








Table C4: Characteristic values for tension loads, BZ plus A4 / HCR,
uncracked concrete, static and quasi-static action

Fastener size M8 M10 M1i2 M16 M20 M24
Installation factor Yinst | [] 1,0

Steel failure

Characteristic resistance Nraks | [KN] 16 27 ] 40 I 64 108 110
Partial factor ws | [ 1,5 1,68 1,5
Pull-out

Standard anchorage depth

Characteristic resistance in 9 3
uncracked concrete C20/25 Nrkp | [kN] 12 16 25 35

Reduced anchorage depth

Characteristic resistance in 2 1 ] i
uncracked concrete C20/25 Nrkp | [KN] 7.5 9

Splitting

Standard anchorage depth

Splitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;
Cersp May be linearly interpolated for the member thickness hyinz < h < hyin s (Case 2); yin sp= 1,0)

Standard thickness of concrete hmn12| [mm] | 100 120 | 140 160 200 250
Case 1

e Vou 0] 9 | 2 | ® | o | 4o | -
Edge distance Cersp | [mm] 1,5 het

Case 2

e Vs [ b0 12 | 6 | 2 | o | s0s | 708
Edge distance Corsp | [mm] | 115 125 140 200 220 250
Splitting for minimum thickness of concrete member

Minimum thickness of concrete Rminz 2 | [Mm] 80 100 120 140

e e ey IR RN EN
Edge distance Cersp| [Mm] 2,5 het

Reduced anchorage depth

Minimum thickness of concrete hmina 2 | [mm] 80 80 100 140

e e Vo[ W0 | 75 | 8 | s | ms | - | -
Edge distance Cersp | [Mmm] 100 100 125 150

Increasing factor fo \>°

for Nrkp and N%sp wel [ (ﬁ)

Concrete cone failure

Effective anchorage depth het | [mm] 46 60 70 85 100 125
Reduced anchorage depth hetrea | [MmM] | 35% 40 50 65 - -
Factor for uncracked concrete ki =Koern | [-] 11,0

" Pull-out is not decisive
2 Use restricted to anchoring of structural components statically indeterminate

Wedge anchor BZ plus
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Table C5: Characteristic values for shear loads, BZ plus,

cracked and uncracked concrete, static or quasi static action

Fastener size M8 M10 Mi2 M16 M20 M24 M27
Installation factor Yinst | [-] 1,0

Steel failure without lever arm, Steel zinc plated

Characteristic resistance Voaes | [kN] | 122 | 201 | 30 55 69 | 114 | 1694
Ductility factor k7| [] 1,0

Partial factor ws| [ 1,25 133 | 1,25 | 1,25
Steel failure without lever arm, Stainless steel A4, HCR

Characteristic resistance Voas | kN1 | 13 | 20 | 30 55 86 | 1236

Ductility factor k7| [-] 1,0 -
Partial factor wes| [ 1,25 14 | 125

Steel failure with lever arm, Steel zinc plated

Characteristic bending resistance M®xs | [Nm] 23 | 47 | 82 216 363 898 | 13315
Partial factor mws | [-] 1,25 1,33 1,25 1,25
Steel failure with lever arm, Stainless steel A4, HCR

Characteristic bending resistance MP%is | [Nm] 26 | 52 | 92 200 454 785,4

Partial factor ws| [ 1,25 1,4 1,25 '
Concrete pry-out failure

Pry-out factor ke| [1 | 2.4 238
Concrete edge failure

Effective length of  Steel zinc plated I | [mm] 46 60 70 85 100 115 125
fastgner ".1 shear Stainless steel

loading with het A4, HCR Ir| [mm] 46 60 70 85 100 125 -
Effective length of  Steel zinc plated lirea | [Mm] | 35" 40 50 65

fastener in shear g iiocreel i _ _
loading with het,red A4. HCR lirea | [mMm] | 35" 40 50 65

Outside diameter of fastener dnom | [mm] 8 10 12 16 20 24 27
' Use restricted to anchoring of structural components statically indeterminate

Wedge anchor BZ plus
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Table C6: Characteristic resistance for seismic loading, BZ plus,

standard anchorage depth, performance category C1 and C2

Fastener size M8 M10 M12 M16 M20
Tension loads
Installation factor yinst | [] 1,0
Steel failure, Steel zinc plated
Characteristic resistance C1  Npkseoct | [KN] 16 27 40 60 86
Characteristic resistance C2  Nrkseacz | [KN] 16 27 40 60 86
Partial factor ws | [-] 1,53 1,5 1,6
Steel failure, Stainless steel A4, HCR
Characteristic resistance C1 ~ Npkseqct | [KN] 16 27 40 64 108
Characteristic resistance C2  Npkseqcz | [KN] 16 27 40 64 108
Partial factor ws | [] 1,5 1,68
Pull-out (steel zinc plated, stainless steel A4 and HCR)
Characteristic resistance C1  Npkpeoci | [KN] 5 9 16 25 36
Characteristic resistance C2  Nrkpeqc2 | [KN] 2,3 3,6 10,2 13,8 24.4
Shear loads
Steel failure without lever arm, Steel zinc plated
Characteristic resistance C1 Vekseact | [KN] 9,3 20 27 44 69
Characteristic resistance C2  Vgkseqc2 | [KN] 6,7 14 16,2 35,7 55,2
Partial factor s | [-] 1,25 1,33
Steel failure without lever arm, Stainless steel A4, HCR
Characteristic resistance C1 ~ VRkseact| [KN] 9,3 20 27 44 69
Characteristic resistance C2  Vaks.eqcz| [KN] 6,7 14 16,2 35,7 55,2
Partial factor s | [-] 1,25 1,4
without
filling of Ogap | [-] 0.5
Factor for annular gap
annulargap  with
filling of ogap | [-] 1,0
annular gap
Wedge anchor BZ plus
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Table C7:

Characteristic values for tension and shear load under fire exposure, BZ plus,

standard anchorage depth, cracked and uncracked concrete C20/25 to C50/60

Fastener size M8 M10 M12 M16 M20 M24 mM27
Tension load
Steel failure
Steel, zinc plated
R30 1,5 2,6 41 7,7 94 13,6 17,6
Characteristic R60 1,1 1,9 3,0 56 8,2 11,8 15,3
- NRk s fi [kN]
resistance R90 0,8 1.4 24 4.4 6,9 10,0 13,0
R120 0,7 1,2 2,2 4.0 6,3 9,1 11,8
Stainless steel A4, HCR
R30 3,8 6.9 12,7 23,7 33,5 48,2
Characteristic R60 2,9 53 9.4 17,6 25,0 35,9
: Nrkssi | [KN] i
resistance R90 2,0 3.6 6,1 11,5 16,4 23,6
R120 1,6 28 45 8.4 12,1 17,4
Shear load
Steel failure without lever arm
Steel, zinc plated
R30 1,6 2,6 41 7,7 11 16 20,6
Characteristic R60 1,5 25 3,6 6.8 1 15 19,8
- Viak.s.fi [kN]
resistance R90 1,2 2,1 3,5 6.5 10 15 19,0
R120 1,0 2,0 3,4 6.4 10 14 18,6
Stainless steel A4, HCR
R30 3,8 6.9 12,7 23,7 33,5 48,2
Chgracteristic R60 Veres [KN] 2,9 53 9,4 17,6 25,0 35,9 )
resistance R90 - 2,0 3,6 6,1 11,5 16,4 23,6
R120 1,6 2.8 4.5 8.4 12,1 17,4
Steel failure with lever arm
Steel, zinc plated
R30 1,7 3.3 6,4 16,3 29 50 75
Characteristic R60 1,6 3,2 5,6 14 28 48 72
- ———— MP%xssi | [Nm]
resistance R90 1,2 27 5.4 14 27 47 69
R120 1,1 25 53 13 26 46 68
Stainless steel A4, HCR
R30 3,8 9,0 19,7 50,1 88,8 153,5
Characteristic R60 2,9 6.8 14,6 37,2 66,1 1143
- ———— MP%xsii | [Nm] -
resistance R90 2,1 47 9,5 242 43,4 75,1
R120 1,6 3.6 7,0 17,8 32,1 55,5
If pull-out is not decisive, Naxp must be replaced by N° . in equation (D.4) and (D.5), FprEN 1992-4.
Wedge anchor BZ plus
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Table C8: Characteristic values for tension and shear load under fire exposure, BZ plus,
reduced anchorage depth, cracked and uncracked concrete C20/25 to C50/60

Fastener size M8 M10 M12 M16

Tension load

Steel failure

Steel, zinc plated

R30 1.5 26 41 7.7
Characteristic R60 7 1,1 1,9 3.0 5,6
: ———  Naxkssi [kN]
resistance R90 0,8 1,3 1,9 3,5
R120 0,6 1,0 1,3 25
Stainless steel A4, HCR
R30 3,2 6.9 12,7 23,7
Characteristic R60 2,5 53 9.4 17.6
; ——————— Nakss [KN]
resistance R90 1,9 3,6 6,1 11,5
R120 1,6 2.8 45 8.4

Shear load

Steel failure without lever arm

Steel, zinc plated

R30 1,5 2,6 4.1 7,7
Characteristic R60 . 1,1 1,9 3,0 5,6
- ———  VRksii [kN]
resistance R90 0,8 1,3 1,9 3.5
R120 0,6 1,0 1,3 25
Stainless steel A4, HCR
R30 3,2 6,9 12,7 23,7
Characteristic R60 . 2,5 5,3 9,4 17,6
- VRks.i [kN]
resistance R90 1,9 3,6 6,1 11,5
R120 1,6 2,8 45 8.4

Steel failure with lever arm

Steel, zinc plated

R30 1,5 3,3 6.4 16,3
Characteristic R60 Mor e o N 1,2 25 4,7 11,9
resistance R90 Flest 0,8 17 3,0 7.5

R120 0,6 1,2 2,1 53
Stainless steel A4, HCR

R30 3.2 8,9 19,7 50,1
Characteristic R60 Moes - (Nm] 2,6 6.8 14,6 37,2
resistance R90 st 2,0 47 9,5 242

R120 1,6 3,6 7,0 17,8

If pull-out is not decisive, Npx, must be replaced by N°%; . in equation (D.4) and (D.5), FprEN 1992-4.

Wedge anchor BZ plus
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Table C9: Displacements under tension load, BZ plus

Fastener size M8 M10 | M12 | M16 | M20 | M24 | M27
Standard anchorage depth
Steel zinc plated
Tension load in cracked concrete N [kN] 2.4 43 7.6 11,9 171 21,1 24
) dno | [mm] 0,6 1,0 0.4 1,0 0,9 0,7 0,9
Displacement
e | [mm] 1,4 1,2 1.4 1,3 1,0 1,2 1,4
Tension load in uncracked concrete N [kN] 5,7 7.6 1.9 16,7 23,8 29,6 34
) dno | [mm] 0,4 0,5 0,7 0,3 0,4 0,5 0,3
Displacement
e | [mm] 0,8 1,4 0,8 1,4
Displacements under seismic tension loads C2
Displacements for DLS ONeq.oLs) | [Mm] 2,3 41 4.9 3.6 5,1
Displacements for ULS ONeguLs) | [mm] 8,2 13,8 15,7 9,5 15,2
Stainless steel A4, HCR
Tension load in cracked concrete N [kN] 2.4 4,3 7.6 11,9 17,1 19,0
) dno | [mm] 0,7 1,8 0.4 0,7 0,9 0,5 -
Displacement
Sne | [mm] | 1,2 1,4 1,4 1,4 1,0 1,8
Tension load in uncracked concrete N [kN] 5,8 7,6 11,9 16,7 23.8 33,5
) dno | [mm] 0,6 05 0,7 0,2 0.4 0,5 -
Displacement
Sne | [mm] | 1,2 1,0 1,4 04 0,8 1,1
Displacements under seismic tension loads C2
Displacements for DLS ONeqoLs) | [mm] 2,3 41 49 3,6 5.1
Displacements for ULS ONeguLs) | [mm] 8.2 13,8 15,7 9,5 15,2
Reduced anchorage depth
Steel zinc plated, stainless steel A4, HCR
Tension load in cracked concrete N [kN] 2,4 3,6 6,1 9,0
) onvo | [mm] 0,8 0,7 0.5 1,0 - - -
Displacement
ONeo [mm] 1,2 1,0 0.8 1.1
Tension load in uncracked concrete N [kN] 3,7 4.3 8,5 12,6
) ono | [mm] 0,1 0,2 0,2 0,2 - - -
Displacement
e | [mm] 0,7 0,7 0,7 0,7
Wedge anchor BZ plus
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Table C10: Displacements under shear load, BZ plus

Fastener size M8 M10 M12 M16 M20 M24 M27
Standard anchorage depth
Steel zinc plated
Shear load in cracked and
nnerarkad Concratis Y [kN] 6,9 11,4 17,1 31,4 36,8 64,9 96,8
. dvo [mm] 2,0 3,2 3,6 3,5 1,8 3,5 3,6
Displacement
Sven [mm] 3,0 47 55 53 2.7 53 54
Displacements under seismic shear loads C2
Displacements
fo'r pDLS ° SveqoLs) | [mm] 3,0 2,7 35 43 47 _ _
Displacements
= BLS Svequis | [mm] 59 53 95 9,6 10,1
Stainless steel A4, HCR
Shear load in cracked and Vv [kN] 73 11.4 17.1 314 438 70,6
uncracked concrete
. dvo [mm] 1,9 24 4,0 43 29 2.8 .
Displacement
OV [mm] 29 3,6 59 6,4 43 4.2
Displacements under seismic shear loads C2
Displacements
o %LS SveaoLs)| [mm] | 3,0 2,7 35 43 47 _ _
Displacements
o BLs Svequis) | [mm] | 5.9 5,3 95 9,6 10,1
Reduced anchorage depth
Steel zinc plated
Shear load in cracked and Vv [KN] 6.9 114 17.1 31.4
uncracked concrete
) dvo [mm] 2,0 3,2 3,6 3,5 . . .
Displacement
Ve [mm] 3,0 47 55 5,3
Stainless steel A4, HCR
Shear load in cracked and
uncracked concrete ¥ [kN] 7 A 17,1 314
. dvo [mm] 1,9 24 4,0 43 ) . .
Displacement
Oven [mm] 29 3,6 59 6,4
Wedge anchor BZ plus
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Characteristic values for tension loads, BZ-IG,
cracked concrete, static and quasi-static action

Table C11: Characteristic values for tension loads, BZ-IG,
cracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M12

Installation factor yost | [ 1,2

Steel failure

Charac}ensﬂc resistance, New e [kN] 16.1 206 26.0 56.6

steel zinc plated

Partial factor TMs [-] 1,5

Characteristic resistance,

stainless steel A4, HCR Nrks [kN] 141 256 358 59,0
YMs ['] 1 ,87

Pull-out failure

Characteristic resistance in

cracked concrete C20/25 Newp [kN] 5 9 12 20

0,5

Increasing factor for N e [] fzc_*(‘))

Concrete cone failure )

Effective anchorage depth het [mm] 45 58 | 65 80

Factor for cracked concrete ki = Kern [-] 7,7

Wedge anchor BZ-IG




Table C12: Characteristic values for tension loads, BZ-IG,
uncracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M12

Installation factor Yinst | [-] 1,2

Steel failure

Characteristic resistance,

stee! zinc plated Nr.s [kN] 16,1 22,6 26,0 56,6

Partial factor YMs [-] 15

Characteristic resistance,

stainless steel A4, HCR New.s [kN] 14,1 25,6 3.8 59.0
Partial factor TMs [-] 1,87

Pull-out

Characteristic resistance in Nrip kN] 12 16 50 30

uncracked concrete C20/25

Splitting (the higher resistance of Case 1 and Case 2 may be applied)

Minimum thickness of concrete member Nrmin | [mm] I 100 120 130 160
Case 1
Characteristic resistance in 0
uncracked concrete C20/25 Nrwep [kN] 9 12 16 25
Edge distance Cersp [mm] 1,5 het
Case 2
Characteristic resistance in 0
uncracked concrete C20/25 N aksp [kN] 12 16 20 30
Edge distance Cersp [mm] 2,5 he
Increasing factor e [] fo \*°
for Nexp and N sp (ﬁ)
Concrete cone failure
Effective anchorage depth et [mm] 45 58 | 65 80
Factor for uncracked concrete K1 = Kuern [-] 11,0
Wedge anchor BZ-IG
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Table C13: Characteristic values for shear loads, BZ-IG,

cracked and uncracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M1i2
Installation factor Tinst [] 1,0
BZ-IG, steel zinc plated
Steel failure without lever arm, Pre-setting installation
Characteristic resistance Vs | [kN] | 58 69 | 104 | 258
Steel failure without lever arm, Through-setting installation
Characteristic resistance Voaes | [kN] | 51 76 | 108 | 243
Steel failure with lever arm, Pre-setting installation
Characteristic bending resistance Mos | [Nm] | 12,2 300 | 598 | 1046
Steel failure with lever arm, Through-setting installation
Characteristic bending resistance M%uxs | [Nm] 36,0 53,2 | 76,0 | 207
Partial factor for Vexs and M%k s YMs [-] 1,25
Ductility factor k7 [-] 1,0
BZ-IG, stainless steel A4, HCR
Steel failure without lever arm, Pre-setting installation
Characteristic resistance Vorcs | [kN] 57 92 | 106 | 236
Partial factor Ms [] 1,25
Steel failure without lever arm, Through-setting installation
Characteristic resistance Voais | [KN] 7,3 76 | 97 | 296
Partial factor Ms [] 1,25
Steel failure with lever arm, Pre-setting installation
Characteristic bending resistance Mis | [Nm] 10,7 262 | 523 | 916
Partial factor YMs [-] 1,56
Steel failure with lever arm, Through-setting installation
Characteristic bending resistance MC%uks | [Nm] 28,2 443 | 69,9 | 191,2
Partial factor YMs [-] 1,25
Ductility factor k7 [] 1.0
Concrete pry-out failure
Pry-out factor ke | [1 | 15 1,5 2,0 2,0
Concrete edge failure
Effective length of fastener in shear loading It [mm] 45 58 65 80
Effective diameter of fastener dnom [mm] 8 10 12 16
Wedge anchor BZ-IG
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Table C14: Characteristic values for tension and shear load under fire exposure, BZ-IG,

cracked and uncracked concrete C20/25 to C50/60

Fastener size Mé M8 M10 M12
Tension load
Steel failure
Steel zinc plated
R30 0,7 1.4 25 3,7
Characteristic R60 Neces | [KN] 0.6 1,2 2,0 29
resistance R90 o 0,5 0,9 1,5 2,2
R120 0,4 0,8 1,3 1.8
Stainless steel A4, HCR
R30 29 54 8,7 12,6
Characteristic R60 Naces | [KN] 1,9 3,8 6,3 9,2
resistance R90 - 1,0 2.1 3.9 57
R120 0,5 1,3 2,7 4,0
Shear load
Steel failure without lever arm
Steel zinc plated
R30 0,7 1,4 25 3.7
Characteristic R60 Ve [kN] 0,6 1,2 2,0 2.9
resistance R90 0,5 0,9 1,5 2.2
R120 0,4 0,8 1,3 1.8
Stainless steel A4, HCR
R30 2,9 54 8,7 12,6
Characteristic R60 Vees | [KN] 1,9 3,8 6,3 9,2
resistance R90 - 1,0 2.1 3.9 5,7
R120 0,5 1,3 2,7 4,0
Steel failure with lever arm
Steel zinc plated
R30 0,5 1.4 3.3 5,7
isti R60 04 1,2 2,6 46
i:?sr?acr:ggsm R90 Mawss | [Nm] 04 0,9 2,0 34
R120 0,3 0,8 1,6 2.8
Stainless steel A4, HCR
R30 2,2 55 11,2 19,6
iti R60 1,5 3.9 8.1 14,3
ig?sr?acr:EQStlc R90 Miaces | [NmJ 07 2.2 5.1 8.9
R120 04 1,3 35 6,2
Wedge anchor BZ-IG
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Table C15: Displacements under tension load, BZ-IG

Fastener size M6 M8 M10 M12
Tension load in N [KN] 2.0 3.6 48 8.0
cracked concrete
) Sno [mm] 0,6 0,6 0,8 1,0

Displacements

e [mm] 0.8 0.8 1,2 1,4
Tension load in N [kN] 48 6.4 8.0 12.0
uncracked concrete

) [mm] 0,4 0,5 0,7 0,8
Displacements

ONeo [mm] 0,8 0.8 1,2 1,4

Table C16: Displacements under shear load, BZ-IG

Fastener size M6 M8 M10 M12
Shear load in
cracked and uncracked concrete v [kN] 4.2 5.3 6,2 169
dvo [mm] 2,8 2,9 2,5 3,6
Displacements
Oves [mm] 4.2 4.4 3.8 53
Wedge anchor BZ-IG
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