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We are Leviat l eviat

A CRH COMPANY

: 3,000 people

: 60 locations

Manufacturing on
4 continents

b & 4

Sales in 30+
countries
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A CRH COMPANY

Connecting, Fixing, Anchoring & Lifting Technology Leviat

We help you build better, safer, stronger & faster
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Curtain Wall
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Curtain Wall I-ﬁ-l
HALFEN

© Jeddah E c Compa yAd ian Smith + Gordon Gill Architecture
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Curtain Wall I-ﬁ-l
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Curtain Wall I-ﬁ-l
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Curtain Wall I-ﬁ-l
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Curtain Wall - Cast-in channels leviat

A CRH COMPANY
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Channel selection IH'
HALFEN

Acting External Loads
* Dead Load F,
* Wind Load £ F
« Straight on Facade Panel
 Eccentric loads (Corners etc.)

* On architectural elements (‘fins’)

 Seismic Loads * FEQ

« Blast Loads = F

Blast
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Channel selection IH'
HALFEN

Selection of Fixings
* Load capacity
« Geometric constraints (i.e. slab thickness)
« Special requirements

« Approvals and other documentation

 Modified bracket geometry can often lead to optimized
channel selection options
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Cast-in channels - Differentiation IH'
HALFEN

Manufacturing process: Hot rolling vs. cold forming

Material: Mild steel & stainless steel

Channel lip type: Smooth vs. serrated

Approvals: International / National / None

Design methods: International / National / None
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Manufacturing IH'

HALFEN
Cold-forming Hot-rolling
* Metal is shaped below  Metal is shaped above
recrystallization temperature recrystallization temperature
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Manufacturing & Quality H Ali.ﬁl-:lEN

High quality hot-rolled HALFEN cast-in channel:
« Consistent performance
 Ductile failure
* Full documentation

Low quality cold-formed cast-in channel of
unknown origin:

« Unknown material properties
* Risk of brittle failure
 No documentation
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Channel lip types IH'
P 4P HALFEN

Smooth Serrated
 HTA-CE e HZA
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Global Approvals IH'

*
*
*

»*

HALFEN
HALFEN HTA (-CE) cast-in channels

* 5 *

ETA-09/0339 ESR-1008 CABR-YMC-1A

HALFEN HZA serrated cast-in channels

ESR-4016 ETA-17/0728 ETA-20/1081

(HZA-PS 53/34) (HZA)
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Design Rules
HALFEN

EN 1992-4 (Eurocode 2) - for tension & perpendicular shear
EOTA-TR 047 (or CEN/TR 17080) - for longitudinal loads

ACI| 318-14 & AC 232 - covers all load directions

No country-specific design codes
European methods are widely accepted

AS 5216:2021 — 3D — now includes longitudinal loads
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Global Approvals & Design Rules I-_H-l

Europe
ETA & EC2
China
CABR & EC2
] Asia
Middle East :
North) Ay ETA/EC2 & ESR/ACI planly ETA & EC2
o merica
ESR & ACI

Australia New
ETA & AS 5216 Zealand
ESR & ACI
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Cold-formed channels HTA-CE
HALFEN

Applications
* Predominantly static loads
« Tension & perpendicular shear

* Very low nominal load bearing capacity in
longitudinal direction of channel

Y’/

Approvals
» European Technical Assessment ETA-09/0339 I P25

* Chinese approval CABR-YMC-1A
« US-approval ESR-1008

i1 Y -
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Cold-formed channels HTA-CE El
HALFEN

Profiles & load ranges (N° indicative)

Rd,s,I’

72/49
) 54/33
==
40/25 49/30
38/17,
28/15 W !
5 10 15 20 25 30 35 40 55 60 Ngrd[kN]
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Hot-rolled channels HTA-CE IH'
HALFEN

Applications
« Recommended for dynamic loads
« Tension & perpendicular shear

* Low to moderate load bearing capacity in longitudinal
direction of channel (depending on type of T-bolt)

« Curtain wall facades
« Elevator guide rails (especially 40/22)
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Hot-rolled channels HTA-CE El
HALFEN

Profiles & load ranges (N° indicative)

Rd,s,I’

n @ 72/48

55/42

52/34

[J L ﬁL‘J

5 10 15 20 25 30 35 40 55 60 Ngg [kN]
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Hot-rolled channels HTA-CE IH'
HALFEN

Approvals
« European Technical Assessment ETA-09/0339
* Chinese approval CABR-YMC-1A
« US-approval ESR-1008

Design:
« With HTA software:
— Specific consideration of all relevant parameters
— Verifications separately for all failure modes
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HZA serrated cast-in channels
HALFEN

NEW: ETA for HZA

 Enables design acc. EN 1992-4 with specific
considerations of all failure modes

 Modified load capacities

 Hot-rolled HZA 41/27 has been included in any approval
for the first time
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Hot-rolled channels HZA DYNAGRIP El
HALFEN

Profiles & load ranges 2021+ (NORds » indicative)
[d e —
41/27 53;3;4
29;/20 3§§3
-----
5 10 15 20 25 30 35 40 55 60 Ngg[kN]

Leviat.com Dipl.-Ing. David Garcia Imagine. Model. Make.




Cold-formed channel HZA 41/22 IH'

HALFEN
Profiles & load ranges 2021+ (NORds » indicative)
) Lo
HDG A4
41/22  41/22
5 10 15 20 25 30 35 40 55 60 Ngpd[kN]
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HZA serrated cast-in channels IH'
HALFEN

Approvals:
« NEW ETA-20/1081 for serrated HZA cast-in channels
— Available since April 2021
« US-approval ESR-4016

Design:

« According to the rules set out in EN 1992-4, ACI 318 and AS
5216 respectively

— Specific consideration of all relevant parameters
— Verifications separately for all failure modes
— Software with all channel and load options
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Software — HTA 2.91

HTA 270 =
oject | Edit
C25/30 - C 20 = 4
CEN/TS 1992-4 AUS ‘—r Top of Slab (TOS) o4 X
Cracked concrete | | No edge reinforcement * |
Design Code Bracket | Concrete & reinforcement Calculation
Project explorer % || Input ~ 2 x| 30| 20| Resuit expiorer | Final Results
AR eE ] CIET General —Load comidor -| = = = »
1 1;]@@}(1*1—"5)
4 )l Project folder Positia < >
] Project Rk Adjusting zone = [mm)] | el leng
I (43 Positions Shift inte: I
Quariiey ; St terval [mm]
Bracket
Channel profiles S + B =
T] Hot rolied
Selected bracket 1
7] Cold formed
Type of Bracket =7 angled (up}
Material Hot dip galvanized
Distance [mm)] 5
Pre-selection of channe! auto » ity
Front protrusion s [mm]
Channel confiquration
Length Standard - Bracket length L o [mm)] 250
Channel length | [mr == = Bracket height h s [mm] 35
Bracket width w b | 250
T-bolt
ciet 10
Material Hot dip galvanzed + Bincher £ 0
Load position from bottom z = [mm] 35
Diameter [mm] M2 -
Load position from bottom z 7« [mm] 35 -
1 Clamping length [mm]
No. of T-bolts 2
Possible configurations T-bolt spacing 5 [mm] 150
Loads
 HTA-CE 40/22P - FV - 350/ 3 = Fy fa |
fN] [N} [kN] ‘
' HTACE 50/30P - FV oo i e ‘
v HTA-CE52/34-FV-350/3 M M M ‘
M M,y z
Nm) N
o HTACE 55/4. L {Nem] el —)
000 0.00 0.00 |
€ HTACE 72/48 - FV 3
T Consideration of flexural stres:
Geometry
Component thickness  [mm] 200 -
Edge distance
% ‘o‘lo"
150
2
- 7 | 3 100%
e 2 [mm] ) | Vatidation -9 x
Fing = -
0 matches Celcuiation Apply - -

Leviat.com
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CENJTS 1992-4 AUS
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HZA-PS H]
HALFEN

HZA-PS 53/34 with ETA-17/0728

» Tested for seismic categories C1 & e
C2 -

 C1 will be included in revised ETA |,
C2 covered by expert reports for
now
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Variations of standard channels IH'
HALFEN

HTA-R
« Standard profile with rebar (without specific approval)

* For high tensile- and moderate shear loads

f— jo—mm—ii
Mindestrandabstdnde ap, ar [ o
ae et i
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Variations of standard channels IH'
HALFEN

HTA-R

« Can be configured project specific (Eng. Support)

« Especially useful for some curtain wall facade types

500

Leviat.com David Garcia
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Concrete Facade IH'
HALFEN

Stade Jean-Bouin
Paris, France

¢¥o‘ M *.9‘-‘1

r
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Concrete Facade IH'
HALFEN

FPA-5A FPA-5AZ

DS 13 - with tensile and compressive sockets LD Adjustable restraints HFV Dowel restraint
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HALFEN

Concrete Facade

Imagine. Model. Make.
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HALFEN

Concrete Facade
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Concrete Facade

« Panel production
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Concrete Facade IH'
HALFEN

Areas of application
* New buildings
* Optimized use of building footprint
« Time saving due to quick installation
« Facade refurbishment (due to fire safety issues):
* Low weight -> can be carried by most existing structures

 Not flammable
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Mixed Facade I-ﬁ-l
HALFEN

One Tower Limassol

HZA cast-in channels for Curtain Wall
DEMU T-FIXX inserts for GRC panels
* Product with ETA

« Stainless Steel (GV also available)
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Concrete Facade

Leviat.com
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4 L Project folder
Project
4 (3] Positions
[ Case BT ()]
(& Case3-BKT1(FV)
(& Case3-BKT 2 (FV)
(& Case 3A- BKT1(FV)
(& Case 3A-BKT 2 (FV)
(B Case 4-BKT1(FV)
(& Case 4-BKT 2 (FV)

Find: 9 ™

DEMU 451 |

nfiguration

Project explorer General i

Position

Position Case 2 - BKT 1(FV)
Description

Quantity 1

Anchor selection

Anchor type

N\,

'

DEMU 1988 FV b

Anchor dimension M16-140 v

Strength class of fixing

bolt 88 .

Calculation

rror messages / Advices

Design load

# Nez: [kN]

Vea, [kN] Veay [kN] Meg,, [kNm] Mey,, [kNm]

Mgt [kNm] ‘ Fire ‘A(h‘ve

Add

-285 0 762 -1.14

0 0 0 0

Remove Delete all

Dipl.-Ing. David Garcia

Results according to CEN/TS 1992

Boundary conditions

Edge distances: OK

Spacing: OK

Edge distance baseplate: OK
Element thickness: OK

Tension load - failure mode

Ne. [kN] Nes [kN]

Steel failure 24646 58.924

Pull-out 24646 71520

Concrete cone failure 83358 155,020

Splitting failure n/a n/a

Blow-out failure /a n/a

ar | Iy

Ve [kN] Vi [kN]

Steel failure 5512 35227

Concrete edge failure n/a n/a

Concrete pry-out failure 4798 51670
Combined tension and shear load

Bx Bv

Interaction 0538 0.156

*n/a = not applicable

All verifications are satisfied.

4 1 von 1

HALFEN

Utilisation
15.65%
n/a

9.29%

Utilisation
45.62%

&

| mm|kn|
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Natural Stone Facade
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Brickwork Facade I-ﬁ-l
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Elevators IH'
HALFEN
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Elevators IH'
HALFEN

Service loads:
[0 Generally small (to moderate)

[0 Fatigue often a concern due to
high load cycle count

0 Hot-rolled HTA-CE 40/22P
has become the industry
standard
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Elevators IH'
HALFEN

Exceptional loads:
[ Seismic

[0 Emergency Stop (depending
on layout)

0 HZA serrated channels
(eg. HZA 38/23) can be
used to cater for
significant load
components along the
channel axis
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Elevators — HLX LiftBox El
HALFEN

Attachment point for load handling
devices with CE marking under European

Technical Assessment ETA-17/0488

[0 Used as an assembly aid for the
elevator interior installation

[0 For maintenance work during

elevator repairs . PN a
_ 5 ' > o
0 Secure & permanent attachmentin 3 5 & 2
- © = ©
the shaft ceiling = 2
=<

Leviat.com Imagine. Model. Make.



Elevators — HLX LiftBox IH'
HALFEN

Leviat.com



Elevators

 Increasingly high
reinforcement density and
concrete grades

* Anchor spacing of HALFEN
cast-in channels can be
configured project specific
to suit rebar grid!

Leviat.com

H]

HALFEN

Dipl.-Ing. David Garcia
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Elevators IH'
HALFEN

» Alternative: Post-drilled anchors

© Stadtverwaltung Erfurt

« High number of mis-hits and material wear
 Health & Safety issue: Noise, vibration & silica dust!
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Architectural - DETAN I-ﬁ-l
HALFEN

 Form meets Function
 |nnovative and delicate structures

* Meets highest demands in terms of appearance and quality

leureka Science Centre EXPO 2015 <& R

Vantaa, Finland Milan, Italy

N ,’- . ; “ ) 'i vr'; ". \ AN »
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Architectural - DETAN I-ﬁ-l
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IM'“"' , t ' “Il L[ “”f

)IWIW | | ” i lu

Leviat.com Dipl.-Ing. David Garcia Imagine. Model. Make.

© Cecilie Bannow
® Cecilie|Bannow



Architectural - DETAN I-ﬁ-l
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Architectural - DETAN IH'
HALFEN

Iceberg Skating Palace
Sochi, Russia

© picture alliance CITYPRESS24
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Structural - HBT IH'
HALFEN

© CJ Nattanai - Fotolia.com
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Structural — Shear Dowels I-ﬁ-l
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Building Physics — HIT insulated connection I-ﬁ-l
HALFEN
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Engineering Support IH'
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\ Technical Support
>
kEngmeering St Product Trainings

J
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Questions?
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Gracias por vuestra atencion!
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