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Installation of HALFEN serrated channel bolts
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i Selection ofthe | Insert the ¢ Positioning of the \\ T i After tightening the
i HALFEN : HALFEN serrated | HALFEN =l /J\“’t § ¢ nut check if the
¢ serrated channel bolts into ! serrated channel * L7 ||if g ‘*.'{ ¢ groove mark on
i channel bolts in  : the channel slot. : bolts: At the ﬂ\‘m«' i the HALFEN serrated
i accordance CAftera90°turn | channelendsa @ [ | . channel bolt is
i with the i clockwise the i minimum i i perpendicular to the
‘ planning HALFEN channel ° clearance must channel longitudinal
document. bolt locks into be maintained, Tighten the hexagonal nut to ~ axis. If it is not
position which the installation torque (Ti,q)  Perpendicular the
(check whether corresponds with  acc. table stated below. channel bolt must be
the groove mark  the overhang Tinst Must not be exceeded.  completely
is perpendicular beyond the last 4.1: general application, loosened, re-inserted
to the channel anchor acc. to 4.2 and 4.3: Steel-to-steel and tightened again.
longitudinal axis). Annex A7. contact.

Table B3: Installation toraue
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Table C1: Characteristic Resistances under tension load — steel failure anchor channel

Performances
Characteristic resistances under tension load — steel failure

Serrated anchor channel Steel 29/20 38/23 41/27 53/34 64/44 41/22
Steel failure, anchor
Characteristic carbon 20,1 31,4 54,0 56,5 104,7 20,1
. NRk,s,a [kN]
resistance stainless | -2 31,4 -2) 56,5 | 104,7 | 22,6
carbon 1,78 1,80 1,78
Partial safety factor ) . 1,78 . 1,67 1,80 :
I y ¥its stainless -2 -2 1,80
Steel failure, connection channel/anchor
Characteristic carbon | 229 | 360 | 536 | 596 | 1061 | 18,1
. NRk,sc [kN]
resistance stainless -2) 40,0 -2) 55,0 94,4 26,1
Partial safety factor YMsca ') 1,8
Steel failure, local flexure of the channel lips
Spacing of channel | | [mm] 58 76 80 105 128 83
bolts for Nrks,
Characteristic carbon 22,9 39,3 53,6 82,5 106,1 18,1
. NOrks | [KN]
resistance stainless | -2 40,0 -2) 55,0 94,4 26,1
Partial safety factor Yms,t 1 1,8
) In absence of other national regulations
2) No performance assessed
Table C2: Characteristic flexural resistance of channel
Serrated Anchor channel Steel 29/20 38/23 41/27 53/34 64/44 41/22
Characteristic carbon | 873 1497 | 2289 | 3452 | 6935 733
flexure resistance | MRks,ex | [Nm]
of channel stainless -2 1670 -2 3608 7922 749
Partial safety factor YMs flex”) 1,15
) In absence of other national regulations
2 No performance assessed
HALFEN Serrated Anchor Channels HZA
Annex C1
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Table C3: Characteristic resistance under tension load — steel failure of
HALFEN serrated channel bolt

Performances

Characteristic resistances under tension load — steel failure serrated channel bolts

HALFEN serrated channel bolt & M12 M16 M20 M24
Steel failure
67,4 125,6
N Carbon steel 8.8 (48,5)" (96,3)2 196,0 282,4
Characteristic N [KN]
resistance Flce Stainless 50%) 40,3 64,0 =) =
steel 709 59,0 109,9 | 1715 | 2471
Carbon steel 8.8 1,50
Partial safety factor yms Y Stainless 509 2,86
steel 709 1,87
") For HZS 41/22 M12 8.8
2 For HZS 41/22 M16 8.8
%) Materials according Annex A2, A3 and A4
4 In absence of other national regulations
% No performance assessed
HALFEN Serrated Anchor Channels HZA
Annex C2
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Table C4: Characteristic resistances under tension load — concrete failure
Serrated anchor channel 29/20 | 38/23 | 41/27 | 53/34 | 64/44 | 41/22
Pull-out failure
Characteristic Round 136 | 212 | 340 | 340 | -» | 136
resistance in cracked anchors Nrkp | [kN]
concrete C12/15 I-anchors 14,0 19,8 24,8 29,7 47,6 14,0
Chgracterlgtlc Round 19.0 297 476 476 2 19.0
resistance in anchors
inArankad Annaraia NRk,p [kN]
C12/15 I-anchors 19,7 27,7 34,7 41,6 66,6 19,7
C20/25 1,67
C25/30 2,08
C30/37 2,50
Increasing factor for C35/45 2,92
NRip C40/50 We [] 3,33
= Nrkp (C12/15) - We C45/55 3,75
C50/60 417
C55/67 4,58
=C60/75 5,00
Partial safety factor YMp = Ynmc ) 1,5
Concrete cone failure
Ker,N 7,9 8,1 8,6 8,7 8,9 7,9
Product factor k :
roduct factor ¥ Kuor N 13 | 115 | 123 | 124 | 127 | 113
Partial safety factor yme 1,5
Splitting failure
Charact. edge spacing Cer,sp (mm] 246 281 445 465 534 246
Charact. spacing Scr,sp 492 562 890 930 1068 492
Partial safety factor YMsp 1,5
) In absence of other national regulations
2 No performance assessed
HALFEN Serrated Anchor Channels HZA
Annex C3
Performances
Characteristic resistances under tension load — concrete failure
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Table C5: Displacements under tension load

Serrated anchor channel Steel 29/20 | 38/23 | 41/27 | 53/34 | 64/44 | 41/22

carbon 6,8 9,1 14,4 22,2 38,5 5,1

Tension load N [KN]
stainless -1 10,9 =1 21,8 37,4 8,5

carbon 0,5 0,8 0,9 0,7 0,8 0,6
Short-term displacement | dno | [mm]

stainless -1 0,9 =1 0,7 0,7 1,0

carbon 0,9 1,7 1,8 1,4 1,7 1,3

stainless =1 1,8 =1 1,5 1,4 1,9

" No performance assessed

HALFEN Serrated Anchor Channels HZA

Annex C4
Performances

Characteristic resistances under tension load — displacements
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Table C6: Characteristic resistances under shear load — steel failure anchor channel

Serrated anchor channel Steel 29/20 38/23 | 41/27 | 53/34 | 64/44 | 41/22

Steel failure, anchor

carbon 20,1 43,9 53,6 101,1 156,3 | 18,1
VRk,s,a,y [kN]

Characteristic stainless | -2 31,4 -2 55,0 | 944 | 226

resistance carbon 12,0 18,8 32,4 33,9 62,8 12,0
VRk,s,a,X [kN]

stainless -2 18,8 -2 33,9 62,8 13,5

Partial safety factor _ " carbon 1,48 1,48 1,50 1,39 1,50 1,48

y Ysay; YMsax T inless | =2 148 | = | 139 | 150 | 150

Steel failure, connection channel/anchor

carbon 20,1 43,9 53,6 101,1 | 156,3 | 18,1
VRk,s,c,y [kN]

resistance carbon 13,7 21,6 32,2 35,8 63,7 10,9
VRk,s,c,x [kN]
stainless -2 24,0 -2 33,0 56,6 15,7
Partial safety factor | Ywmscay ; YMscax " 1,8

Steel failure, local flexure of channel lips

Spacing of channel Siv [mm] 58 76 80 105 | 128 | 83

bolts for VRks,

Characteristic carbon | 20,1 43,9 | 536 | 101,1 | 156,3 | 18,1
, VOrksiy | [KN]

resistance stainless | -2 31,4 -2) 550 | 944 | 22,6

Partial safety factor YMs,ly P 1,8

) In absence of other national regulations
2 No performance assessed

HALFEN Serrated Anchor Channels HZA

Annex C5
Performances

Characteristic resistances under shear load — steel failure
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Table C6 (continued): Characteristic resistances under shear load — steel failure

Serrated anchor channel Steel 29/20 | 38/23 | 41/27 | 53/34 | 64/44 | 41/22
Steel failure, connection between channel lips and channel bolt in longitudinal channel axis
carbon 12,6 23,6 23,6 =1 -1 14,4
M12
stainless =1 -1 =1 ) _1 _1)
carbon - 23,6 32,0 39,5 -1 14,4
y M16 )
Characteristic Rk.s,l,x stainless =1 24,9 =1 51,7 =1 14,2
resistance [kN] carbon -1 1) -1 39,5 85,8 =
M20
stainless =1 = = 51,7 68,8 -1
carbon = = - = 85,8 -
M24
stainless - = = = 68,8 =1
. carbon 1,0 1,2 1,2 1,2 1,2 1,2
Installation factor Yinst :
stainless = 1,2 = 1,4 1,0 1,4

" No performance assessed

HALFEN Serrated Anchor Channels HZA

Annex C6
Performances

Characteristic resistances under shear load — steel failure
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Table C7: Characteristic resistances under shear load — concrete failure

Serrated anchor channel 29/20 | 38/23 | 41/27 | 53/34 | 64/44 | 41/22
Pry-out failure
Product factor ks 1) 2,0 2,0 2,0 2,0 2,0 2,0
Partial safety factor YMc @) 1,5
Concrete edge failure
cracked concrete Ker,v 6,1 7,5 7,5 7,5 7,5 6,5

Product factor k12

uncracked concrete | Kuerv 8,5 10,5 10,5 10,5 10,5 9,1
Partial safety factor YMe &) 1,5

) Without supplementary reinforcement. In case of supplementary reinforcement, the factor ks should be multiplied

with 0,75.

2/ In absence of other national regulations

Table C8: Displacements under shear load

Serrated anchor channel Steel 29/20 | 38/23 | 41/27 | 53/34 | 64/44 | 41/22
Shear load v [kN] carbon 8,0 1 2,5 21 ,3 22,4 41 5 7,2
. . . Y

in y-direction " stainless | -9 | 125 | =9 | 218 | 375 | 90
Short-term displacement | — carbon 0,9 1,8 0.9 1.4 1,6 0,6
. . . )Y,

in y-direction stainless | -9 2,3 -3 2,3 4,1 0,9
Long-term displacement | — carbon 1.4 2,7 1,4 2,1 2,4 0.9
. . . ,Y,®

in y-direction stainless | =¥ | 35 | - | 34 | 62 | 14
Shear load v ] carbon 5,0 7,8 10,5 13,0 28,3 4,7
in x-direction 2 stainless | -¥ | 82 | - | 146 | 27,3 | 4,0
Short-term displacement Suxo | [mm] carbon 0,4 0.2 0.2 03 0,9 0,1
. . . Xy

in x-direction stainless | -9 0,6 -3 05 | 09 | 02
Long-term displacement 5 ] carbon 0,6 0,3 03 0,5 14 0.2
in x-direction - stainless | -9 0,9 -3 0,8 14 | 03
") y-direction (perpendicular to longitudinal axis of channel)

2) x-direction (in longitudinal channel axis)

3) No performance assessed
HALFEN Serrated Anchor Channels HZA

Annex C7

Performances

Characteristic resistances under shear load — concrete failure, displacements
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Table C9: Characteristic resistance under shear load — steel failure of
HALFEN serrated channel bolt

HALFEN serrated channel bolt & M12 M16 M20 M24

Steel failure
steel 8.8 33,7 62,8 98,0 141,2

Characteristic

osistance Vecs | [kN] | stainless | 50 25,3 47,1 -4 -4
steel 70" 35,4 65,9 102,9 148,3
steel 8.8 105 2662 519 898

Characteristic flexural

resistance MOuks | [NM] | Stainless 50" 66 167 -4 -4
steel 70 92 233 454 786
steel 8.8 1,25

Partial safety factor yms 3 Stainless | 50" 2,38
steel 70" 1,56

) Materials according Annex A2 and A3-A4

2) For HZS 41/22 M16 8.8, MO is limited to 261 Nm.

%) In absence of other national regulations

4 No performance assessed

Table C10: Characteristic resistance under combined tension and shear load

Serrated anchor channel 29/20 38/23 41/27 53/34 64/44 41/22

Steel failure: Local failure by flexure of ¢

hannel lips and failure by flexure of channel

Product factor K13

Values according to EN 1992-4:2018, Section 7.4.3.1

Steel failure: Failure of anchor and connection between anchor and channel

Product factor K14

Values according to EN 1992-4:2018, Section 7.4.3.1

HALFEN Serrated Anchor Channels HZA

Performances

Char. resist. of HALFEN serr. channel bolt under shear, comb. tension and shear

Annex C8
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Notes regarding this document
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of the information in this document or for any printing errors. We reserve the right to make technical and design changes at any time. With a
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