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Curtain Wall Market USA Projects

Plaza Tower, Costa Mesa, USA Chicago Title and Trust, Chicago USA
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Curtain Wall Market European Projects

Capital One, Nottingham, England BT, Sevenoaks, England
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What Bracket Types are Already Used

By Curtain Wall Companies?
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Curtain Wall Market Applications

General Types of Curtain Wall Fixing Using Halfen Channel

Curtain Wall Curtain Wall Window to
Edge of Slab Top of Slab Precast
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Curtain Wall Market Applications

Top of Slab

TR

Edge of Slab
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Examples of Top of Slab Brackets
Currently Used
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HALFEN GROUP
Curtain Wall Market Brackets
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HALFEN GROUP

QUR BEST CONNECTIONS

Curtain Wall e d Brackets

Curtain Wall Connection to the Top of Slab In UK By Italian Contractor
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YOUR BEST CONNECTIONS

Curtain Wall Market | — Brackets

Curtain Wall Connection to the Top of Slab In UK - German contractor
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YOUR BEST CONNECTIONS

Curtain Wall Market | — Brackets

Typical Top of Slab Connection in USA

le —MULLION
ANGLE CLEAT BY OTHERS

TYPICAL ANCHORAGE DETAIL
10 TOP OF SLAB
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A HALFEN CAST-IN
<7 CHANNEL &
‘T HEAD BOLT.
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I POCKET FORMED IN
TOP OF SLAB
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TYPICAL FIXING DETAIL
S TO SLAB USING POCKET.
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Curtain Wall Market Tl d Brackets

Curtain Wall Connection to the Top of Slab In UK - American contractor
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YOUR BEST CONNECTIONS

Curtain Wall Market

Brackets

Curtain Wall Connection to the Top of Slab In UK
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HALFEN GROUP

YOUR BEST CONNECTIONS

Curtain Wall Market Brackets

Top of Slab Connection - Germany - French Contractor
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Curtain Wall Market

Brackets

Possible Improved Halfen Solution Using Serrations on Bracket
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TYPICAL ANCHORAGE DETAIL

TO TOP OF SLAB.
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HALFEN CAST-IN
<7 CHANNEL &
‘T HEAD BOLT.

T0P OF SLAB CURTAIN WALL FIXINGS
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Curtain Wall L. Brackets

Provide 3-Way Adjustment
When used with HTA Channel

*Steel Zinc Plated
*M16 T-bolts Only
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HALFEN GROUP

CurtainWall e Brackets
Halfen Top of Slab Brackets +/- 10mm Vertical Adjustment
jm HCW Bracket Type 1
eean ond tanae sz Design lead range a L
Wind Load =12 KN {KH} {mj {mm}
jump 50 | 270
4§ |!
EERCH N 4112 75 295
100 320
Design Load Capacity
4 kN — Deadload
. ‘ 12 KN - Wind Load
a 150 70 |
Channel
| HTA 40/22, HTA 40/25
i
B et : | T-bolt
o B M16
Nl
ol | m 172 gt
i TW

CSG - 20/03/19

Page 16



CurtainWall veuisGrcenrhom Brackets

Halfen Top of Slab Brackets +/- 10mm Vertical Adjustment

L

]

ei: HCW Bracket Type 1
—= ot Designioadrange] a | L | w
© © (KN} [¢mm) | (mm) |(mm)

| 50 | 270 | 176

7124 75 | 285 | 175
100 | 320 | 200

Design Load Capacity
7 kN — Deadload
24 kN - Wind Load

80

l IJIIIHI|Iil —Channels
| ot HTA 49/30, HTA 50/30
T 300mm/350mm, 3 Anchor

T-bolt
M16 (8.8)
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CurtainWal — vevremmcomicion Brackets
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Left and Right Mounting Links

Option Of Pointed Bolts (Fixed) @ 50Nm or Flat Bolts (Sliding) @ ONM
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Curtain Wal HALFEN GROUP Brack
urtain Wa L rackets

Curtain Wall  Halfen Top of Slab Brackets +/- 10mm Vertical Adjustment Brackets

Testing Pointed (Fixed) Bolts — 50Nm Torque — Average Failure Load 8.8 kN
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CurtainWall e ST coNNEcTToNs Brackets

Halfen Top of Slab Brackets +/- 20mm Vertical Adjustment

l Working dead load = 4,2 kN
jra

- -

o +t25mm iy Designed for USA
T Greater Vertical Adjustment
= Bigger Loads on Channel

Working wind load <
16,7 kN

((

153

Design Load Capacity
5.7 KN — Deadload
5.7 kKN - Seismic

_/TTAS2RE - 3503 Ank 25 kN - Wind Load

c|

75 170

Horizontal earthquake i

i

Channel

IR HTA 52/34

165

+.i67,5mm T_bolt
M16 (8.8)
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Curtain Wall YOUR QET CONNIRTIONS Brackets

Curtain Wall Halfen Top of Slab Brackets +/- 20mm Vertical Adjustment  Brackets

HSK M 10 x 120 gv HSK 14 10 x 120 gv
0552.016-00001 0365.040-00063 0385.040-00083
- 0592.010-00002

Gewindebohrung - Gewindebohrung -

M0 Mo
lose Mutter M10 gv Iosa Mutter 10 gv
0360 040-00001 0360.040-00001

28 6.5 66.5

L [ CI 28 ;
i H\\ \\ ! s m " N J _
10.] RLG 13 ! [l \ RL@ 13 ! }
inl . 3 1N v
225 225 __I
T | Y e o A N R
1 qs-zu '_/ —‘ 1 § 3-28 .
@;) T J @J r%i: _____ il
225 ] / vew-miogy —2‘25—‘1 / VBM MiDgy .
inl ﬁ_ noad | inl j)_ o
| 8 _"q B i B b “’L:!r B
Left and Right Mounting Links
Option Of Pointed Bolts (Fixed) @ 50Nm or Flat Bolts (Sliding) @ ONM
Page 21
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Curtainwal e Brackets

Halfen Top of Slab Brackets

Serrated Angles

0059.010-00001 HCW-Winkel 235x205x12, GV \
0059.010-00002 HCW-Winkel 235x255x12, GV
0059.010-00003 HCW-Winkel 235x305x12, GV
0059.010-00004 HCW-Winkel 235x355x12.Gv ¢ & More to Come!
Mounting Links

0592.010-00001 HCW-PB-R-GV, 165x118x5, GV
0592.010-00002 HCW-PB-L-GV, 165x118x5, GV J
Serrated Washer

0404.000-00012 RP-17 35x40x5 RL=17-GV
Pointed Bolt

0385.040-00059 HSK M10 x 60 GV10.9 m. Spitze
Flat Bolts

0385.040-00012 HSK M10 x 60 GV8.8 DIN 933
0385.040-00063 HSK M10 x 120 GV8.8 DIN 933
Nut

0360.040-00001 MU M10 GV DIN 934 FK8
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HALFEN GROUP

YOUR BEST CONNECTIONS

Examples of Edge of Slab Brackets
Currently Used
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HALFEN GROUP

YOUR BES NECTIONS

Curtain Wall Market

Brackets

Steel Brackets Used Welded to Steel in UK
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YOUR BEST CONNECTIONS

Curtain Wall Market | — Brackets

Typical Edge of Slab Connection in USA

: Tl_! EEEl s

SLAB

METAL DECKING

HALFEN CAST-IN CHANNEL
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HALFEN GROUP
Curtain Wall Market Brackets

Steel and Aluminium Brackets Used with Halfen Pourstop in Ireland
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Curtain Wall Market

Brackets

Steel Brackets Used with Halfen Pourstop in Ireland
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Curtain Wall Market
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Brackets

Edge of Slab Connection in UK
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Brackets

-
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HALFEN GROLIP

-

Halfen Edge of Slab Brackets

Curtain Wall Market
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Curtain Wall Market Brackets

Halfen Edge of Slab Brackets

Bracket Dimensions

HCW - ED e HCW - EW
Brackets ) i Brackets
‘ D
- M — ‘ |
E o
i = | | IS N
. v ! | % Dq“. '
| . of | c A i
. N
" 4 i s ~=-=4 ' F 3
SO, | S
s - A - M H
Bracket A B C D| E F|I G|H]|J L M
Code
HCW-ED1 [ 108 | 70 | 114 | 10 |57 | 64 | 25 |51 |36 | 40 | 57
_ HCW - EW1
2 Versions:
Deadload and Windload HCW-ED2 [133| 70 | 127 |10 | 64 | 64 | 51 |51 (36|40 | 83
*Windload Only HCW — EW2
*3 sizes
HCW-ED3 | 159 70 | 140 (10| 70 | 64 | 76 [ 51 | 36 | 40 | 108
HCW — EW?2
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CurtainWwall evamiremenen Brackets

Halfen Edge of Slab Brackets

Deadload/Windload Brackets

0059.030-00001 HCW-ED1-R Winkel 108x70x114 AL
0059.030-00002 HCW-ED1-L Winkel 108x70x114 AL
0059.030-00003 HCW-ED2-R Winkel 133x70x127 AL
0059.030-00004 HCW-ED2-L Winkel 133x70x127 AL
0059.030-00005 HCW-ED3-R Winkel 159x70x140 AL
0059.030-00006 HCW-ED3-L Winkel 159x70x140 AL

Windload Brackets

0059.040-00001 HCW-EW1 Winkel 108x70x114 AL
0059.040-00002 HCW-EW?2 Winkel 133x70x127 AL
0059.040-00003 HCW-EW3 Winkel 159x70x140 AL

Serrated Washers
0059.050-00001 HCW RP 30x30x7 RL=14-AL 20

Separation Shim
0059.050-00002 HCW Shim 75x75x1,6 RL=14-KS 20
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HALFEN GROUP

YYYYYYY EST CONNECTIONS

Examples of Other Brackets
Currently Used
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Curtain Wall Market

HALFEN GROLIP

Brackets

Head Connection in UK
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HALFEN GROUP

¥YOUR BEST CONNECTIQNS

Curtain Wall Brackets
Typical Schueco Bracket
<7 y
Minimal Edge K
n- Distance
A <
o :
{E 1} AN
E E Concrete Slob
[ ) ‘
IQ ‘ Slotted and serrated bracke
= AR
i ‘ Halfen HTA cost-in channel,
Length and size of channel
‘ ‘ to suit load requirements.
‘ ‘ inc. Halfen ‘T’ head bolt and nut.
Two way adjustment for locating
connection to structure.
Vertical movement provided for
dif ferential expansion of
facade and deflection of structure.
SUd\WQ Heod Connection Two ‘T’ head bolts may ke required
\ to prevent rotation of mullion.
For Curtain Wall, P
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HALFEN GROUP
Curtain Wall Brackets

Connection to the Top of Concrete Upstand In UK - Base Connection for Curtain Wall
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Curtain Wall Market | I Brackets

Connection to the Top of Concrete Upstand In UK - Base Connection for Curtain Wall
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HALFEN GROUP

T CONNECTIONS

Windows Brackets

Window Bracket Design Used in USA

HALFEN TOOTHED CHANNEL ASSEMBLY
COMPRISES TwO TOOTHED

CHANNELS. STRAP AIDS LOCATION

TO FORM (OPTIONALS

WINDOW ATTACHMENT
BRACKET

SHIM BETWEEN BRACKET

HALFEN TOOTHED
TEE-HEAD BOLTS

HALFEN TOOTHED
CHANNEL ASSEMBLY
CAST INTO
CONCRETE ALLOWS
ADJUSTMENT BUT
PREVENTS SLIPPAGE
UNDER WIND LOAD

CSG - 20/03/19




HALFEN GROUP

Windows Brackets
Window Bracket Design Used By Harmon Inc. in USA
HEAD DETAIL HEAD DETAIL
| HALFEN ‘T’ HEAD BOLT HALFEN "1 HEAD BULT
79| & NUT. 9] & NUT.
5 o

HALFEN CAST-IN CHANNEL
—IN PRE-CAST PANEL OR

EJ[jw\\\\\INSITUE CONCRETE

HEAD BRACKET

\WINDDW FRAME

CILL DETAIL

HALFEN T HEAD BOLT

& NUT
B HALFEN CAST-IN CHANNEL
= IN PRE-CAST PANEL OR

INSITUE CONCRETE.

HALFEN CAST-IN CHANNEL
—IN PRE-CAST PANEL OR

~\\\\\INSITUE CONCRETE
HEAD BRACKET

\WINDDW FRAME

CILL DETAIL

HALFEN 'T" HEAD BOLT
& NUT

HALFEN CAST-IN CHANNEL
IN PRE-CAST PANEL OR
INSITUE CONCRETE
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Windows | — Bracket

Window Bracket Design Used in UK

— I

i ey
" o =

CSG - 20/03/19 Page 39



HALFEN GROUP

YYYYYYY EST CONNECTIONS

Design Considerations for T-bolts
Used with Brackets

Slots and Shims Induce Bending in T-bolts
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Curtain Wall e Brackets
Design load range 412 KN
Dead Load = 4 KN
Wind Load = 12 KN
Windload

No Support for T-bolt
Through Slot.

Shims make the
Condition Worse!

CSG - 20/03/19

80

Page 41



HALFEN GROUP

ooooooooooooooooooo

Curtain Wall Market

Brackets

Top of Slab Connection - Germany - French Contractor
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Curtain Wall Market

Brackets

Curtain Wall Connection to the Top of Slab In UK - German contractor
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YOUR BEST CONNECTIONS

Curtain Wall Market | — Brackets

Curtain Wall Connection to the Top of Slab In UK - German contractor
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HALFEN GROUP

BEST CONNECTION

Curtain Wall Brackets

Bolt Bending Problem

Check Bolt Bending using 4.6 grade T-bolts for max 3mm Undercast & 10mm Bracket Situation

Normal Allowable Pullout Capacity M16 Grade 4.6, (kN) = 17.3 (p)
Allowable Bending Moment M16 4.6 Grade, (Nm) = 44.4 (M)
Max.Combined Thickness of Bracket, & Undercast (m) = 0.013 (t)
Max. Applied Shear Load, (N) = 4690 (s)
Max. Applied Pull Out Load, (kN) = 4.85
Shimmed Pullout Capacity (kN) = Normal Allow. X 1 - Bending Moment
Pullout Allowable Bending Moment
= p X 1- t Xs X 05
M
= 542> 485 SoOK
Check Bolt Bending using 8.8 grade T-bolts for max 20mm Undercast 10mm Bracket Situation
Normal Allowable Pullout Capacity M16 Grade 8.8 (kN) = 36.1/(p)
Allowable Bending Moment M16 8.8 Grade, (Nm) = 111 (M)
Max.Combined Thickness of Bracket, & Undercast (m) = 0.03 (1)
Max. Applied Shear Load, (N) = 4690 (s)
Max. Applied Pull Out Load, (kN) = 4.85
Shimmed Pullout Capacity (kN) = Normal Allow. X 1 - Bending Moment
Pullout Allowable Bending Moment
= p X 1- t Xs X 05
M

= 13.22 > 4.85 | So OK
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Thank You
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