FIX Z2 XTREM

zinc coated steel version gl

Torque controlled expansion anchor, for
use in cracked and non-cracked concrete c E ; X
European Technical Assessment it XTREM

ETA Option 1- 15/0388

Technical data

8X65/5 B 5 65 057763

8X75/15 D 15 75 057764

8X90/30 E 46 51 30 60 100 8 8 g 90 20 | 057765

8X120/60 G 60 120 057766

APPLICATION 8X130/70 | 70 130 057788

10X85/5 D 5 85 057768

L Stedelband timber framework 10X90/10 E 10 90 057769
an eams

e s fwm w2 m w0 o0 oe e D

= Industrial doors and gates 10X140/60 | 50 140 057772

) g;;';""g"z opPort angles 10X160/80 | - 80 160 057773

ge sy 12X1006  E 5 100 057774

12X105/10 | F 10 105 057775

12X115/20 | G 20 115 057776

MATERIAL 12X135/40 | | 70 80 40 0 140 12 12 14 135 50 057777

- Body : cold formed steel 12X185/60 | J 60 155 057778

DIN 16'54 oart 2 or 4/ z'inc 12x180/85 | L 85 180 057779

electroplated Zn5C/Fe (5 pm), NFA ~ 16X14525 | 25 145 057781

91102 16X170/50 | K| 85 98 50 110 | 170 16 16 18 170 | 110 | 057782

= Sleeve : 5355 MC as per 16X180/60 | L 60 180 057783

NE EN 10-149-2 20X170/30 K 30 170 057785

« Nut : steel strength grade 6 or 8, 20X200060 M| 100 | 113 | 60 130 | 200 @ 20 20 22 | 200 @ 160 | 057786

ISO 898-2 20X220/80 | O 80 220 057787

= Washer : steel, NF E 25513

INSTALLATION Anchor mechanical properties

Cross-section ahove cone

fux (N/mm2)  Min. tensile strength 900 830 830 720 600

fi (N'/mm?)  Yield strength 800 670 670 580 580

As (mm?) Stressed cross-section 22,9 35,3 454 88,2 165,1
Threaded part

fux (N/mm2)  Min. tensile strength 750 730 730 600 500

fi (N/mm=)  Yield strength 680 580 580 480 410

As (mm?) Stressed cross-section 36,6 58 84,3 156 245

We (mm?3) Elastic section modulus 31,23 62,3 109,17 277,47 540,9
MP%,.s (Nm)  Characteristic bending moment 21 36 63 133 222

M (Nm) Recommended bending moment 8,7 14,7 25,8 54,4 90,5
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FIX Z2 XTREM

LY Mzinc coated steel version

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).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

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

TENSILE SHEAR

g

(=]

=
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25) g
hef 46 60 70 85 100 VRu,m 16,1 19,6 26,6 95,4 85,0 @©
NRru,m 15,8 26,1 35,5 47,5 60,1 VRk 14,9 16,6 21,2 46,7 79,2 “©
Nrk 9,1 21,2 29,8 40,3 45,0 g
Cracked concrete (C20/25) ©
hes 46 60 70 85 100 ﬁ
NRru,m 10,7 16,9 25,7 38,9 60,9 §
Nrk 6,8 13,8 20,7 28,5 52,2

Design loads (NRrd4, VRra) for one anchor without edge or spacing influence in kN

Npd = N * *Derived from test results VRq = Vi
M YMs
TENSILE SHEAR
‘Anchorsize M8 M10 M12 M16 M20
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25)
hes 46 60 70 85 100 VRd 11,9 13,3 16,9 37,4 52,8
NRg 6,1 14,1 19,9 26,9 30,0 s = 1,25 for M8 to M16 and yms = 1,5 for M20
Cracked concrete (C20/25)
het 46 60 70 85 100
NRrd 4,5 9,2 13,8 19,0 34,8
e =15

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

o = Nri * *Derived from test results rec = Vak
Y™ YF ™. YF
TENSILE SHEAR
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (C20/25)
hes 46 60 10 85 100 Vrec 8,5 9,5 12,1 26,7 37,7
Nrec 4,3 101 14,2 19,2 21,4 vr= 1,25 for M8 to M16 and yms = 1,5 for M20
Cracked concrete (C20/25)
het 46 60 10 85 100
Nrec 3,5 6,6 9,9 13,6 24,9
e =19
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zinc coated steel versiongY;

SPIT CC Method (values issued from ETA)

TENSILE in kN SHEAR in kN
N = Pull-out resistance - - Concrete edge resistance
Nrdp = NOgdp . f VRd,c = Ve - fo . fpy . Wscv
\VOpg,c Design concrete edge resistance
at minimum edge distance (Cyin)
NCgg,p Design pull-out resistance
Non-cracked concrete
Non-cracked concrete het 46 60 70 85 100
hes 46 60 10 85 100 Cmin 50 60 60 90 100
NOgg,, (C20/25) 6,0 13,3 20,0 26,7 - Smin 75 120 145 140 160
Cracked concrete \Opq,¢ (C20/25) 3,0 4,4 4.8 10,0 13,0
het 46 60 10 85 100 Cracked concrete
NOgg,, (C20/25) 3,3 6,0 10,7 13,3 20,0 hef 46 60 10 85 100
e =15 Cmin 50 55 B0 80 100
Smin 75 90 145 110 130
\/Opq,¢ (C20/25) 2,1 2,8 34 6,0 9,3
YMc = 1.5

- Concrete cone resistance = Pryout failure

Nrd.c = N%qc . fo . Ws. Won VRd,cp = VORd,ep - fo . Ws . Wen

NOgg ¢ Design cone resistance VORd,cp Design pryout resistance
Non-cracked concrete Non-cracked concrete

het 46 60 10 85 100 het 46 60 10 85 100
NOgq,c (C20/25) 10,5 15,6 19,7 26,3 33,6 Vg, cp (C20/25) 10,5 31,2 394 52,7 67,2
Cracked concrete Cracked concrete

het 46 60 10 85 100 hef 46 60 10 85 100
NOgg ¢ (C20/25) 7,5 11,2 14,1 18,8 24,0 V94, cp (C20/25) 7,5 22,3 28,1 37,6 48,0
e =15 ep = 1,9

. v .
- Steel resistance = el Steel resistance

=1 :b—»
=

NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
NRa,s 11,3 19,8 25,8 43,7 66,1 VRd,s 10,8 12,6 18,1 36,0 40,7
s = 1,4 for M8, yme = 1,48 for M10 to M16 and yme = 1,5 for M20 s = 1,27 for M8 to M12, yme = 1,25 for M16 and yme = 1,5 for M20

|

Nrd = min(NRd,p ; NRd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp ; VRd,s)
BN = Nsg / Npg < 1 Bv =Vsg/ Vra <1
Bn+ Py <12

INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
Angle B[l fav

£25/30 11 C40/50 1.41 0 to 55 1

C30/37 1,22 C45/55 1,48 80 11

C35/45 1,34 C50/60 1,55 70 12
80 15
90 to 180 2
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¥/} zinc coated steel version

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

SPACING S Reduction factor Vs
Cracked & non-cracked concrete
50 0,68
55 0,70 0,65
15 0,77 0,71
100 0,86 0,78
S
Y. =05+ 120 0,93 0,83 0,79 0,74 0,70 E
B.her 140 1,00 0,89 0,83 0,77 0,73 5
180 1,00 0,93 0,85 0,80 =
i [&]
Smin <—53<h Sorl 210 1,00 091 0,85 =
Scr = o-Mef _ 255 1,00 0,93 -
‘I;ls mustdbteh used r1:0r each spacing 280 0,97 8
influenced the anchars group 300 100 %
{=
INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD 3]
=

EDGE C Reduction factor Wen
Cracked & non-cracked concrete

1,00

1,00

1,00

1,00
C 100 1,00

¢

Y.n=0,23+0,51.
ef
Cmin < € < C¢r,N

Cer,N = 1,5.het

W nmust be used for each distance
influenced the anchors group.

EZ29% 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 | 1,00 131 166 202 241 283 326 372 419 469 520 572

Cmin Reduction factor Ws.cu
Cracked & non-cracked concrete

c c - i
Yooy = . ,\/ For 2 anchors fastening

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 13 154 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 1,80 152 175 199 224 2560 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 196 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more
3.+ 51452+ 53 +...4 Sn1 \/ c

\Ps—c,v =

3.N.Crmin Crmin
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FIX Z2 XTREM

zinc coated steel version g3/

SPIT CC Method (values issued from ETA - Seismic category C1)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

N

Nrdp = NOdp . fo

v - Concrete edge resistance

VRde = VO . fo . fav . Wscv

Design concrete edge resistance
at minimum edge distance (Cpin)

VORd,c,c1

NOgq,p,c1 Design pull-out resistance
Category C1 - Single anchor
Category C1 - Single anchor het 46 60 10 85 100
het 46 60 70 85 100 Chmin 50 55 60 80 100
NOggp.c1 (C20/25) 3.1 4,9 10,7 13,3 - Smin 75 120 145 140 160
Category C1 - Group of anchors " \Opg.cc1 (C20/25) 2.1 36 7.4 8.4 11,4
het 46 60 70 85 100 Category C1 - Group of anchors "
NOgg,p,c1 (C20/25) 2,7 4,2 9,1 11,3 17,0 her 46 60 70 85 100
M when more than one anchor of the group is submitted to tensile load Cmin 50 65 100 100 115
e =15 Smin 75 90 145 110 130
VO4,c,c1 (C20/25) 1.8 3,0 6,3 7.1 9,7

N - Goncrete cone resistance

Nrd.c = N%Rdc . fb . Ws. Wen

NCRq,c,c1 Design cone resistance

Category C1 - Single anchor

W when more than one anchor of the group is submitted to shear load
Mc = 1:5

v
= Pryout failure

VHd,cp = VDHd,cp . fb . Ws . \Pc,N

VR4, cp,c1 Design pryout resistance

het 46 60 10 85 100 Category C1 - Single anchor

NOgg,c,c1 (C20/25) 6,2 9,5 11,9 16,0 20,4 hef 46 60 10 85 100
Category C1 - Group of anchors " VO:q,cp,c1  (C20/25) 6,2 19,0 23,9 32,0 40,8
het 46 60 70 85 100 Category C1 - Group of anchors "

NOgqg,c.c1 (C20/25) 54 8,4 10,5 14,1 18,0 het 46 60 10 85 100
U when more than one anchor of the group is submitted to tensile load VOq,cp,.c1  (C20/25) 5,4 16,7 211 282 360

e =15

- Steel resistance

=
=

=

" when more than one anchor of the group is submitted to shear load
we=15

- Steel resistance

NRd,s,c1 Steel design tensile resistance

NRd,s,c1 13,2 19,8 258 437 66,1

VRd,s,c1 Steel design shear resistance

Category C1 - Single anchor

) when more than one anchor of the group is submitted to tensile load
s = 1,4 for M8, yme = 1,48 for M10 to M16, and yme = 1,5 for M20

|

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

BN = Nsg / Nrac1 < 1

VRd,s,c1 48 126 18,1 36,0 40,7
Category C1 - Group of anchors "
VRd,s,c1 4.1 10,7 154 30,6 34,6

Wwhen more than one anchor of the group is submitted to shear load
@ n case of no hole clearance between anchor and fixture
s = 1,25 for M8 and M16, yume = 1,27 for M10 and M12, and yme = 1,5 for M20

*|

VRd,c1 = min(VRd,c,c1 ; VRd,cp.c1; VRd,s,c1)

Bv = Vsd/ VRac1 <1

—

Bn+ Py <12

INFLUENCCE OF CONCRETE

INFLUENCE OF SHEAR LOADING DIRECTION

Angle pIT v i

160°
Sﬁxgoa \

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 1.2 ) ;
80 1.5 o S
90 to 180 2
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FIX Z2 XTREM

Y- §zinc coated steel version

SPIT CC Method (values issued from ETA - Seismic category C2)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

Nrdp.ce = NOrdpc2 . fo

NOgq,p,c2 Design pull-out resistance

v - Concrete edge resistance

VRd,e.co = VORdcco . fo . fpyv. Pscv

Design concrete edge resistance

VORqd,c.co In | :
at minimum edge distance (Cpin)

Category C2 - Single anchor

Category C2 - Single anchor het 46 60 10 85 100
het 46 60 70 85 100 Chmin 50 55 60 80 100
NOgg p,ce (C20/25) NA 1.9 4,0 12,0 17,1 Smin 40 50 100 100 100
Category C2 - Group of anchors \Opg,cco (C20/25) NA 3,6 7,4 8,4 11,4
het 46 60 70 85 100 Category C2 - Group of anchors "
NOgg,p,ce (C20/25) NA 1,6 34 10,2 14,5 het 46 60 70 85 100
M when more than one anchor of the group is submitted to tensile load Cmin 50 65 100 100 115
e =15 Smin 40 50 100 100 100
VOgg,c,ce (C20/25) NA 3,0 8.3 7.1 9,7

- Goncrete cone resistance

Nrd.c.c2 = NORdcc . fo . Ws . Wen

NCgg,c co Design cone resistance

Category G2 - Single anchor

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

v
= Pryout failure

VRd,ep.ce = VOrd,ep.ca - fo . Ws . WonN

V/Ogg,cp,c2 Design pryout resistance

het 46 60 10 85 100 Category C2 - Single anchor

NOgg,c,ce (C20/25) NA 9,5 11,9 16,0 20,4 het 46 60 10 85 100
Category C2 - Group of anchors VO:q,cp,ce (C20/25) NA 19,0 23,9 32,0 40,8
hef 46 60 70 85 100 Category C2 - Group of anchors

NOgq,c.ce (C20/25) NA 8,4 10,5 14,1 18,0 het 46 60 10 85 100
" when more than one anchor of the group is submitted to tensile load VOgd,cp,c2 (C20/25) NA 16,7 21,1 282 36,0

e =15

é - Steel resistance

O
i

W when more than one anchor of the group is submitted to shear load
we =15

- Steel resistance @

NRd,s,co2 Steel design tensile resistance

NRg,s,c2 NA 19,5 255 431 66,1

VRd,s,c2 Steel design shear resistance

Category C2 - Single anchor

) when more than one anchor of the group is submitted to tensile load
s = 1,5 for M10, yme = 1,48 for M12 and M16, and yme = 1,5 for M20

VRd,s,co NA 7,6 110 271 29,8
Category C2 - Group of anchors
VRd,s,co NA 6,5 9,4 23,1 25,3

Wwhen more than one anchor of the group is submitted to shear load
@ n case of no hole clearance between anchor and fixture
wis = 1,27 for M10 and M12, yme = 1,25 for M16, and yme = 1,5 for M20

|

NRrd,c2 = min(NRd,p,c2 ; NRd,c.c2 ; NRd,s,c2)

BN = Nsg / Nrace < 1

VRd,c2 = min(VRd,c.c2 ; VRd,cp.c2 ; VRd,s,c2)

Bv = Vsd/ VRace < 1

—

Bn+ Py <12

IE INFLUENCE OF CONCRETE

i@ INFLUENCE OF SHEAR LOADING DIRECTION

C25/30 1.1 C40/50 1,41 0 to 55 1
C30/37 1,22 C45/55 1,48 60 1.1
C35/45 1,34 C50/60 1,55 70 1.2
80 1,5
90 to 180 2
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