




Table C1: Characteristic values for tension load, cracked concrete  
  under static or quasi-static action, steel zinc plated 

Anchor size  10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Installation safety factor γ2 = γinst [-]    1,0    

Steel failure          

Characteristic resistance  NRk,s [kN] 16 29 46 67 126 126 196 

Partial safety factor γMs [-]    1,5    

Pull-out failure          

Characteristic resistance in  
cracked concrete C20/25 

NRk,p [kN] 5 12 16 1) 1) 1) 1) 

Increasing factor for NRk,p ψC [-]    �f��,����	25 �

,�  

  

Concrete cone failure          

Effective anchorage depth  hef [mm] 50 60 71 80 100 115 125 
Factor acc. to CEN/TS 1992-4 kcr [-]    7,2    

1)  Pull-out is not decisive. 

 
Table C2: Characteristic values for tension load, cracked concrete  
  under static or quasi-static action, stainless steel A4 

Anchor size    12/M8 15/M10 18/M12 24/M16 

Installation safety factor γ2 = γinst [-] 1,0 

Steel failure            

SZ-B       

Characteristic resistance NRk,s [kN] 26 41 60 110 

Partial safety factor   γMs [-] 1,5 

SZ-S and SZ-SK    

Characteristic resistance NRk,s [kN] 26 41 60 110 

Partial safety factor  γMs [-] 1,87 

Pull-out failure            

Characteristic resistance in  
cracked concrete C20/25  

NRk,p [kN] 9 16 1) 1) 

Increasing factor for NRk,p ψC [-] �f��,����	25 �

,�

 

Concrete cone failure            

Effective anchorage depth  hef [mm] 60 71 80 100 

Factor acc. to CEN/TS 1992-4 kcr [-] 7,2 

1)  Pull-out is not decisive.
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Table C3: Characteristic values for tension load in non-cracked concrete,   
under static or quasi-static action, steel zinc plated   

Anchor size  10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Installation safety factor   γ2 = γinst [-]    1,0    

Steel failure          

Characteristic resistance  NRk,s [kN] 16 29 46 67 126 126 196 

Partial safety factor γMs [-]    1,5    

Pull-out failure          

Characteristic resistance in 
non-cracked concrete C20/25 

NRk,p [kN] 1) 20 30 1) 1) 1) 1) 

Splitting failure (The higher resistance of Case 1 and Case 2 may be applied.)  

Case 1          
Characteristic resistance in 
concrete C20/25 

N0
Rk,sp [kN] 122) 162) 252) 302) 402) 70 502) 

Spacing scr,sp [mm]    3 hef    
Edge distance ccr,sp [mm]    1,5 hef    
Case 2  (acc. to ETAG 001, Annex C, equation (5.3))        
Spacing scr,sp [mm]   5 hef   3 hef 5 hef 
Edge distance ccr,sp [mm]   2,5 hef   1,5 hef 2,5 hef 

Increasing factor for NRk,p and  

N0
Rk,sp 

ψC [-]   
 

�f��,����	25 �

,�

   

Concrete cone failure          

Effective Anchorage depth  hef [mm] 50 60 71 80 100 115 125 
Factor acc. to CEN/TS 1992-4 kucr [-]    10,1    

1)  Pull-out is not decisive. 

2)  For the proof against splitting failure, N0
Rk,c has to be has to be replaced by N0

Rk,sp. 
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Table C4: Characteristic values for tension load in non-cracked concrete under static or 
quasi-static action, stainless steel A4 

Anchor size     12/M8 15/M10 18/M12 24/M16 

Installation safety factor   γ2 = γinst [-]  1,0  

Steel failure            

SZ-B       

Characteristic resistance NRk,s [kN] 26 41 60 110 

Partial safety factor  γMs [-] 1,5 

SZ-S and SZ-SK    

Characteristic resistance NRk,s [kN] 26 41 60 110 

Partial safety factor  γMs [-] 1,87 

Pull-out failure            

Characteristic resistance in 

non-cracked concrete C20/25  
NRk,p [kN] 16 25 35 1) 

Increasing factor for NRk,p ψC [-] �f��,����	25 �

,�

 

Splitting failure           

Spacing  scr,sp [mm] 360 470 530 600 

Edge distance  ccr,sp [mm] 180 235 265 300 

Concrete cone failure            

Effective anchorage depth  hef [mm] 60 71 80 100 

Factor acc. to CEN/TS 1992-4 kucr [-] 10,1 
1)   Pull-out is not decisive. 
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Table C5: Characteristic values of shear load under static or quasi-static action,   
  steel zinc plated 

Anchor size  10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Steel failure without lever arm        

SZ-B          

Characteristic resistance VRk,s [kN] 16 25 36 63 91 91 122 

Ductility factor k2 [-]    1,0    

Partial safety factor γMs [-]    1,25    

SZ-S and SZ-SK          

Characteristic resistance VRk,s [kN] 18 30 48 73 126 126 150 

Ductility factor k2 [-]    0,8    

Partial safety factor γMs [-]    1,25    

Steel failure with lever arm        

Characteristic resistance M0
Rk,s [Nm] 12 30 60 105 266 266 519 

Partial safety factor γMs [-] 1,25 

Concrete pry-out failure     

Factor k acc. to ETAG 001, 
Annex C or k3 acc. to 
CEN/TS 1992-4 

k(3) [-] 1,8   2,0   

Concrete edge failure          

Effective length of anchor in 
shear loading 

lf [mm] 50 60 71 80 100 115 125 

Outside diameter of anchor dnom [mm] 10 12 15 18 24 24 28 
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Table C6: Characteristic values for shear load under static or quasi-static action,   
 stainless steel A4 

Anchor size  12/M8 15/M10 18/M12 24/M16 

Steel failure without lever arm     

SZ-B       

Characteristic resistance VRk,s [kN] 24 37 62 92 

Ductility factor k2 [-] 1,0 

Partial safety factor  γMs [-]  1, 25  

SZ-S and SZ-SK       

Characteristic resistance VRk,s [kN] 24 37 62 92 

Ductility factor k2 [-] 0,8 

Partial safety factor  γMs [-]  1, 36  

Steel failure with lever arm     

SZ-B       

Characteristic resistance M0
Rk,s [Nm] 26 52 92 232 

Ductility factor k2 [-] 1,0 

Partial safety factor  γMs [-]  1, 25  

SZ-S and SZ-SK       

Characteristic resistance M0
Rk,s [Nm] 26 52 92 232 

Ductility factor k2 [-] 0,8 

Partial safety factor  γMs [-]  1, 56  

Concrete pry-out failure       

Factor k acc. to ETAG 001, Annex C  
or k3 acc. to CEN/TS 1992-4 

k(3) [-]  2,0  

Concrete edge failure       

Effective length of anchor in shear loading lf [mm] 60 71 80 100 

Outside diameter of anchor dnom [mm] 12 15 18 24 
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Table C7: Characteristic values for seismic action, Category C1 and C2, steel zinc plated 

Anchor size  12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Tension load        

Installation safety factor γ2 = γinst [-]   1,0   

Steel failure         

Characteristic tension 
resistance category C1 

NRk,s,seis,C1 [kN] 29 46 67 126 126 196 

Characteristic tension 
resistance category C2 

NRk,s,seis,C2 [kN] 29 46 67 126 126 196 

Partial safety factor γMs,seis [-]   1,5   

Pull-out failure         

Characteristic tension 
resistance category C1 

NRk,p,seis,C1 [kN] 12 16 25 36 44,4 50,3 

Characteristic tension 
resistance category C2 

NRk,p,seis,C2 [kN] 5,4 16,4 22,6 29,0 41,2 43,6 

Increasing factor for NRk,p,seis ψc [-] 1,0 

Shear load         

Steel failure without lever arm        

SZ-B         

Characteristic shear resistance 
category C1  

VRk,s,seis,C1 [kN] 18,0 27,1 43,4 51,9 51,9 96,4 

Characteristic shear resistance 
category C2 

VRk,s,seis,C2 [kN] 12,7 20,5 31,5 50,1 50,1 67,1 

SZ-S         

Characteristic shear resistance 
category C1  

VRk,s,seis,C1 [kN] 18,0 27,1 43,4 51,9 51,9 96,4 

Characteristic shear resistance 
category C2 

VRk,s,seis,C2 [kN] 12,7 20,5 31,5 69,3 69,3 67,1 

Partial safety factor γMs,seis [-]   1,25   

Steel failure with lever arm         

Characteristic resistance M0
Rk,s,seis [Nm] no performance determined 
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Table C8: Characteristic values for seismic action, Category C1 and C2,  
  stainless steel A4 

Anchor size  12/M8 15/M10 18/M12 24/M16 

Tension load       

Installation safety factor   γ2 = γinst [-]  1,0  

Steel failure       

Characteristic tension resistance, category C1 NRk,s,seis,C1 [kN] 26 41 60 110 

Characteristic tension resistance, category C2 NRk,s,seis,C2 [kN] 26 41 60 110 

Partial safety factor SZ-B γMs,seis [-]  1, 5  

Partial safety factor SZ-S γMs,seis [-]  1, 87  

Pull-out failure       

Characteristic tension resistance, category C1 NRk,p,seis,C1 [kN] 9 16 26 36 

Characteristic tension resistance, category C2 NRk,p,seis,C2 [kN] 4,8 16,5 24,8 44,5 

Increasing factor for NRk,p,seis ψc [-] 1,0 

Shear load       

Steel failure without lever arm       

Characteristic shear resistance, category C1 VRk,s,seis,C1 [kN] 9,6 13,3 25,4 75,4 

Characteristic shear resistance, category C2 VRk,s,seis,C2 [kN] 9,7 14,0 18,0 32,2 

Partial safety factor SZ-B γMs,seis [-]  1, 25  

Partial safety factor SZ-S γMs,seis [-]  1, 36  

Steel failure with lever arm        

Characteristic resistance M0
Rk,s,seis [Nm] no performance determined 
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Table C9: Characteristic values for tension and shear load under fire exposure  
in cracked and non-cracked concrete C20/25 to C50/60 

Anchor size   10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Tension load          

Steel failure          

Steel zinc plated          

Characteristic 
resistance 

R30 

NRk,s,fi [kN] 

1,0 1,9 4,3 6,3 11,6 18,3 

R60 0,8 1,5 3,2 4,6 8,6 13,5 

R90 0,6 1,0 2,1 3,0 5,0 7,7 

R120 0,4 0,8 1,5 2,0 3,1 4,9 

Stainless steel A4          

Characteristic 
resistance 

R30 

NRk,s,fi [kN] 

- 6,1 10,2 15,7 29,2 - - 

R60 - 4,4 7,3 11,1 20,6 - - 

R90 - 2,6 4,3 6,4 12,0 - - 

R120 - 1,8 2,8 4,1 7,7 - - 

 Shear load 

Steel failure without lever arm 

Steel zinc plated          

Characteristic 
resistance 

R30 

VRk,s,fi [kN] 

1,0 1,9 4,3 6,3 11,6 18,3 

R60 0,8 1,5 3,2 4,6 8,6 13,5 

R90 0,6 1,0 2,1 3,0 5,0 7,7 

R120 0,4 0,8 1,5 2,0 3,1 4,9 

Stainless steel A4          

Characteristic 
resistance 

R30 

VRk,s,fi [kN] 

- 14,3 22,7 32,8 61,0 - - 

R60 - 11,1 17,6 25,5 47,5 - - 

R90 - 7,9 12,6 18,3 34,0 - - 

R120 - 6,3 10,0 14,6 27,2 - - 

Steel failure with lever arm 

Steel zinc plated          

Characteristic 
resistance 

R30 

M0
Rk,s,fi [Nm] 

0,8 2,0 5,6 9,7 24,8 42,4 

R60 0,6 1,5 4,1 7,2 18,3 29,8 

R90 0,4 1,0 2,7 4,7 11,9 17,1 

R120 0,3 0,8 1,9 3,1 6,6 10,7 

Stainless steel A4          

Characteristic 
resistance 

R30 

M0
Rk,s,fi [Nm] 

- 6,2 13,2 24,4 61,8 - - 

R60 - 4,5 9,4 17,2 43,6 - - 

R90 - 2,7 5,6 10,0 25,3 - - 

R120 - 1,8 3,6 6,4 16,2 - - 

The characteristic resistances for pull-out failure, concrete cone failure, concrete pry-out and concrete edge failure can be calculated according 

to TR020 / CEN/TS 1992-4.  
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Table C10: Displacements under tension load  

Anchor size  10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Steel, zinc plated         

Tension load in cracked 
concrete  

N [kN] 2,4 5,7 7,6 12,3 17,1 21,1 24 

Displacement δN0 [mm] 0,5 0,5 0,5 0,7 0,8 0,7 0,9 

 δN∞ [mm] 2,0 2,0 1,3 1,3 1,3 1,3 1,4 

Tension load in  
non-cracked concrete 

N     [kN] 8,5 9,5 14,3 17,2 24 29,6 34 

Displacement δN0 [mm] 0,8 1,0  1,1  1,3 0,3 

 δN∞ [mm] 3,4  1,7  2,3 1,4 

Seismic action C2         

Displacement for DLS δN,seis,C2(DLS) [mm] - 3,3 3,0 5,0 3,0 3,0 4,0 

Displacement for ULS δN,seis,C2(ULS) [mm] - 12,2 11,3 16,0 9,2 9,2 13,8 

Stainless steel A4         

Tension load in cracked 
concrete  

N [kN] - 4,3 7,6 12,1 17,0 - - 

Displacement δN0 [mm] - 0,5 0,5 1,3 0,5 - - 

 δN∞ [mm] - 1,2 1,6 1,8 1,6 - - 

Tension load in  
non-cracked concrete 

N [kN] - 7,6 11,9 16,7 24,1 - - 

Displacement δN0 [mm] - 0,2 0,3 1,2 1,5 - - 

 δN∞ [mm] - 1,1 - - 

Seismic action C2       

Displacement for DLS δN,seis,C2(DLS) [mm] - 4,7 4,5 4,3 4,9 - - 

Displacement for ULS δN,seis,C2(ULS) [mm] - 13,3 12,7 9,7 10,1 - - 
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Table C11: Displacements under shear load  

Anchor size  10/M6 12/M8 15/M10 18/M12 24/M16 24/M16L 28/M20 

Steel, zinc plated          

SZ-B          

Shear load in cracked and 
non-cracked concrete  

V [kN] 9,1 14 20,7 35,1 52,1 52,1 77 

Displacement δV0 [mm] 2,5 2,1 2,7 3,0 5,1 5,1 4,3 

 δV∞ [mm] 3,8 3,1 4,1 4,5 7,6 7,6 6,5 

Seismic action C2          

Displacement for DLS δV,seis,C2(DLS) [mm] - 2,3 3,1 3,0 2,6 2,6 1,6 

Displacement for ULS δV,seis,C2(ULS) [mm] - 4,8 6,4 6,1 6,6 6,6 4,8 

SZ-S and SZ-SK          

Shear load in cracked and 
non-cracked concrete 

V [kN] 10,1 17,1 27,5 41,5 72 72 77 

Displacement δV0 [mm] 2,9 2,5 3,6 3,5 7,0 7,0 4,3 

 δV∞ [mm] 4,4 3,8 5,4 5,3 10,5 10,5 6,5 

Seismic action C2 (SZ-S)         

Displacement for DLS δV,seis,C2(DLS) [mm] - 2,3 3,1 3,0 3,3 3,3 1,6 

Displacement for ULS δV,seis,C2(ULS) [mm] - 4,8 6,4 6,1 8,2 8,2 4,8 

Stainless steel A4          

Shear load in cracked and 
non-cracked concrete 

V [kN] - 13,9 21,1 34,7 50,8 - - 

Displacement δV0 [mm] - 3,4 4,9 4,8 6,7 - - 

 δV∞ [mm] - 5,1 7,4 7,1 10,1 - - 

Seismic action C2          

Displacement for DLS δV,seis,C2(DLS) [mm] - 2,8 3,1 2,6 3,3 - - 

Displacement for ULS δV,seis,C2(ULS) [mm] - 5,6 5,8 5,0 6,9 - - 
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