120 (SP)" ;
L o I — o
" : AN L~ SN :
Ed ! .
| N 1
(| > |0
1 ]
N R — / ....... I R i
Ed I
; 0,5 - leffa a2 J leff,d.d1 J 0,5 - lefr a2 i
[mm] T F

Figure 47: lew for stainless round steel, ds1 > ds2
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