
This simplified method is based on the principle of Method A from ETAG – Annex C, without  taking into account splitting and pryout
failure. This method was simplified to retain as much as possible of the ETAG method, whilst including as much of the latest approach
as possible.

In this technical guide, for each product covered by the calculation method CC, you will find 4 pages:

¬ Pages 1/4 and 2/4 give the general technical data on the product and the performance of the product.

¬ Pages 3/4 and 4/4 contain data to design according to this method.

Page 3/4 gives the design resistance Rd for each type of
failure, this data is calculated with the characteristic resistance
(Rk) and the safety partial factor (γM) given in the ETA (if the
anchor has CE marking), or from the product evaluation
according to ETAG carried out by SPIT.

Page 4/4 gives the factors (ΨS, ΨC,N et ΨS-C,V) to be used in
the calculation for concrete cone failure in tensile and shear
load to take into account the influence of spacing and distance
from edge.

Combined load 
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The combined load FSd with an angle α is obtained by:

with   NSd: action in tensile direction (NSd = FSd x cos α)
VSd: action in shear direction (VSd = FSd x sin α)

To verify the resistance for a combined load with the method CC, we proceed as follows :

We must verify: 

¬ the tensile resistance: βN = NSd / NRd ≤ 1

¬ the shear resistance: βV = VSd / VRd ≤ 1

¬ the combined load with the following interactive equation : βN 1,5 + βV1,5 ≤ 1

 
F = N VSd Sd Sd( ) + ( )2 2
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SPIT CC- Method (values issued from ETA)

fβ,V INFLUENCE OF SHEAR LOADING DIRECTION

TENSILE in kN SHEAR in kN

¬ Pull-out resistance

N N fRd,p = Rd p
O

b, .

N

N0Rd,c Design cone resistance
Anchor size M6 M8 M10 M12 M16 M20

Non cracked concrete
hef 50 60 70 80 100 125
N0Rd,c (C20/25) 11,9 15,6 19,7 24,0 33,6 47,0

Cracked concrete
hef 50 60 70 80 100 125
N0Rd,c (C20/25) 8,5 11,2 14,1 17,2 24,0 33,5
γMc = 1,5

¬ Concrete cone resistance

N N fRd,c = Rd c
O

b s c N, ,. . .Ψ Ψ

N

NRd,s Steel design tensile resistance
Anchor size M6 M8 M10 M12 M16 M20
NRd,s 10,7 19,5 30,9 44,9 83,7 130,7
γMs = 1,5

¬ Steel resistance

N

N0Rd,p Design pull-out resistance
Anchor size M6 M8 M10 M12 M16 M20

Non cracked concrete
hef 50 60 70 80 100 125
N0Rd,pp (C20/25) - 13,3 - - - -

Cracked concrete
hef 50 60 70 80 100 125
N0Rd,p (C20/25) - - - - - -
γMc = 1,5

¬ Concrete edge resistance

V V f fRd,c = −Rd c
O

b V S C V, , ,. . .β Ψ

V

VRd,s Steel design shear resistance
Anchor size M6 M8 M10 M12 M16 M20

Cracked and non cracked concrete
Type V VRd,s 18,7 26,1 39,3 58,2 93,8 138,8
TypeTT E VRd,s 11,4 15,2 24,8 37,9 74,5 87,9
γMs = 1,25

Angle β [°] fβ,V

0 to 55 1
60 1,1
70 1,2
80 1,5
90 to 180 2

fB INFLUENCE OF CONCRETE

Concrete class fB Concrete class fB

C25/30 1,1 C40/50 1,41
C30/37 1,22 C45/55 1,48
C35/45 1,34 C50/60 1,55

¬ Steel resistance

V

V0Rd,c Design concrete edge resistance
at minimum edge distance (Cmin)

Anchor size M6 M8 M10 M12 M16 M20

Non cracked concrete
hef 50 60 70 80 100 125
Cmin 50 60 70 80 100 150
Smin 100 100 160 200 220 300
V0Rd,c (C20/25) 3,4 4,9 6,8 9,3 13,6 26,1

Cracked concrete
hef 50 60 70 80 100 125
Cmin 50 60 70 80 100 150
Smin 100 100 160 200 220 300
V0Rd,c (C20/25) 2,4 3,5 4,8 6,6 9,7 18,7
γMc = 1,5

NRd = min(NRd,p ; NRd,c ; NRd,s)
βN = NSd / NRd ≤ 1 

VRd = min(VRd,c ; VRd,s)
βV = VSd / VRd ≤ 1

βN1,5 + βV1,5 ≤ 1

3/4

β

V90˚

180˚ 0˚

c
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Ψs INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Ψc,N INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Ψs-c,V INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

¬ For single anchor fastening

¬ For 2 anchors fastening

¬ For other case of fastenings

c

N

V

c

h>1,5.c

s

V

c

h>1,5.c

s

N

SPACING S Reduction factor Ψs

Cracked and non-cracked concrete
M6 M8 M10 M12 M16 M20

50 0,67
60 0,70 0,67
70 0,73 0,69 0,67
80 0,77 0,72 0,69 0,67
100 0,83 0,78 0,74 0,71 0,67
125 0,92 0,85 0,80 0,76 0,71 0,67
150 1,00 0,92 0,86 0,81 0,75 0,70
180 1,00 0,93 0,88 0,80 0,74
210 1,00 0,94 0,85 0,78
240 1,00 0,90 0,82
300 1,00 0,90
375 1,00
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EDGE C Reduction factor Ψc,N

Cracked and non-cracked concrete
M6 M8 M10 M12 M16 M20

50 0,75
60 0,85 0,75
70 0,95 0,83 0,75
80 1,00 0,92 0,82 0,75
90 1,00 0,89 0,81
100 0,96 0,88 0,75
120 1,00 0,85
150 1,00 0,85
170 0,93
190 1,00

Factor Ψs-c,V

Cracked and non-cracked concrete

1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

Ψs-c,V 1,00 1,31 1,66 2,02 2,41 2,83 3,26 3,72 4,19 4,69 5,20 5,72

Cmin

C

Factor Ψs-c,V

Cracked and non-cracked concrete

1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2

1,0 0,67 0,84 1,03 1,22 1,43 1,65 1,88 2,12 2,36 2,62 2,89 3,16
1,5 0,75 0,93 1,12 1,33 1,54 1,77 2,00 2,25 2,50 2,76 3,03 3,31
2,0 0,83 1,02 1,22 1,43 1,65 1,89 2,12 2,38 2,63 2,90 3,18 3,46
2,5 0,92 1,11 1,32 1,54 1,77 2,00 2,25 2,50 2,77 3,04 3,32 3,61
3,0 1,00 1,20 1,42 1,64 1,88 2,12 2,37 2,63 2,90 3,18 3,46 3,76
3,5 1,30 1,52 1,75 1,99 2,24 2,50 2,76 3,04 3,32 3,61 3,91
4,0 1,62 1,86 2,10 2,36 2,62 2,89 3,17 3,46 3,75 4,05
4,5 1,96 2,21 2,47 2,74 3,02 3,31 3,60 3,90 4,20
5,0 2,33 2,59 2,87 3,15 3,44 3,74 4,04 4,35
5,5 2,71 2,99 3,28 3,71 4,02 4,33 4,65
6,0 2,83 3,11 3,41 3,71 4,02 4,33 4,65

SPIT CC- Method (values issued from ETA)

Cmin

C

Cmin

S

Smin < S < Scr,N

Scr,N = 3.hef

ΨS must be used for each spacing
influenced the anchors group.

Cmin < C < Ccr,N

Ccr,N = 1,5.hef

Ψc,N must be used for each distance
influenced the anchors group.

s1

V

c

s2 s3

sn-1

h>1,5.c

4/4

Using CC methodology
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Using CC methodology
Photocopy this form and insert figures for your calculation

Project Description :

Anchor type : Anchorage depth : mm

TENSILE LOAD SHEAR LOAD

N

N

N

V

V

s

V

c

s1

V

c

s2 s3

sn-1

h>1,5.c

β

V90˚

180˚ 0˚

c

ΨS_C,V

Ultimate design action NSd kN Ultimate design action VSd kN

Pull-out failure Edge concrete failure

v Non cracked concrete V0Rd,c kN

v Cracked concrete Cmin =

N0Rd,p kN Concrete class : fb

Concrete class : fb shear direction: fβ,V

NRd,p = N0Rd,p x fb kN

Edge distance in the shear direction

Concrete cone failure

C1 =

N0Rd,c kN

Concrete class : fb

s1 = ΨS1 Spacing distance // to the edge distance

s2 = ΨS2

S1 =s3 = ΨS3
S2 =

C1 = ΨC1,N S3 =

C2 = ΨC2,N

C3 = ΨC3,N C1/Cmin  =

C4 = ΨC4,N S/Cmin =

NRd,c = N0Rd,c x fb x ΨΣ1 x.... x ΨS3 x ΨC1,N x .… x ΨC4,N kN VRd,c = V0Rd,c x fb x fβ,V x  ΨS_C,V kN

Steel failure Steel failure

NRd,s kN VRd,s kN

Ultimate design resistance NRd Ultimate design resistance VRd

NRd = min(NRd,p ; NRd,c ; NRd,s) kN VRd = min(VRd,c ; VRd,s) kN

βN = NSd / NRd ≤ 1 βv = VSd / VRd ≤ 1

COMBINED LOAD :

βN1,5 + βv1,5 ≤ 1
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