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VIPER XTREM

Vinylester resin - For use in

cracked & non-cracked concrete and

seismic performance C1 category

C€

European Technical Assessment

ETA Option 1- 17/0514
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APPLICATION

Steel profiles

Fixing machinery (resistant to
vibration)

Storage tanks, pipes

Signs

Guard rails

Electrical insulated fixings

APPROVED PRODUCT

MATERIAL

Vinylester resin, dual component
cartridge

Stud M8-M30 :
Steel grade 5.8 as per I1SO 898-1
Nut : Steel grade 6 or 8
NF EN 20898-2
Washer : Steel DIN 513
Protection : zinc coated 5 pm min.
NF E25-009

Stud M8-M24:
A4-70 as per 1SO 3506-1

Nut : Stainless steel A4-80,
NF EN 10088-3

WNasher : Stainless steel A4,
NF EN 20898-2

INSTALLATION*

A

AN

= (=

1

*Premium cleaning :

- 2 blowing with compressed air

- 2 brushing with brushed fitted on a drilling machine
- 2 blowing with compressed air

Anchor size.  Min.  Max. thick. Min. thick. Thread — Driling ~ Drilling Clearance Total = Tighten Code*
anchor | of partto | of base  diameter depth | diameter diameter anchor = torque SPIT stud
depth | be fixed = material length
(mm) (mm) (mm) | (mm) | (mm) (mm) (mm) (mm) (Nm) znc  stainless

hes trix hrmin d ho do ds L Tinst  coated st. steel A4

MBX110 80 15 110 8 80 10 9 110 10 060215060222

M10X130 90 20 120 10 a0 12 12 130 20 060216/060223

M12X160 @ 110 25 140 12 110 14 14 160 30 060217/060224

M1BX190 = 125 35 160 186 125 18 18 190 60 060218/060225

M20X260 = 170 65 220 20 170 25 22 260 120 |060219/060226

M24X300 | 210 63 265 24 210 28 26 300 200 |080220/060227

M30X380 | 280 70 350 30 280 35 33 380 400 060221

VIPER XTREM cartridge 280 ml 060187

VIPER XTREM cartridge 410 ml 060189/060188

VIPER XTREM TR cartridge (Tropical version) 410 ml 060201

VIPER XTREM cartridge 825 ml 060190

* These are SPIT studs, for standard studs (zinc coated or stainless steel versions) see catalogue.

Anchor mechanical propertles

Anchor size M10 M12 M16 M20 M24 M30
fuk (N/mm?3)  Min. tensile strength 600 600 600 600 520 520 520
£ (N/mm?)  Yield strength 420 420 420 420 420 420 420
M9 s (Nm)  Characteristic bending moment 22 45 79 200 301 520 1052
M (Nm) Recommended bending moment 110 225 395 100 150 160 525
fuk (N/mm?3)  Min. tensile strength 700 700 700 700 700 700 -
£ (N/mm?)  Yield strength 350 350 350 350 350 350 -
M0.s (Nm)  Characteristic bending moment 26 52 92 233 454 786 -
M (Nm) Recommended bending moment 12 23 42 122 206 357 -
As (mm?3) Stressed cross-section 36,6 58 843 157 227 3269 -
We (mm3)  Elastic section modulus 312 623 109,2 2775 4824 833,7

Setting time

Temperature Max. time for installation Curing time
Standard version Tropical version Standard version Tropical version |

-10°C »-5°C 90 min. - 24 h -

-4°C » 0°C 50 min. - 240 min. -

1°C » 5°C 25 min. 60 min. 120 min. 240 min.

6°C » 10°C 15 min. 40 min. 90 min. 180 min.

11°C » 20°C 7 min. 15 min. 60 min. 120 min.

21°C » 30°C 4 min. 8 min. 45 min. 60 min.

31°C » 40°C 2 min. 4 min. 30 min. 60 min.

Chemical resistance of the SPIT VIPER resin

Chemical substances EIIIII:E‘I'I/:ll'aIiIIII Resistance Chemical substances Concentration Resistance
Acetic acid 50-75 (0) Heptane 100 (+)
Acetic acid 0-50 (+) Hexane 100 (0)
Acetone 10 (+) Hydrochloric acid 25 (0)
Ammonium hydroxide or o0 ) Hydrochloric acid 15 (+)
Ammoniac Lactic acid 0-100 (+)
Ammonium hydroxide or 5 ) Nitric acid feb-15 (0)
Ammoniac Phosphoric acid 80 (+)
Bromine water 5 (+) Phospharic acid, vapor )
Chlorine water 0-100 (+) and condensed

Citric acid 0-100 (+) Sea water 0-100 (+)
Concentrated phosphoric 100 ) Sodium carbonate 10 (+)
acid Sodium chloride 0-100 (+)
Deiaonized water 0-100 (+) Sodium hydroxide (or o5 o
Demineralized water (+) Caustic soda)

Diesel fuel 0-100 (+) Sulfuric acid 71-75 (0)
Ethyl alcohol (Ethanol) 10 (0) Sulfuric acid 0-70 (+)
Ethylene glycol 0-100 (+) Sulfuric acid Fumes (+)
Formic acid 10 (+) Sulfuric acid / Phosphoric

Fuel 100 (+) acid P 10:20 +
Heavy motor oil 100 (+) Turpentine (oil) (0

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (0): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.



VIPER XTREM

PIAPRSTANDARD EMBEDMENT - Zinc coated § stainless steel studs

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 (3/10 to 10/10).

Number of sealings per cartridge

Anchor size M8 M10 M12 M16 M20 M24 M30
Drilling diameter (mm) 10 12 14 18 25 28 35
Drilling depth (mm) 80 90 110 125 170 210 280
Number of sealings per cartridge

VIPER 825 ml 175 118 77 48 17 1 5
VIPER 410 ml 87 59 38 24 8 5] 3
VIPER 280 ml 59 40 26 16 6 4 2

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

Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30 E
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (C20/25) _8
het 80 90 110 125 170 210 280 VRu,m 159 22,7 328 562 736 1150 1777 g
NRuy,m 40,7 57,3 84,0 1074 1594 212,6 3088 VRk 11,0 189 253 468 590 958 1359 @
NRgi 32,1 452 66,2 844 1258 1674 2434 ©
Cracked concrete (C20/25) 10
het 80 90 110 125 170 210 280 uEJ
NRu,m 26,9 353 490 681 1082 1517 2364 e
NRk 206 271 376 523 831 1166 1816 o
Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

Npd = N * *Derived from test results VRd = VA *

Me (stud grade 10.9) TMs

TENSILE SHEAR

Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (C20/25)

het 80 90 110 125 170 210 280 VR4 7.7 182 17,7 327 393 639 906

NRrd 214 30,1 442 562 838 1116 1623 s = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30

Cracked concrete (C20/25)

het 80 90 110 125 170 210 280

NRa 138 181 251 349 554 77,7 1211

e =15

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

rec = Nrk * *Derived from test results rec = Vi
™. (stud grade 10.9) ™. TF
TENSILE SHEAR
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (C20/25)
hef 80 90 110 125 170 210 280 Vrec 9,9 9,4 126 234 28,1 456 64,7
Nrec 153 215 31,5 402 599 797 1159 vr="14; yms = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30
Cracked concrete (C20/25)
hef 80 90 110 125 170 210 280
Nrec 9,8 129 179 249 396 555 86,5

YF=14;mwec=15 103



VIPER XTREM

SPIT CC Method (values issued from ETA)

TENSILE in kN SHEAR in kN
" Pull-out resistance Concrete edge resistance
for dry and wet concrete v,
Nra,p = NORdyp . o VRd,c = VO - fo . fpv . Wscv
NOgd,p Design pull-out resistance VORq,c Design cuncre'tle eulllge resisﬁi:m:l;
: at minimum edge distance (Cpin
Anchor size M8 M10 M12  M16 M20 Mad M30  , \rsze M8 MIO MI2 M6 M20 M24 M30
hes 80 90 110 125 170 210 280
hes 80 90 110 125 170 210 280
201 283 415 545 783 1056 1495
87 123 180 272 483 686 1058  Cmn 4045 45 50 55 B0 8O
15 : : - : . : - Shmin 40 50 60 75 90 115 140
e =1, 2,4 3,6 5,3 9,1 14,4 20,9 330
1,7 2,6 3.8 6,5 10,3 149 236
e =15
iy Concrete cone resistance N
\/ for dry and wet concrete (! — Pryout failure
NRd,C = NDRd,C . fb . \PS . ‘PC,N VHd,cp = VDHd,cp . fb . \Ps . \Pc,N
NOqq,c Design cone resistance VO%d,cp Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
240 28,7 388 470 745 1023 157,4 40,2 56,5 775 939 1490 204,5 2991
172 205 27,7 335 532 730 1124 174 245 359 545 926 1372 2111
we=1.9 e =15
%
Steel resistance e e Steel resistance
NRa,s Steel design tensile resistance VRd,s Steel design shear resistance

Anchor size M8 M10 M12 M16 M20 M24 MS30 Anchor size M8 M10 M12 M16 M20 M24 MS30
StudZn.5.8grade 12,0 19,3 280 520 813 1180 186,7 StudZn.5.8grade 74 116 168 312 488 704 1120
Stud Zn. 8.8 grade* 19,3 30,7 44,7 84,0 130,7 188,00 299,3 Stud Zn. 8.8 grade* 11,7 186 270 504 784 1128 1792
Stud Zn. 108 grade* 26,4 41,4 600 1121 1750 252,1 400,7 Stud Zn. 10.8 grade* 12,2 19,3 281 520 813 1173 186,7

Stud A4-70 12,3 198 289 545 850 1225 - Stud A4-70 7.3 11,9 173 32,7 51,3 731
Stud Zn. grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4 Stud Zn. grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5
Stud A4-70 : yms = 1,87 Stud A4-70 : yms = 1,56

* Special grade available on request * Special grade available on request

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the categary 2.
NRrd = min(NRrd,p ; NRd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp; VRd,s)
BN = Nsdg/ Npa <1 Bv=Vsg/Vra <1
Bn+ Py < 1,2
INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fb Non-cracked concrete fio Cracked concrete Angle B [°] fa.v
M8-M16 M20-M30 M8-M30 O to 55 1

C25/30 1,02 1,06 1,00 60 1.1

C30/40 1,056 1,15 1,00 70 1.2

C40/60 1,07 1,23 1,00 80 1,5

C50/60 1,09 1,30 1,00 90 to 180 2
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[VAPASTANDARD EMBEDMENT - Zinc coated & stainless steel studs

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

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,58 90 0,59
50 0,60 0,59 115 0,61 0,59
60 0,63 0,61 0,59 140 0,64 0,61 0,58
15 0,66 0,64 0,61 0,60 180 0,68 0,64 0,61
100 0,71 0,69 0,65 0,63 200 0,70 0,66 0,62
Ys=0,5+ S 150 0,81 0,78 0,73 0,70 250 0,75 0,70 0,65
B.hef 200 0,92 0,87 0,80 0,77 350 0,84 0,78 0,71
Smin < § < Ser,N 240 1,00 0,94 0,86 0,82 450 0,94 0,86 0,77
- 270 1,00 0,91 0,86 510 1,00 0,90 0,80
Ser,N = 3.hes
Ws must be used for each spacing 330 1.00 0.34 630 1.00 0.88
influenced the anchors group. 315 1,00 150 0.85
840 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Ve EDGE C Reduction factor Wep E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchorsize M8 M10 M12 M16 Anchor size M20 M24 M30 'S

40 0,50 55 041 %

45 053 050 045 60 0.43 0,39 —

50 056 053 048 045 80 0.49 0,44 0,39 8

15 072 067 059 055 150 0,69 0,61 0,52 E

c 100 088 081 070 065 200 0,84 0,73 0,61 (1]

Wen=0,25+0,5. 120 100 092 080 073 255 100 08 07 ]
Cmin < € < CerN ef 135 100 086 079 315 1,00 0,81
Cern = 1,5.her 165 100 09 420 1,00

190 1,00

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

EZ29%M INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cu
Cracked & non-cracked concrete
CC- 170 12 14 16 18 20 22 24 26 28 30 32
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Weoy= C c = For 2 anchors fastening
’ Cmin Cmin Reduction factor Ws.cy

Cracked & non-cracked concrete

C
S-Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 18 212 236 262 289 316
15 075 093 112 1533 154 177 200 225 250 276 303 331

2,0 083 102 122 143 165 189 212 238 263 290 318 346

25 092 111 132 154 177 200 225 250 277 304 332 361

3,0 100 120 142 164 188 212 237 263 290 318 346 376

3,5 130 152 175 199 224 250 276 304 332 361 391

Wy = 3.c+ S.,\/ c 4,0 162 186 210 235 262 289 317 346 375 4,05
B.Crmin Crin 45 196 221 247 274 302 331 360 390 420

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.C+ 81+ 52 + 83 +....4 Sp1 C
II’s-c,v= .

3.N.Crmin Crmin
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VIPER XTREM

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

TENSILE in kN

SHEAR in kN

Pull-out resistance

N

NRd,p.c1 = NOrdp.c1 - fo

v, Concrete edge resistance

VRdect = VORdecr - fo . fpyv. Wscv

VOrd,c,c1 Design concrete edge resistance
at minimum edge distance (Cpin)
NOrd,p,c1 Design pull-out resistance Anchor size M8 M10 M12 M16 M20 M24 M30
Anchor size M8 M10 M12 M16 M20 M24 M30 jor
jor) hes 80 90 110 125 170 210 280
het 80 90 10 125 170 210 280 Cmin 40 45 45 50 55 60 80
NOq4pc1(C20/R25 80 116 180 256 444 686 1056 Smin 40 45 45 75 a0 115 140
VO4ccq(C2025 17 26 38 65 103 149 236
het 80 90 110 125 170 210 280
NO9q4pcq(C2025 68 99 153 218 378 583 897 het 80 90 110 125 170 210 280
' when more than one anchor of the group is submitted to tensile load Chin 40 45 45 50 55 60 80
e = 1.5 Shmin 40 45 45 75 90 115 140
VOpgcct (C20/25) 1,4 22 32 55 87 127 20/

Concrete cone resistance

Nrdcct = NORacer - fo . Ws. Wen

NCRd,c,c1 Design cone resistance
Anchor size M8 M10 M12 M16 M20 M24 M30
het 80 0 110 125 170 210 280
NOpqc,cq (C20/25) 146 174 235 285 452 621 956
het 80 90 110 125 170 210 280
NOgq,c,cq (C20/25) 129 154 208 252 399 548 843

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

i

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

v

e Pryout failure
VRdop.o1 = VOrdepot - fo . Ws. Won

VORd,cp,c1 Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280
VO4,cp,c1 (C20/25) 292 348 471 570 904 1242 191.2
het 80 90 110 125 170 210 280
VO%gq,cp,ct (C20/25) 258 30,7 415 503 798 109,6 1687

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

. =Y .
*@7 Steel resistance T Steel resistance 7
NRa,s, c1 Steel design tensile resistance VOrd,cp,C1 Steel design shear resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Stud Zn. 5.8 grade 12,0 193 280 520 813 1180 186,7 jor
Stud Zn.8.8grade* 19,3 30,7 447 840 1307 1880 2993  StudZn.58grade 52 81 118 218 342 493 784
Stud Zn. 10.9 grade* NA Stud Zn. 8.8 grade* 11,7 186 27,0 504 784 1128 1792
gzug ;\4-70 . d182é3' 19_52 528’9 545 B50 1225 StudZn.58grade 44 63 100 186 290 41,9 666
uc Zn. grade 0.6 and 8.6 - yms = 1, Stud Zn. 8.8 grade* 9,9 158 229 428 666 959 1523

Stud A4-70 : yms = 1,87
* Special grade available on request

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the category 2.

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

BN = Nsg / Nrac1 < 1

when more than one anchor of the group is submitted to shear load
Stud Zn. grade 5.8 and 8.8 : ymc = 1,25
* Special grade available on request.

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

Bv =Vsd/ VRac1 <1

Bn+Pv<1,2
INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
a0

Concrete class fi Non-cracked concrete fi Cracked concrete Angle B [°] fa.v ;

M8-M16 M20-M30 MB8-M30 0to 55 1
C25/30 1,02 1,08 1,00 60 1.1
C30/40 1,05 1,15 1,00 70 1,2
C40/60 1,07 1,23 1,00 80 1,5
C50/60 1,09 1,30 1,00 900180 2




VIPER XTREM crmals
I\Ilaterial properties J””

Material properties for SPIT VIPER XTREM Adhesive

Test Method Performance Test report Testing Conditions

Contact with water for domestic Suitable WRAS APPROVAL NUMBER: 1710516| BS6920-1:2000 and/or 2014
purposes.

EMISSION OF VOLATILE ORGANIC Classification A+ Test certificate N° CTEST165196 ISO 16000

COMPQOUNDS (VOC)

Compressive strength 62 MPa CEDRE Lab ASTM D695
Test report n° 37091 Cylinder specimens :
225 mm 50 mm ; cured 24 h at 20°C
Elasticity modulus in tensile 4.23 GPa Rescaoll Lab NF EN ISO 527-2
Tensile strength 12.1 MPa Test report n° 1702351 Specimens cured 24 h at 20°C/50%HR
Elasticity modulus in flexure 6.29 GPa ISO 14125
Flexural strength 33 MPa Specimens cured 24 h at 20°C/50%HR
Linear coefficient of shrinkage Tum/mm Nelson Lab ASTM D2566
Test report 17-1328 Specimens cured 24 h at 20°C/50%HR
Volume resistivity 2.10" Q.cm LCIE Lab IEC62631-3-1:2016
Test report n°151350-711426 Test conditions : 25°C/50%HR
Test voltage: 500Vdc
Permittivity 12,5 VIPER XTREM is in the insulating IEC60250:1969
category Test conditions : 25°C/50%HR

Test voltage: 20 V rms

Dilectric dissipation factor 0,264
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VIPER XTREM

SPIT CC Method (values issued from ETA)

TENSILE in kN SHEAR in kN
N Pull-out resistance Concrete edge resistance
for dry and wet concrete (7 v,
Nra,p = NORdyp . o VRd,c = VO - fo . fpv . Wscv
NO%rq,p Design pull-out resistance VO, n':Si!l.“ F“““"eltie mlilget "“isﬁ':"“;
. at minimum edge distance (Lpyin
Anchor size M8 ~M10 M2 M16 M20 M24 M30 . e M8 M0 MI2 M16 M20 M24 M30
het 95 120 144 192 220 280 330
het 95 120 144 192 220 280 330
239 377 543 836 1014 140,7 176,2
103 163 235 418 539 915 144  Cmn 40 45 45 50 55 B0 80
15 ' : : : ' : : Smin 40 45 45 75 90 115 140
e =1, 2,9 3,3 3,6 4.9 6.2 7.8 13,3
1.8 2.4 2,6 3,5 4.4 5,6 9,5
e =15
g Concrete cone resistance
for dry and wet concrete 7 << .
Pryout failure
Nadc = NOgc . fo . Ws. Won
VRd,Dp = VDRd,cp . fb s ‘PC,N
NOgq,c Design cone resistance 5
Anchor size M8 M10 M12 M16 M20 M24 M30 VOd,cp Design pryout resistance
het 95 120 144 192 220 280 330 Anchor size M8 M10 M12 M16 M20 M24 M30
31,1 442 58,1 89,4 1096 1574 2014 het 95 120 144 192 220 280 330
222 315 415 639 783 1124 1439 478 754 1086 167,3 202,7 2815 3525
e =15 20,7 32,7 470 836 1198 1830 2488
e =15
%T
Steel resistance =V, Steel resistance

e

Nra,s Steel design tensile resistance VRd,s Steel design shear resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Stud Zn. 5.8 grade 12,0 19,3 280 520 81,3 1180 186,7 StudZn.58grade 74 116 169 312 488 704 1120
Stud Zn. 8.8 grade* 19,3 30,7 44,7 840 130,7 188,0 299,3 Stud Zn. 8.8 grade* 11,7 186 270 504 784 1128 1792
Stud Zn. 10.9 grade* 26,4 41,4 60,0 112,17 1750 252,71 400,7 Stud Zn. 10.9 grade* 12,2 19,3 28,1 520 81,3 1173 186,7
Stud A4-70 123 198 1289 545 850 1225 - Stud A4-70 73 119 173 327 51,83 731

Stud Zn. grade 5.8
Stud A4-70 : yms =
* Special grade ava

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the categary 2.

and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4
1,87
ilable on request

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

Bn = Nsg / Nprg < 1

Stud Zn. grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5
Stud A4-70 : yms = 1,56
* Special grade available on request

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

Bv = Vsdg/ Vrg <1

By + Py <12
INFLUENCE OF CONCRETE |NFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fb Non-cracked concrete fb Cracked concrete Angle B[°] fa.v
MB-M16 M20-M30 M8-M30 Oto5 1
C25/30 1,02 1,06 1,00 60 1.1
C30/40 1,05 1,15 1,00 70 1.2
C40/60 1,07 1,23 1,00 80 1,5
C50/60 1,09 1,30 1,00 90to 180 2
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EI\IIBEDI\IIENT 128 - Zinc coated & stainless steel studs

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

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,57 90 0,57
50 0,59 0,57 115 0,59 0,57
60 0,61 0,58 0,57 140 0,61 0,58 0,57
15 0,63 0,60 0,59 0,57 180 0,64 0,61 0,58
s 100 0,68 0,64 0,62 0,59 200 0,65 0,62 0,60
Ys=0,5+ 150 0,76 0,71 0,67 0,63 250 0,69 0,65 0,63
B.her 200 0,85 0,78 0,73 0,67 300 0,73 0,68 0,65
Smin < S < Ser,N 290 1,00 0,90 0,84 0,75 400 0,80 0,74 0,70
Scen = 3.h 360 1,00 0,92 0,81 500 0,88 0,80 0,75
cr,N = J.llef
) 435 1,00 0,88 660 1,00 0,89 0,83
Ws must be used for each spacing
influenced the anchors group. 580 1,00 840 1,00 0.82
930 1,00

g INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N EDGE C Reduction factor Wep EDGE C Reduction factor Wen E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 'S

40 0,46 55 0,38 %

45 049 044 04 60 0,39 0,36 L

B 50 0,51 046 042 038 80 0,43 0,39 0,37 8

15 064 056 0,51 045 200 0,70 0,61 0,55 E

C 145 1,00 085 075 063 250 0,82 0,70 0,63 o

Wen=025+05. 180 100 088 072 330 100 084 075 ]
Cmin < € < Cer,N ef 215 1,00 0,81 420 1,00 0,89
Cer,N = 1,5.het 290 1,00 500 1,00

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

EZ29%M 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
CC- 170 12 14 16 18 2,0 22 24 26 28 30 3,2
min
Yseey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= © c - For 2 anchors fastening
’ Crnin Cmin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~-Cw 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
15 075 093 112 1533 154 177 200 225 250 276 303 331

2,0 083 102 122 143 1685 189 212 238 263 290 318 346

2,5 092 111 183 154 177 200 225 250 277 304 332 361

3,0 100 120 142 164 188 212 237 263 290 318 346 376

3,5 1,30 152 175 199 224 250 276 304 332 361 391

Wy = 3.c+ S.,\/ c 4,0 162 186 210 236 262 289 317 346 375 405
B.Crmin Crin 45 196 221 247 274 302 331 360 390 420

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.C+ 81+ 52 + 83 +....4 Sp1 C
II’s-c,v= .

3.N.Crmin Crmin
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VIPER XTREM

EMBEDMENT 168 - Zinc coated § stainless steel studs

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry and wet concrete (7 v
NRa,p = Nap . o VRde = VOdc . fo . fpyv . Wscv
NOgq,p Design pull-out resistance VORq,c Design concrete edge resistance
at minimum edge distance (Cyin)
het 128 160 192 256 320 384 het 198 160 192 256 390 384
Non-cracked concrete 32,2 50,3 724 1115 1474 1930
Cracked concrete 139 218 314 558 871 1255 Crin 40 45 45 S0 25 60
15 : : : : : : Shmin 40 45 45 75 90 115
™= 1 Non-cracked concrete 2,6 3,5 5,2 7.7 12,8 19,3
Cracked concrete 1,9 2,5 3,7 55 92 13,8
YMc = 1 ,5
" - Concrete cone resistance
for dry and wet concrete " v )
= Pryout failure
Nrd.c = NORdc . fb . Ws. Wen
VHd,cp = VDHd,cp . fb s \IJC,N
NOgg,c Design cone resistance
VOrd,cp Design pryout resistance
het 128 160 192 256 320 384
Non-cracked concrete 48,7 68,0 894 1376 1923 252,8 het 128 160 192 256 320 384
Cracked concrete 34,8 48,6 63,9 98,3 1374 1806 Non-crachked concrete 64,3 1005 1448 2230 2949 3860
e =15 Cracked concrete 27.9 43,6 62,7 1115 1743 2509
YMcp = 1 ,5
:
é - Steel resistance ==V, - Steel resistance
H
Nrd,s Steel design tensile resistance VRd,s Steel design shear resistance
Stud Zn. 5.8 grade 12,0 19,3 28,0 52,0 81,3 1180 Stud Zn. 5.8 grade 7.4 11,6 169 312 488 70,4
Stud Zn. 8.8 grade* 19,3 30,7 447 84,0 130,7 1880 Stud Zn. 8.8 grade* 11,7 18,6 270 504 784 1128
Stud Zn. 109 grade* 264 414 60,0 1121 1750 252, Stud Zn. 10.9 grade* 12,2 19,3 28,1 52,0 81,3 1173

Stud Zn. grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4
* Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the category 2.

Stud Zn. grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5
* Special grade available on request.

|

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

Bn = Nsg/ Nrg < 1

*|

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

Bv=Vsd/ Vry <1

Bn+Pv<1.2

INFLUENCE OF CONCRETE

[ INFLUENCE OF SHEAR LOADING DIRECTION

Angle IT v i
o B0
N L

M8-M16 M20-M30 M8-M30 0to 55 1 < S
C25/30 1,02 1,06 1,00 60 1.1 $ O{g
C30/40 1,05 1,15 1,00 70 1.2 180° “@3 .
C40/60 1,07 1,23 1,00 80 1.5 B e
C50/60 1,09 1,30 1,00 90 to 180 2




VIPER XTREM J‘,”

EI\IIBEDI\IIENT 168 - Zinc coated & stainless steel studs

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

SPACING S Reduction factor s SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24
40 0,55 90 0,55
50 0,57 0,55 115 0,56 0,55
60 0,58 0,56 0,55 0,54 140 0,57 0,56
75 0,60 0,58 0,57 0,55 250 0,63 0,61
120 0,66 0,63 0,60 0,58 350 0,68 0,65
Ys=0,5+ S 200 0,76 0,71 0,67 0,63 550 0,79 0,74
B.hes 250 083 076 072 066 650 084 0,78
Smin < § < Ser,N 385 1,00 0,90 0,83 0,75 750 0,89 0,83
- 480 1,00 0,92 0,81 850 0,94 0,87
Ser,N = 3.hes
Ws must be used for each spacing 580 1.00 0.88 960 1.00 032
influenced the anchors group. 110 1,00 1150 1,00

g INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N EDGE C Reduction factor Wen EDGE C Reduction factor Wen E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchorsize M8 M10 M12 M16 Anchor size M20 M24 'S

40 0,41 55 0,34 %

45 043 0,39 0,37 60 0,34 0,33 L

G 50 0,45 0.41 0,38 0,35 80 0,38 0,35 8

15 054 048 045 040 250 0.64 0,58 =

C 190 0,99 0,84 0,74 0,62 300 0,72 0,64 ()

Yen=025+05. 240 100 088 072 480 1,00 0,88 ]
Cmin < € < Cerl ef 290 100 082 580 1,00

Cor = 1,9.het 385 1.00

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

EZ29%M 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
CC- 170 12 14 16 18 2,0 22 24 26 28 30 3,2
min
Yseey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= © c - For 2 anchors fastening
’ Crnin Cmin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~-Cw 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
15 075 093 112 1533 154 177 200 225 250 276 303 331

2,0 083 102 122 143 1685 189 212 238 263 290 318 346

2,5 092 111 183 154 177 200 225 250 277 304 332 361

3,0 100 120 142 164 188 212 237 263 290 318 346 376

3,5 1,30 152 175 199 224 250 276 304 332 361 391

Wy = 3.c+ S.,\/ c 4,0 162 186 210 236 262 289 317 346 375 405
B.Crmin Crin 45 196 221 247 274 302 331 360 390 420

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.C+ 81+ 52 + 83 +....4 Sp1 C
II’s-c,v= .

3.N.Crmin Crmin
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VIPER XTREM

EMBEDMENT 208 - Zinc coated § stainless steel studs

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry and wet concrete (7 v
NRa,p = Nap . o VRde = VOdc . fo . fpyv . Wscv
NOgq,p Design pull-out resistance VORq,c Design concrete edge resistance
at minimum edge distance (Cyin)
het 160 200 240 320 400 480
Non-cracked concrete 40,2 62,8 90,5 1394 184,3 2413 het 160 200 240 320 400 480
Cracked concrete 17,4 27,2 392 697 1083 1568 Crin 40 45 45 S0 25 60
15 : : : : : : Shmin 40 45 45 75 90 115
™= 1 Non-cracked concrete 2,7 3,6 54 8,0 18,4 20,2
Cracked concrete 2,0 2,6 3,9 5,7 9.6 14,4
YMc = 1 ,5
N - Concrete cone resistance
for dry and wet concrete 7
V
— NGO .
Nrdc = NRae . o . ¥'s. Won = Pryout failure
—\/0
NOgq,c Design cone resistance VRgen = ViRden - fo . ¥s. Fon
het 160 200 240 320 400 480 VOrq,cp Design pryout resistance
Non-cracked concrete 68,0 95,0 1249 192,3 268,8 353,3
Cracked concrete 48,6 67,9 89,2 1374 1920 2524 hef 160 200 240 320 400 480
we=15 Non-cracked concrete 80,4 1257 1810 2788 368,6 4825
Cracked concrete 34,9 54,5 784 1394 2178 31387
ep = 1,5
:
- Steel resistance ==V, - Steel resistance
=
NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
Stud Zn. 5.8 grade 12,0 19,3 280 520 81,3 1180 Stud Zn. 5.8 grade 7.4 11,6 169 312 488 704
Stud Zn. 8.8 grade* 19,3 30,7 44,7 840 130,7 188,0 Stud Zn. 8.8 grade* 11,7 186 270 504 784 1128
StudZn. 109 grade* 264 414 60,0 1121 1750 2521 Stud Zn. 10.9 grade* 12,2 19,3 28,1 520 813 1173

Stud Zn. grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4
* Special grade available on request

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the category 2.

Stud Zn. grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5
* Special grade available on request

—

Ngrd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsg/ Nrg < 1

*|

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

Bv=Vsd/ Vry <1

Bn+Pv<1.2

INFLUENCE OF CONCRETE

[ INFLUENCE OF SHEAR LOADING DIRECTION

Angle IF1 fhv i
o iB0°.
1 ==l

M8-M16 M20-M30 MB-M30 0to 55 & %,V
C25/30 1,02 1,06 1,00 60 1,1 %
C30/37 1,05 1,15 1,00 70 12 E 5
C40/50 1,07 1,23 1.00 80 15 1803 A0
C50/60 1,09 1,30 1,00 90 to 180 o




VIPER XTREM J‘,”

EI\IIBEDI\IIENT 200 - Zinc coated & stainless steel studs

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

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24
50 0,55 0,54 90 0,54
60 0,56 0,55 0,54 0,53 115 0,55 0,54
75 0,58 0,56 0,55 0,54 140 0,56 0,55
150 0,66 0,63 0,60 0,58 250 0,60 0,59
250 0,76 0,71 0,67 0,63 350 0,65 0,62
Ys=0,5+ S 350 0,86 0,79 0,74 0,68 450 0,69 0,66
B.hes 480 100 090 083 075 600 0,75 0,71
Smin < § < Ser,N 600 1,00 0,92 0,81 800 0,83 0,78
Sern = 3.het 720 1,00 0,88 1000 0,92 0,85
Ws must be used for each spacing 960 1.00 1200 1.00 0.92
1450 1,00

influenced the anchors group.

g INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N EDGE C Reduction factor Ve EDGE C Reduction factor Wep E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchorsize M8 M10 M12 M16 Anchor size M20 M24 'S

40 0,38 55 0,32 %

45 039 03 034 60 0.33 0,31 S

e 50 041 038 035 033 80 0,35 0,33 8

15 048 044 041 037 250 0.56 0,51 =

c 240 100 08 075 083 400 0,75 0,67 Q

Yen=0,25+05. 300 100 088 072 600 1,00 0,88 ]
Cmin < € < CerN ef 360 100 081 720 1,00

Cern = T,9.het 480 1,00

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

EZ29%M 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
CC- 170 12 14 16 18 2,0 22 24 26 28 30 3,2
min
Yseey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= © c - For 2 anchors fastening
’ Crnin Cmin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~-Cw 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
15 075 093 112 1533 154 177 200 225 250 276 303 331

2,0 083 102 122 143 1685 189 212 238 263 290 318 346

2,5 092 111 183 154 177 200 225 250 277 304 332 361

3,0 100 120 142 164 188 212 237 263 290 318 346 376

3,5 1,30 152 175 199 224 250 276 304 332 361 391

Wy = 3.c+ S.,\/ c 4,0 162 186 210 236 262 289 317 346 375 405
B.Crmin Crin 45 196 221 247 274 302 331 360 390 420

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.C+ 81+ 52 + 83 +....4 Sp1 C
II’s-c,v= .

3.N.Crmin Crmin

113





