fischer Bolt FBN 1i

Anchor design according to fischer specification

1.

Types "
yp Fire resistance
classification
R120
ETA-07/0211 Anchar types
ETAG 001-2 see tost report

Option 7 for noncracked concrete

CALCULATION
WITH

|
COMPUFIX
CALCULATION
SOFTWARE

FBN Il GS (gvz) with large washer

(outside diameter approx. 3.5 x d)

Features and Advantages

European Technical Approval option 7* for non-cracked concrete.

Fire resistance classification according test report independently proved gives safety in case of fire.
Independent controlled and confirmed product characteristics due to the European Technical Approval.
Head imprint to identify the anchor type and length.

Long thread for stand-off installations. In combination with the variable anchorage depth the FBN Il permits a
maximum of flexibility.

The reduced embedment depths minimise the risk of rebar hits.

The version with large washer is specially adapted for wood constructions and for slotted holes in the anchor
plate.

Drill diameter and thread diameter are the same for economic push-through installation.

With the permitted small spacing and edge distances small, cost-efficient anchor plates and fixings near to an
edge can be realised.

* The conditions of use in the European Technical Approval may vary from those of the Technical Handbook.

Materials
Anchor bolt: - Zinc plated steel

- Hot-dip galvanised
- Stainless steel of corrosion resistance class lll, e.g. A4 (1.4401 optional 1.4571, 1.4362) and
according to ASTM/AISI steel grade 316
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fischer Bolt FBN 1i

Anchor design according to fischer specification

2. Ultimate resistance of single anchors with large spacing and large edge distance

Mean values

Anchor type FBN Il M6 FBN Il M8 FBN Il M8 FBN I M10 FBN 11 M10 FBN 11 M12
gvz | AA | gvz | fvz | AA | gvz | fvz | AA | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4
hes 30 | 30 | 30 | 30 | 30 | 40 | 40 | 40 | 40 | 40 | 40 | 50 | 50 | 50 | 50 | 50 | 50
non-cracked concrete
Tension C20/25 N, [kN]| 8.7 | 9.0 | 10.0 | 10.0 | 100 | 160 | 160 | 165.0 | 16.0 | 16.0 | 16.0 | 21.0 | 21.0 | 21.0 | 220 | 22.0 | 22.0
C50/60 Ny [kNJ| 8.7 | 11.1 [ 155 | 165 | 165 | 173 | 17.3 | 17.3 | 248 | 24.8 | 24.8 | 286 | 286 | 286 | 34.1 | 341 | 34.1
Shear 2(020/25V, [kN]| 63 | 66 | 140 | 140 | 134 | 140 | 140 | 134 | 221 | 221 | 213 | 221 | 221 | 21.3 | 329 | 329 | 288
Anchor type FBN Il M12 FBN 11 M16 FBN Il M16 FBN Il M20 FBN 1l M20
gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4
het 65 65 65 65 65 65 80 80 80 80 80 80 105 | 105 | 105
non-cracked concrete
Tension C20/25 N, [kN]| 31.0 | 31.0 | 310 | 354 | 354 | 354 | 460 | 46.0 | 46.0 | 483 | 483 | 483 | 726 | 726 | 726
C50/60 N, [kN] | 43.7 | 437 | 437 | 548 | 548 | 548 | 713 | 713 | 713 | 748 | 748 | 748 | 1124 | 1124 | 1125
Shear =2(020/25V, [kN]| 329 | 329 | 288 | 579 | 579 | 536 | 579 | 579 | 636 | 704 | 704 | 903 | 704 | 704 | 903

3. Characteristic, design and recommended resistance of single anchors with

large spacing and large edge distance
3.1 Characteristic resistance

Anchor type FBN 1l M6 FBN Il M8 FBN Il M8 FBN IIM10 FBN IIM10 FBN 11 M12
gvz | AA | gvz | fvz | Ad | gvz | fvz | AA | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4
hes 30 | 30 | 30 | 30 | 30 | 40 | 40 | 40 | 40 | 40 H 40 | 50 | 50 | 50 | 50 | 50 | 50
non-cracked concrete
Tension C20/25Ng [kN]| 60 | 6.0 | 6.0 | 60 | 6.0 | 128 | 120 | 128 | 128 | 128 | 128 | 179 | 16.0 | 17.9 | 179 | 179 | 179
C50/60 Ngy [kN]| 83 | 93 | 93 | 93 | 93 | 1656 | 165 | 165 | 198 | 198 | 198 | 27.2 | 248 | 27.2 | 27.7 | 21.7 | 217
Shear 2(020/25 Vg [kN]| 6.0 | 63 | 133 | 133 | 128 | 133 | 133 | 128 | 21.0 | 21.0 | 203 | 21.0 | 21.0 | 203 | 31.3 | 313 | 274
Anchor type FBN 11 M12 FBN Il M16 FBN Il M16 FBN Il M20 FBN 1l M20
gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4
hes 65 65 65 65 65 65 80 80 80 80 80 80 105 | 105 | 105
non-cracked concrete
Tension C20/25Ng [kN]| 265 | 26.0 | 265 | 265 | 265 | 265 | 36.1 | 36.1 | 36.1 | 36.1 | 36.1 | 361 | 543 | 643 | 543
C50/60 Ngy [kN]| 41.0 | 388 | 410 | 410 | 410 | 41.0 | 56.0 | 56.0 | 56.0 | 56.0 | 56.0 | 66.0 | 84.2 | 842 | 842
Shear 2(020/25 Vg [kN]| 313 | 313 | 274 | 551 | 551 | 51.0 | 551 | 661 | 510 | 670 | 670 | 83.1 | 67.0 | 67.0 | 86.0
3.2 Design resistance
Anchor type FBN 1l M6 FBN Il M8 FBN Il M8 FBN IIM10 FBN IIM10 FBN Il M12
gvz | A4 | gvz | fvz | AA | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4
hes 30 | 30 | 30 | 30 | 30 | 40 | 40 | 40 | 40 | 40 H 40 | 50 | 50 | 50 | 50 | 50 | 50
non-cracked concrete
Tension C20/25Ngy [kN]| 40 | 40 | 40 | 40 | 40 | 85 | 80 | 85 | 85 | 85 | 85 | 119|107 | 11.9 | 119 | 119 | 11.9
C50/60Ngy [kN]| 55 | 62 | 62 | 62 | 62 | 11.8 | 118 | 118 | 132 | 132 | 132 | 184 | 165 | 184 | 184 | 184 | 184
Shear 2(020/25Vpy [kN]| 4.8 | 42 | 100 | 10.0 | 100 | 106 | 106 | 10.2 | 168 | 168 | 16.2 | 168 | 168 | 16.2 | 25.0 | 250 | 219
Anchor type FBN 11 M12 FBN Il M16 FBN I M16 FBN 1l M20 FBN 1l M20
gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4
hes 65 65 65 65 65 65 80 80 80 80 80 80 105 | 105 | 105
non-cracked concrete
Tension C20/25Ngy [kN]| 176 | 167 | 176 | 176 | 176 | 17.6 | 241 | 241 | 241 | 241 | 241 | 241 | 362 | 362 | 362
C50/60Ngg [kN]| 27.3 | 268 | 273 | 273 | 273 | 27.3 | 373 | 373 | 373 | 373 | 373 | 37.3 | 56.1 | 56.1 | 56.1
Shear 2(020/25Vgy [kN]| 250 | 250 | 21.9 | 406 | 406 | 406 | 441 | 441 | 408 | 536 | 536 | 664 | 536 | 63.6 | 68.8
L
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3.3 Recommended resistance '

Anchor type FBN Il M6 FBN Il M8 FBN 1I FBN IIM10 FBN IIM10 FBN 11 M12
gvz | Ad | gvz | fvz | A4 | gvz | fvz | AA | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4
30 (30 |30 | 30 | 30 @ |40 | 40 | 40 | 40 40 [ | 50 | 50 | 50 | 50 | 50
non-cracked concrete
Tension C20/25 Ng [kN]| 29 | 29 | 29 | 29 | 29 . 57 | 61 | 6.1 | 6.1 | 6.1 . 76 | 85 | 85 | 85 | 856
C50/60 Np [kN]| 40 | 44 | 44 | 44 | 44 | 84 | 84 | 84 | 94 | 94 | 94 | 132 | 118 | 132 | 132 | 132 | 132
Shear 2020/25 Vg [kN]| 34 | 30 | 70| 70| 70 | @@ | 76 | 73 | 120 | 120 | 1.6 | [i28 | 120 | 1.6 | 17.9 | 179 | 157
Anchor type FBN 11 M12 FBN Il M16 FBN I M16 FBN Il M20 FBN 1l M20
gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4 gvz fvz A4
hes . 65 65 65 65 65 80 80 80 80 80 80 105 | 105 | 105
non-cracked concrete
Tension €20/25 Ng [kN] - 119 | 126 | 126 | 126 | 126 | 172 | 172 | 172 | 172 | 172 | 172 | 269 | 259 | 259
C50/60 Np [kN]| 195 | 185 | 195 | 195 | 195 | 195 | 267 | 267 | 26.7 | 267 | 26.7 | 26.7 | 40.1 | 40.1 | 40.1
Shear 2(20/25 Vg [kN] - 179 | 167 | 290 | 290 | 290 | 315 | 316 | 29.1 | 383 | 383 | 396 | 383 | 383 | 49.
"' Material safety factors y) and safety factor for action y| = 1.4 are included. Material safety factor ), depends on failure mode of the anchor.
4, Calculation of tension resistance
The decisive design resistance in tension is the lowest value of following failure modes:
Steel failure: Nga s
Pull-out/pull-through failure: Nﬁdp = N"de TN
Concrete cone failure: Ngd.c =NORd,c Myn-Ts1Ts2 - Ts3 - Te1a - Tc1B T2
Concrete splitting failure: Nl?d,sp = NoRd,c . fb,N -fg 1sp " fsz,sp . fs3,sp -1 1spA" fo 1,508 ch,sp -fp
4.1 Steel failure of the highest loaded anchor
Design resistance of single anchor
Anchor type FBN Il M6 FBN Il M8 FBN 11 M10 FBN 11 M12 FBN Il M16 FBN 1l M20
gvz | Ad | gvz | fvz | A4 | gvz | fvz | Ad | gvz | fvz | A4 | gvz | fvz | A4 | gvz | fvz | A4
Design resistance Npg ¢ [kN]| 65 | 7.1 | 11.8 | 11.8 | 11.8 | 194 | 194 | 194 | 29.7 | 29.7 | 29.7 | 51.9 | 51.9 | 557 | 713 | 71.3 | 74.0
4.2 Pull-out/pull-through failure of the highest loaded anchor
NRd,p=NaRd,p'fb,N
Design resistance of single anchor
Anchor type FBN Il M6 FBN Il M8 FBN Il M8 FBN 11 M10 FBN 11 M10 FBN 11 M12
gvz ‘ A4 | gvz ‘ fvz ‘ A4 | gvz ‘ fvz ‘ A4 | gvz ‘ fvz ‘ A4 | gvz ‘ fvz ‘ A4 | gvz ‘ fvz ‘ A4
het 30 30 40 40 50 50
non-cracked concrete
Design resistance Ngg , [kN]‘ 40 \ 40 \ 8.5 \ 8.0 \ 8.5 \ 8.5 \ 11.9\ 10.7\ 11.9\ 1.9
Anchor type FBN 11 M12 FBN Il M16 FBN Il M16 FBN 1l M20 FBN Il M20
gvz ‘ fvz ‘ A4 gvz ‘ fvz ‘ AL gvz ‘ fvz ‘ AL gvz ‘ fvz ‘ Al gvz ‘ fvz ‘ AL
hes 65 65 80 80 105
non-cracked concrete
Design resistance Ny , (kNI | 176 | 167 | 176 | 176 | 24.1 241 | 36.2
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Anchor design according to fischer specification

4.3

Concrete cone failure:

Concrete splitting failure:

Nrac =NRac Ton Ts1

Npga,sp = Nrac Ton - Ts 150 Ts2.sp

Proof of splitting failure is only necessary if all of the following conditions are met:

* non-cracked concrete

® Cersp~ Cer, N

ec<12c

cr,sp

Design resistance of single anchor

Concrete cone failure and splitting of the most unfavourable anchor

fso-fsg-Ter, A fe1,8 o2

- f,

s3,sp” f

cl,spA”’

f

clspB”’ f

c2sp’

Th

Anchor type FBN Il M6 FBN Il M8 FBN Il M8 FBN IIM10 FBN IIM10 FBN I M12
het 30 30 40 40 50 50
non-cracked concrete
Design resistance NDRd,n [kN] 5.5 55 8.5 8.5 11.9 11.9
Anchor type FBN Il M12 FBN IIM16 FBN IIM16 FBN 1l M20 FBN Il M20
het 65 65 80 80 105
non-cracked concrete
Design resistance NUHd,c [kN] 17.6 17.6 24.1 24.1 36.2
4.3.1 Influence of concrete strength for tension
foo= fck, cube f:k, cyl
bN~™ 1/ o "1 oA
25 20

Concrete strength class c12/15 | C16/20 | C20/25 | €C25/30 | €30/37 | C35/45 | C40/50 | CA45/55 | C50/60
cylinder compressive strength  fyy o) [N/mm?] 12 16 20 25 30 35 40 45 50
cube compressive strength fok cube [N/mm?] 15 20 25 30 37 45 50 bb 60
influence factor foN [ 0.77 0.89 1.00 1.10 1.22 1.34 1.41 1.48 1.55
4.3.2 Concrete cone failure
Characteristic edge distance and spacing for design
Anchor type FBN Il M6 FBN Il M8 FBN Il M8 FBN IIM10 FBN IIM10 FBN 11 M12
hes 30 30 40 40 50 50

SN [mm] 90 90 120 120 150 150

Cory  [mm] 45 45 60 60 75 75
Anchor type FBN Il M12 FBN Il M16 FBN Il M16 FBN Il M20 FBN Il M20
het 65 65 80 80 105

Sy [mm] 195 195 240 240 315

oy [mm] 98 98 120 120 158

= ®
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4.3.2.1 Influence of spacing / concrete cone failure

S
— — —i - —<
f; =f, =fg 1.0+ 0.5 5 1.0
Ser,N
S/Snr,N 0.1 0151] 02 | 025] 03 | 035 04 | 045| 05 | 0b5| 06 | 065| 07 | 075| 08 | 085| 09 | 095 ]| =10
fsq 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 073 | 075 | 078 | 08 | 083 | 085 | 088 | 09 | 093 | 095 | 098 | 1.0
4.3.2.2 Influence of edge distance / concrete cone failure
fia =07+03- - ° 510 foig=f +_© <
c1,A - ] ] T = " 01,3 - 02 - 1.0 - 0.5 - 1-0
Cer,N Cer,N
C/Ccr,N 0.1 015 | 02 | 025| 03 | 035 | 04 |045| 05 | 065 | 06 | 065 | 0.7 | 075 | 08 | 085 | 09 | 095 | =1.0
fo1n 073 | 075 | 076 | 0.78 | 0.79 | 081 | 0.82 | 084 | 085 | 0.87 | 0.88 | 0.9 | 091 | 093 | 094 | 096 | 0.97 | 099 | 1.0
f
fz;'B 0.55 | 058 | 06 | 063 | 065 | 068 | 0.7 | 0.73 | 0.75 | 0.78 | 08 | 083 | 0.85 | 0.88 | 0.9 | 093 | 0.95 | 098 | 1.0
4 4.3.3 Concrete splitting failure
Characteristic edge distance and spacing for design
Anchor type FBN Il M6 FBN Il M8 FBN Il M8 FBN 11 M10 FBN 11 M10 FBN 11 M12
hes 30 30 40 40 50 50
Ser, sp [mm] 130 190 190 200 200 290
Corsp  [MM] 65 95 95 100 100 145
hin~ [mm] 100 100 100 100 100 100
Anchor type FBN 11 M12 FBN 11 M16 FBN II M16 FBN Il M20 FBN Il M20
het 65 65 80 80 105
Ser, sp [mm] 290 350 350 370 370
Corsp (M) 145 175 175 185 185
B [mm] 120 120 160 160 200
4.3.3.1 Influence of spacing / Concrete splitting failure
foroy = Fopoy = F. 170+ ° |.055 10
sl,sp = 'sZsp ~ 's3,sp . Y =0
scr,sp
s/smysp 01 |015| 02 | 025| 03 [ 035 | 04 | 045 | 05 | 0565 | 06 | 065 | 07 | 075 | 08 | 085 | 09 | 095 | =210
fs,sp 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 073 | 0.75| 0.78 | 0.8 | 0.83 | 085 | 0.88 | 09 | 093 | 095 | 098 1.0
4.3.3.2 Influence of edge distance / Concrete splitting failure
c s f =f 10+ % |/.055 10
fC1 sp.A =07+03- = 1.0 cl,sp,B — Tc2,sp . U = 1.
,Sp, c
ccr,sp cr,sp
C/Ccr,sp 01 | 015 02 | 025 03 |035| 04 | 045 | 05 | 055 | 06 | 065 | 07 | 075 | 08 | 085 | 0.9 | 095 | =1.0
fn1,sp,A 073 1 075|076 | 078|079 | 081|082 | 084 | 085| 087 | 088 | 09 | 091 | 093 | 094 | 096 | 097 | 099 1.0
f
fC;'Sp'B 055 | 058 | 06 | 063 | 065 | 068 | 0.7 | 0.73 | 0.75 | 0.78 | 0.8 | 083 | 0.85 | 0.88 | 09 | 093 | 095 | 098 | 1.0
c2.sp
.
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4.3.3.3 Influence of concrete thickness / Concrete splitting failure

25
f=/- " " s15
hmin
h/h

i 1.0 1.05 1.1 1.15 1.2 1.25 1.3 1.35 14 1.45 1.5 1.55 1.6 1.65 1.7 1.75 18 | 21.84
fh 1.0 1.03 | 107 1.1 113 | 116 | 119 | 122 | 125 | 128 | 1.31 1.34 | 1.37 14 142 | 145 | 148 1.5
5. Calculation of shear resistance
The decisive design resistance in shear is the lowest value of the following failure modes:
Steel failure: VRds
Pryout failure: Vﬁ’d,cp =Npggc-k
Concrete edge failure: VRdC = VORd,C . fb,V f(X,V' fS V" f$2,V' fC2,V' fh,V' fm
5.1 Steel failure of the highest loaded anchor
Design resistance of single anchor
Anchor type FBN Il M6 FBN 11 M8 FBN 11 M10 FBN Il M12 FBN Il M16 FBN 11 M20

gvz‘All gvz‘fvz‘A4 gvz‘fvz‘A4 gvz‘fvz‘A4 gvz‘fvz‘A4 gvz‘fvz‘A4

heg
Design resistance Vags [KNJ[ 48 [ 42 [ 106 106 102 | 168 168 ] 162 | 250 [ 250 [ 219 [ 44.1 44.1] 408 | 635 | 635 | 688
5.2 Pryout failure of the most unfavourable anchor

VRrd,cp = NRd,c - k

k-factor
Anchor type FBN Il M6 FBN Il M8 FBN 11 M10 FBN IIM12 FBN I M16 FBN 11 M20
k 1.4 1.8 2.1 2.3 2.3 2.3
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5.3 Concrete edge failure of the most unfavourable anchor
Ved.c=V°Rdc To,v-Tav - Tsiv-fsav-Tezv - Thv - Tm
Proof of concrete edge failure is only necessary, if the following condition is met:

* c<max (10 hgt. 60 d) with d = nominal anchor diameter

Design resistance of single anchor in concrete C 20/25 dependent on edge distance c4

edge V'Ry ¢ [kN]
distance | FBN Il M6 FBN 1l M8 FBN IIM10 FBN 11 M12 FBN 11 M16 FBN 1l M20
gvz gvz A4 gvz A4 gvz gvz A4 gvz gvz gvz gvz A4 gvz gvz
fvz fvz fvz fvz fvz fvz fvz fvz fvz fvz fvz
A4 A4 A4 A4 A4 A4 A4
hgt 30 30 30 40 40 40 50 50 50 65 65 80 80 80 105
edge
distance non-cracked concrete
[mm]
40 3.0 3.1 5K
45 3.5 36 36 38 38
50 4.1 4.2 4.2 44 44 47
4 55 48 48 4.8 5.0 5.0 54 54
60 5.2 54 54 5.6 5.6 6.0 6.0
65 5.8 6.0 6.0 6.3 6.3 6.7 6.7
70 6.5 6.7 6.7 7.0 7.0 74 14 8.0
75 7.1 14 14 1.7 1.7 8.1 8.1 8.7
80 18 8.1 8.1 8.4 8.4 8.6 8.9 8.9 9.5 104
85 8.5 8.8 8.8 9.1 9.1 9.3 9.7 9.7 10.3 1.2
90 9.2 9.5 9.5 9.8 9.8 10.1 10.4 10.4 11.2 12.1 12.1
95 10.0 10.2 10.2 10.6 10.6 10.9 1.2 1.2 12.0 13.0 13.0
100 10.7 11.0 11.0 114 114 11.7 12.1 12.1 12.3 12.8 13.9 139
110 12.3 12.6 12.6 13.0 13.0 13.3 13.7 13.7 14.0 14.6 15.8 15.8
120 13.9 14.2 14.2 14.7 14.7 15.0 15.5 15.5 15.8 16.4 17.0 17.7 17.7 18.2 19.3
130 15.5 15.9 15.9 16.4 16.4 16.8 17.3 17.3 17.6 18.3 19.0 19.7 19.7 20.3 214
140 17.3 17.7 17.7 18.2 18.2 18.6 19.2 19.2 19.5 20.3 21.0 21.7 21.7 224 23.5
150 19.0 19.5 19.5 20.1 20.1 20.5 211 211 215 22.3 23.0 23.8 23.8 24.5 25.8
160 209 214 214 22.0 22.0 22.5 23.1 23.1 235 24.3 25.1 26.0 26.0 26.7 28.1
180 24.7 25.2 25.2 26.0 26.0 26.5 21.2 21.2 21.7 28.6 29.5 304 304 31.3 32.8
200 28.7 29.3 29.3 30.1 30.1 30.7 315 315 32.0 33.1 34.1 35.1 35.1 36.1 37.7
250 39.5 40.3 40.3 414 414 421 43.0 43.0 43.7 45.1 46.3 4756 476 48.8 50.8
300 51.4 52.3 52.3 53.6 53.6 54.5 55.7 55.7 56.5 58.1 59.7 61.2 61.2 62.6 65.1
350 64.2 65.3 65.3 66.8 66.8 67.9 69.3 69.3 70.2 72.1 73.9 75.8 75.8 174 80.3
400 77.9 79.2 79.2 80.9 80.9 82.1 83.7 83.7 84.8 87.0 89.1 91.2 91.2 93.1 96.4
450 93.8 93.8 95.8 95.8 97.2 99.0 99.0 100.3 102.7 106.1 107.5 | 1075 | 109.6 113.3
500 1092 | 1092 | 1116 | 1115 | 113.0 1150 | 1150 | 1165 119.2 121.9 1245 | 1245 | 1269 131.0
550 129.6 131.8 | 1318 | 1334 | 1365 1394 | 1424 | 1424 | 1450 149.5
600 146.8 1493 | 1493 | 1511 15644 | 157.7 160.9 | 160.9 | 163.8 168.7
650 164.7 167.5 | 167.6 | 1694 | 173.1 176.6 180.1 180.1 183.2 188.6
700 188.3 192.3 196.1 199.9 | 1999 | 2033 | 209.1
750 2079 | 2122 | 2163 | 2204 | 2204 | 2241 2303
800 237.1 2415 | 2415 | 2454 | 2521
850 2585 | 263.1 | 2B63.1 | 2673 | 2744
900 2804 | 2863 | 2853 | 2898 | 2974
950 3029 | 308.1 | 308.1 | 3129 | 3209
1000 3269 | 3314 | 3314 | 3364 | 3449
1100 3852 | 39456
1200 4359 | 446.1
L]
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5.3.1 Influence of concrete strength for shear
£, = fck, cube t‘k, cyl
bV ™
25 20
Concrete strength class c12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
cylinder compressive strength ka.W' [N/mm?] 12 16 20 25 30 35 40 45 50
cube compressive strength fok cube [N/mm?] 15 20 25 30 37 45 50 55 60
influence factor foy [ 0.77 0.89 1.00 1.10 1.22 1.34 1.41 148 1.55
5.3.2 Influence of load direction
1
falv = 2 sin Ay 2 =
(cosay )< +(——~)
0 10 20 30 40 50 60 70 80 90
fav 1.00 1.01 1.06 1.13 1.24 1.40 1.64 1.97 2.32 2.50
For angle o = 90° the component of the shear load acting away from the edge may be neglected and the proof may be done with the component of

the load acting parallel to the edge.

5.3.3 Influence of spacing
1 s 1
_ - <
fsiv =fzy = -+ _- 510
6 Cq 2
s/cq 0.5 0.6 0.7 0.8 0.9 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 23.0
fs1v 0.58 0.6 0.62 0.63 0.65 0.67 0.7 0.73 0.77 0.8 0.83 0.87 0.9 0.93 0.97 1.0
5.3.4 Influence of edge distance
Distance to second edge: cq <co
1 1 c c
foy =/ -+ -2/./07+03. 2 | 51.0
2 3 cq 1.5-¢c4
Co/C 1.0 1.1 1.2 1.3 1.4 =15
foy 0.75 08 0.85 09 0.95 1.0
5.3.5 Influence of member thickness
h 05
fh,V = =< 1.0
1.5 . C1q
h/cy 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.3 14 =15
fhv 0.26 0.37 0.45 0.52 0.58 0.63 0.68 0.73 0.77 0.82 0.89 0.93 0.97 1.0
5.3.6 Influence of group with 2 4 anchors in a row at the edge
fm
s/cq 0.25 0.5 1.0 =2.0
fin 03 05 0.75 1.0
= ®
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6.

6.1
6.2
6.3

Tension:

Shear:

Ngq = Ngy
Vsad £ VRy
Combined tension and shear load:

N,
sd

Ngq

de

Vrd

Ngg: Vsg

Ngy: VRa

7. Installation details

Summary of required proof:

= Jowest value OfNRd,S ; NRd,p ; NRd,C ; NFt’d,sp
= Jowest value of de,S ; VRd,Cp ; VRd,C

s 12

tension/shear component of the design load acting on

the most unfavourable single anchor

tension/shear design resistance including safety factors

of the most unfavourable single anchor
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