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zinc coated steel version Rl

High security, high performance
fixing for use in cracked mmgmi h.!q X Q

and non-cracked concrete ETA ption 1- U5/0044
Technical data
Anchor size Min. | Max. thick. [Min. thick.| Thread | Drilling | Drilling |Clearance| Total | Tighten = Code
anchor | of part to | of base |diameter| depth |diameter| diameter anchor | torque
depth | be fixed | material length
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (Nm)
hes i himin d ho do ds L Tinst
VB-10/5 5 65 050673
V6-10/20 50 20 100 M6 70 10 12 80 15 050674
EB-10/50 50 117 050675
V8-12/1* 1 65 050677
V8-12/10 10 80 050678
V8-12/20 20 90 050679
V8-12/50 50 120 053001
EB-12/20 60 20 120 M8 80 12 14 99 25 050681
EB-12/35 35 114 050683
APPLICATION EB-12/55 55 134 050684
- EB-12/95 95 174 050685
= Safety critical Ioad; V10-15/1% 7 75 050687
= Overhead crane rails V10-15/10 10 95 050688
= Steel columns and walkways V10-15/20 2la) 105 050689
= Wall plates V10-15/55 55 140 053003
= Safety rail E10-15/20 70 20 140 M10 90 15 17 114 50 050691
E10-15/35 35 129 050692
E10-15/55 55 149 050693
E10-15/100 100 194 050694
V12-18/10 10 105 050696
V12-18/25 25 120 050697
MATERIAL V12-18/55 55 150 053004
WolticesoBBNFENeOBOR1 2185 | 80| 2980 W2 | 105 | i6 | 20 | 1% | o0 | ooneos
* Threaded stud : E12-18/65 65 172 050701
class 8.8 NF EN 20898-1 E12-18/100 100 207 050702
= Nut : class 8 NF EN 20898-2 V16-24/10 10 130 050704
. Wascher . V16-24/25 25 145 050705
V16-24/50 50 170 050710
F152|T4 8s per NF A37501 E1624/25 | 100 | 25 | 200 | M16 | 131 | 24 | 26 | 159 | 120 | 050708
= Sleeve : TS37-a BK extended as E16-04/55 55 189 050707
per NF A48341 E16-24/100 100 234 050708
= Expansion cone : 35 MFGPb \V20-28/25 o5 170 050711
= Expansion sleeve : 355 MC E20-28/25 125 25 250 M20 157 28 31 192 200 | 050712
as per NF EN 10-149-2 E20-28/60 60 227 050713
= Protection : min. zinc coating 5 pm E20-26/100 100 £67 050714
TF V8-12/16 60 16 120 M8 80 12 14 85 25 050686
TF V8-12/26 60 26 120 M8 80 12 14 95 25 053002
TF V10-15/27 70 27 140 M10 90 15 17 105 50 050695
TFV12-18/40% 80 40 160 M12 105 18 20 130 80 050715
INSTALLATION E12-18/0% 80 - 160 | M12 | 105 | 18 - 120 | 80 | 050669
E12-18/A% 80 - 160 M12 105 18 - 162 80 050703
E12-18/QC* 80 - 160 M12 105 18 - 178 80 050671
I aXOOXXSS) * Do not belong to ETA

Anchor mechanical properties

Anchor size M6 M8 M10 M12 M16 M20

fuc (N/mm2)  Min. tensile strength 800 800 800 800 800 830

fu (N/mm?)  Yield strength 640 640 640 640 640 660

Sequ (M?) EqU|vaIent stressed cross-section 39,2 761 1088 1753 3354 5002
bolt version

Equivalent stressed cross-section

2
Seq,e (MM?) threaded stud version 35,2 61,8 82,0 1041 1833 277,83
We (mm3)  Elastic section modulus 12,7 31,2 62,3 1092 2775 5410
MO,.s (Nm)  Characteristic bending moment 12,2 30,0 59,8 1048 266,4 5388

M (Nm) Recommended bending moment 5.8 12,4 24,8 43,5 110,7 2160
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E12-18/A

]
E12-18/GC TF = countersunk head o
7,0 for M8
7.0 for M10
_ 7‘5""‘ -

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/6 to 6/6).

2.4%

E12-18/A 3.4 #(30< o <45°) Not recommended -
E12-18/GC 4,0 1.0 0,5 s
TF VB8-12/16 ﬁ
TF VB8-12/26 c
—_—] i i i i i 1)
TFV10-15/27 The resistance given for the bolt version with the same diameter can be used =
TF V12-18/40 e
C

@

L

[5]

[1F]

=

Ultimate (Nlru,m, VRu,m) and characteristic loads (Nrk, VRr«) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25)
het 50 60 10 80 100 125 Type V/T Vmaym 292 41,7 680 957 159,0 2282
NRru,m 182 275 459 544 1036 1244 VRk 259 386 588 833 1416 2060
NRk 160 199 360 342 619 859 Type E Vrum 200 262 431 570 116,0 1359
Cracked concrete (C20/25) VRk 15,7 22,0 36,4 52,0 110,0 1249
het 50 60 10 80 100 125
NRru,m 15,1 203 333 50,3 885 1133
Nrk 115 148 265 366 704 90,1
Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN
* *
Npg = Nrx *Derived from test results Vpg = Ve
YMc YMs
TENSILE SHEAR
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25)
hef 50 60 70 80 100 125 Type V/T Vga 20,7 308 470 666 1133 1648
NRg 10,7 132 240 228 413 573 Type E VR4 12,6 176 291 416 880 999
Cracked concrete (C20/25) wis = 1,25
hes 50 60 70 80 100 125
NRrd 7.7 9,9 17,7 244 470 601

TENSILE SHEAR

‘Anchorsize M6 M8 M10 M12 M16 M20  Anchorsize M6 M8 M10 M12 M16 M20
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25)
het 50 60 70 80 100 125 Type V/T Vrec 14,8 22,0 336 476 809 1177
Nrec 7.6 9,5 171 16,3 295 409 Type E Vrec 9.0 12,5 20,8 29,7 62,9 71,4
Cracked concrete (C20/25) vv=14;yms =125
hes 50 60 70 80 100 125
Nrec 55 7,0 12,6 174 335 4289

=14 ;=15
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SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NCRqp . o

NOgq,p Design pull-out resistance

Non-cracked concrete

hes 50 60 70 80 100 125
NOgq,p (C20/25) - 13,3 - - - -
Cracked concrete

hes 50 60 70 80 100 125
NOpq,p (C20/25) 3,3 8 10,6 - - -
we=15

- Concrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

e

NOgg ¢ Design cone resistance

Non-cracked concrete

hes 50 60 70 80 100 125
NOgqy,c (C20/25) 11,9 15,6 19,7 240 336 470
Cracked concrete

hes 50 60 70 80 100 125
NOgg,c (C20/25) 8,5 11,2 141 172 240 335
e =15

=
e

- Steel resistance

= - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOpgy ¢ Design concrete edge resistance

at minimum edge distance (Cpin)

Non-cracked concrete

heg 50 60 10 80 100 125
Chmin 50 60 70 80 100 150
Smin 100 100 160 200 220 300

VOpy,c (C20/25) 34 49 6.8 9.3 136 261

Cracked concrete

het 50 60 10 80 100 125
Cmin 50 60 70 80 100 1580
Smin 100 100 160 200 220 300

VOgqy,c (C20/25) 24 35 4.8 6.6 9,7 18,7

we=15
V

= Pryout failure

VRd,cp = VORd.ep - fo . Ws . Wen

VR, Design pryout resistance

Non-cracked concrete

het 50 60 10 80 100 125

VOraep (C20/25) 119 312 394 481 672 939

Cracked concrete

heg 50 60 10 80 100 125

VOq,cp (C20/25) 8,5 22,3 28,1 343 480 671

YMcp = 1 ,5

- Steel resistance

NRg,s Steel design tensile resistance VRd,s Steel design shear resistance
NRg,s 10,7 195 3089 449 837 1307 Vras (Type V/TF) 18,7 26,1 393 582 938 1388
s = 1,5 Vrds (Type E) 114 152 248 379 745 879

|

NRrd = min(NRd,p ; NRd,c ; NRd,s)
Bn = Nsg / Npg < 1

wis = 1,25

VRd = min(VRd,c ; VRd,cp; VRd,s)
Bv =Vsg/Vra <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  fp Angle BITT fuv R L
£25/30 11 C40/50 1,41 0'ta 55 1 < o
£30/37 1,22 C45/55 1,48 60 11 & %
£35/45 1,34 C50/60 1,55 70 1,2 180 20

80 15

90 to 180 2
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SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N SPACING S Reduction factor \Vs
Cracked & non-cracked concrete
50 0,67
60 0,70 0,67
70 0,73 0,69 0,67
5 80 0,77 0,72 0,69 0,67
100 0,83 0,78 0,74 0,71 0,67 w
Ws=05+— 125 02 08 080 078 071 087 5
B.hef 150 1,00 0,92 0,86 0,81 0,75 0,70 ﬁ
Sumin < 8 < Scr 180 1,00 0,93 0,88 0,80 0,74 %
min o 210 1,00 0,94 0,85 0,78 =
Ser = 3.hes 240 1,00 0,90 0,82 8
?5 must be used for each spacing 300 1,00 0.90 %
influenced the anchors group. 375 1,00 ﬁ
18]
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wen
Cracked & non-cracked concrete

(Anchorsize M6 M8  M10  M12  M16  M20
50 0.75
60 085 075
70 095 083 075
80 1,00 092 082 0,75
90 1,00 083 0,81
Yon=025+05. > 100 0,96 0.88 075

Pef 120 1,00 0,85
Cmin < € < C¢r,N 150 1,00 0,85

Ceru = 1,9, het 170 0,93
W nmust be used for each distance 190 100
influenced the anchars group. '

EZ¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Cracked & non-cracked concrete

Wsey | 100 1317 166 202 241 283 326 372 419 469 520 572

Reduction factor Ws.cy
Cracked & non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 180 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 283 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 299 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.0+ 51+ 52+53+...4 Sp1 C
\I"s-c,v= .

3 n. Cmin Cmin
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SPIT CC Method (values issued from ETA - Seismic category C1)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

N

NRd,p.c1 = NOrdp.ct - fo

v - Concrete edge resistance

VRd,ect = VORdect - fo . fav. Wscv

Design concrete edge resistance

VCr,c,c1
at minimum edge distance (Cpin)

NOgd,p,c1 Design pull-out resistance
Category C1 - Single anchor

Category C1 - Single anchor het 70 80 100
hes 70 80 100 Cmin 70 80 100
NOgapc1 (C20/25) 6,1 17,2 24,0 Smin 160 200 220
Category C1 - Group of anchors " VOg4cc1 (C20/25) 4.6 6,1 9,7
het 70 80 100 Category C1 - Group of anchors

NCOgy,p,c1 (C20/25) 5,2 14,6 20,4 het 70 80 100
when more than one anchor of the group is submitted to tensile load Cmin 70 80 100
e=15 Smin 160 200 220

N - Concrete cone resistance

Nrd.c.c1 = NORdect . fo . Ws. Wen

NOgq,c,c1 Design cone resistance

Category C1 - Single anchor

VOpg.cc1 (C20/25) 3.9 5.2 8,3
'when more than one anchor of the group is submitted to shear load
we=15

v

= Pryout failure

VRd,cp.c1 = VOrd,cp.ct - fo . Ws . WenN

Design pryout resistance

V/ORd,cp,c1

het 70 80 100 Category C1 - Single anchor

NOgd,c,c1 (C20/25) 11,9 14,6 20,4 het 70 80 100
Category C1 - Group of anchors VOg,cp,c1 (C20/25) 23,9 29,2 40,8
het 70 80 100 Category C1 - Group of anchors "

NOgg,c,c1 (C20/25) 10,5 12,9 18,0 hef 10 80 100
when more than one anchor of the group is submitted to tensile load VO:q,cp,c1  (C20/25) 21,1 25,8 36,0

e =15

N
% - Steel resistance

"when more than one anchor of the group is submitted to shear load
YMc = 1,5

- Steel resistance 2

NRg,s,c1 Steel design tensile resistance VRd,s,c1 Steel design shear resistance
NRd,s,c1 30,7 44,7 84,0 Category C1 - Single anchor
'when mare than one anchor of the group is submitted to tensile load VRd,s,c1 13,7 22,7 48,4
s =19 Category C1 - Group of anchors

VRd,s,c1 11,6 19,3 4.2

|

NRrd,c1 = min(NRd,p,c1 ; NRd,c,c1 ; NRd,s,c1)

BN = Nsd/ Nrac1 <1

" when more than one anchor of the group is submitted to shear load
@ 1n case of no hole clearance between anchor and fixture
wis = 1,25

*\

VRd,c1 = Min(VRd,c,c1 ; VRd,cp,c1; VRd,s,c1)

Bv = Vsq/ VRac1 <1

—g—

Bn+ Py <12

I8 INFLUENCE OF CONCRETE

WA INFLUENCE OF SHEAR LOADING DIRECTION

i60°
! S/’Ss LY

0

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 12 0 8oy ey
80 1.5
90 to 180 2
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SPIT CC Method (values issued from ETA - Seismic category C2)

TENSILE in kN SHEAR in kN
= Pull-out resistance v - Concrete edge resistance
NRd,p.c2 = NOpg,p.co - fo VRdece = VORdece - fo . fov. Wscv
VOrq,c.ca Design concrete edge resistance

at minimum edge distance (Cpin)

NCgq,p,co Design pull-out resistance

Category C2 - Single anchor

Category C2 - Single anchor het 70 80 100 0
het 70 80 100 Cmin 65 100 100 s
NOgq,p,c2 (C20/25) 3,5 6,3 11,0 Smin 50 100 100 -E
Category C2 - Group of anchors " VOgg,cce (C20/25) 4,0 5,3 8,4 c
het 70 80 100 Category C2 - Group of anchors E
NOgg,pc2 (C20/25) 3.0 5.3 94 het 70 80 100 &
when more than one anchor of the group is submitted to tensile load Cmin 70 80 100 '
e =15 Smin 50 100 100 2

VOp4cce (C20/25) 3.4 45 7.1 8

Wwhen more than one anchor of the group is submitted to shear load S

YMc = 1,5

- Concrete cone resistance
v

Nrdcco = NOrgcce . fo . Ws. Wen = Pryout failure

VFId.cp.CE = VGRd.cp.CE . fb s Wen

NOgq,c.ca Design cone resistance

V/ORd,cp,c2 Design pryout resistance
Category C2 - Single anchor
het 10 80 100 Category C2 - Single anchor
NOgd,c,co (C20/25) 9,5 11,9 16,0 het 70 80 100
Category C2 - Group of anchors VOgg,cp,c2  (C20/25) 19,0 23,9 32,0
het 10 80 100 Category C2 - Group of anchors "
NOgg cca (C20/25) 8,4 10,5 14,1 het 10 80 100
'when more than one anchor of the group is submitted to tensile load VO%:q,cp,ce (C20/25) 16,7 21,1 28,2
e =125 Wwhen more than one anchor of the group is submitted to shear load

N YMc = 1,5
% - Steel resistance . ===l - Steel resistance @

NRg,s,ce Steel design tensile resistance VRd,s,c2 Steel design shear resistance
NRd,s,c2 30,7 44,7 84,0 Category C2 - Single anchor
™ 'when mare than one anchor of the group is submitted to tensile load VRd,s,co 11,6 22,7 46,5
s = 1,5 Category C2 - Group of anchors

VRd,s,c2 99 19,3 39,5

W when more than one anchor of the group is submitted to shear load
@1n case of no hole clearance between anchor and fixture
wis = 1,25

NRrd,c2 = min(NRd,p,c2 ; NRd,c,c2 ; NRd,s,c2) VRd,c2 = Min(VRd,c,c2 ; VRd,cp,c2 ; VRd,s,c2)

BN = Nsd / Nrdg,ce < 1 Bv = Vsq/ VRace <1

—g—

Bn+ Py <1.2

“ INFLUENCE OF CONCRETE WA INFLUENCE OF SHEAR LOADING DIRECTION

Ehy
i60°
~—Lsq, V

£25/30 11 C40/50 1,41 Oto 55 1
C30/37 1,22 C45/55 1,48 60 11
€35/45 1,34 C50/60 1,55 70 12 s Sy

80 15

90 to 180 2 33






