Epoxy resin - High performance
for use in cracked and
non-cracked concrete
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APPLICATION

Steel profiles

Fixing machinery (resistant to
vibration)

Storage tanks, pipes

Signs

Guard rails

Electrical insulated fixings

MATERIAL

Stud M8-M16 :
Steel cold form steel NF A35-053
Stud M20-M30 :
11 SMnPb37 - NFA 35-561
Nut : Steel grade G or 8
NF EN 20898-2
Washer : Steel DIN 513

Protection : zinc coated 5 ym min.

NF E25-009

Stud : A4-70 as per I1SO 3506-1
Nut : Stainless steel A4-80,

NF EN 10088-3
WWasher : Stainless steel A4,

NF EN 20898-2

INSTALLATION*

C€

European Technical Assessment

ETA Option 1- 10/0309

EPCON C8 XTREM

o ]

INOX

STAINLESS
STEEL

Technical data

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

het i hiin d hg do d L Tinst  Coated st. steel A4

MBX110 80 15 110 8 80 10 9 110 10 |050950 052400

M10X130 90 20 120 10 90 12 12 130 20 050960 052410

M12X160 110 25 140 12 110 14 14 160 30 050970|052420

M16X190 125 35 160 16 125 18 18 190 60 050980|052440

M20X260 170 65 220 20 170 25 22 260 120 655220 052450

M24X300 210 63 265 24 210 28 26 300 200 |655240 052470

M30X380 280 70 350 30 280 35 33 380 400 050940 -

EPCON C8 Epoxy resin, dual component cartridge 450 ml (055887

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

Anchor mechanical properties

Anchor size M8 M10 M12 M16 M20 M24 M30
fux (N/mm2)  Min. tensile strength 600 600 600 600 520 520 520
fu (N/mm?)  Yield strength 420 420 420 420 420 420 420
MP,.s (Nm)  Characteristic bending moment 22 45 79 200 301 520 1052
M (Nm) Recommended bending moment 110 225 395 100 150 160 525
fux (N/mm2)  Min. tensile strength 700 700 700 700 700 700

fu (N/mm?)  Yield strength 350 350 350 350 350 350

MP,.s (Nm)  Characteristic bending moment 26 52 92 233 454 786

M (Nm) Recommended bending moment 12 23 42 122 206 357

As (mm?) Stressed cross-section 36,6 58 84,3 157 227 3269

We (mm3)  Elastic section modulus 312 623 1092 2775 4824 8337

Setting time

Temperature Max. time Waiting time Curing time
for installation for 45 % load
(min) (h) (h

40°C 5 3 6
30°C 8 5 8
20°C 14 6 12
10°C 20 12 23
5°C 26 15 26
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Temperature of the fixing(°C)

Chemical resistance of the SPIT EPCON C8 resin

Chemical substances l:nnm(;;itll)'atinn Resistance Chemical substances l:nnm(z;{t'll'ation Resistance
Sulfuric acid 10 (0) Toluene (0)
L Hydrochloric acid 10 (0) Ethanol (0)
Nitric acid 10 (0) Methyl-ethyl-ketone (MEK) (-)
- Acetic acid 10 (0) Methanol (=)
“-'DIMHHHH!\HH\\MII«\\\\\\\MI«\\HHHNIMHHHH”U“ Ammonium h\/dI"OXide /I D (U] Demineralized Watel“ [+]
e Sodium Hypochlorite 5 (0) Sea water 100 (+)
#Ppemium cleaning : Sodium hydroxide a0 (0) Engine Petral 100 (+)
Acetone (=) Motor oil 100 (+)

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



EPCON C8 XTREM

FIAPRSTANDARD 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

EPCON C8 450 ml 119 74 44 24 9 6 3

Ultimate (NRru,m, VRu.m) and characteristic loads (Nrk, Vr«) in kN

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

TENSILE SHEAR

Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete VRu,m 159 22,75 328 56,2 736 1150 177,7
het 80 90 110 125 170 210 280 VRk 110 189 253 468 59,02 958 1359
NRu,m 394 555 812 1150 1835 257,7 4038

\\[:1% 32,1 452 66,2 938 1498 2114 3305

Cracked concrete

het 80 90 110 125 170 210 280

NRu,m 270 37,7 9851 825 1394 2054 3404

\\[:1% 208 291 423 636 107,3 1579 2613

Design loads

(NRd, VR4) for one anchor without edge or spacing influence in kN

Npg = N *Derived from test results Vpd = Vai®
Mo (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 VRd 7.7 182 17,7 32,7 393 639 906
het 80 90 110 125 170 210 280 yvs = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30

NRg 178 251 368 52,1 832 1174 1836

Cracked concrete

het 80 90 110 125 170 210 280

NRd 116 16,1 235 353 596 87,7 1451

YMc = 1 ,8

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

rec = Ni *Derived from test results rec = Vi
™. TF (stud grade 10.9) ™.
TENSILE SHEAR

Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete Vrec 55 94 126 234 281 456 64,7
het 80 90 110 125 170 210 280 vr=14; yms = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30
Nrec 12,7 1789 263 372 594 838 1311
Cracked concrete
het 80 90 110 125 170 210 280
Nrec 8,3 11,5 16,7 252 425 626 1036

YF=14 =18

n
o
(]
45
(8]
c
©
I
9
£
Q
Ko
O

89

MAJ 09/18



20

MAJ 09/18

Siin

EPCON C8 XTREM

STANDARD EMBEDMENT - Zinc coated & stainless steel studsTxF

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

= Pull-out resistance
for dry and wet concrete "

Npd.p = NOap . fo

N

- Concrete edge resistance

VRde = Ve . fo . fgv . Wscv

o \/Opg,c Design concrete edge resistance
N°rd,p Design pull-out resistance at minimum edge distance (Cpin)
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
Non-gracked concrete 17,9 251 369 524 831 1144 1906 Chin 40 50 60 80 100 120 150
Cracked concrete 106 149 20,7 29,7 504 748 1026 Smin 40 50 60 80 100 120 150
e =18 Non-cracked concrete 2,5 3,8 5,5 94 154 219 346

Cracked concrete 1,8 2.7 3,9 6,7 11 156 24,7
we=15
N - Concrete cone resistance v
\/ for dry and wet concrete 7 - Pryout failure
NHd,C = NDRd,C . fb . \PS . \PC,N VRd,Cp = VDRd,Cp . fb . ‘PS . \PC,N
NO%q,c Design cone resistance VOd,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
Non-cracked concrete 20,0 23,9 32,3 39,1 62,1 852 131,2 Non-cracked concrete 35,7 47,8 646 78,3 1241 1704 2624
Cracked conerete 143 171 231 280 443 609 937 Cracked concrete 21,2 298 415 559 887 1217 1874
we =18 e = 1,5
N
- Steel resistance eV, - Steel resistance

W

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
MAXIMA stud Zn. 12,9 20,5 298 556 792 1141 1826 MAXIMA stud Zn. 7,7 122 17,7 329 393 56,7 90,7
MAXIMA stud A4 12,3 198 289 545 850 1225 - MAXIMAstudA4 7,3 119 173 32,7 51,3 731

Std. stud grade 5.8 12,0 19,3 280 520 81,3 1180 186,7 Std. stud grade 5.8 7,4 116 169 312 488 704 1120
Std. stud grade 8.8 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 8.8 11,7 186 270 504 784 1128 179,2
Std. stud grade 10.9* 26,4 41,4 60,0 1121 1750 252,1 400,7 Std. stud grade 10.9* 122 193 28,1 520 813 1173 186,7

MAXIMA stud Zn. : yms = 1,71 for M8 to M16 and yws = 2,49 for M20 to M30
MAXIMA stud A4 : yvs = 1,87

Std. stud 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.

Nrd = min(NRg,c ; NRd,s)

BN = Nsg / Npg <1

MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5

* Special grade available on request.

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

Bv=Vsd/Vra <1

Bn+ Py <12
“ INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Eloy

Concrete class fo Angle B[°] fp,v oS
C25/30 1.02 Oto55 1
C30/40 1,08 60 1,1
C40/60 1,10 70 1.2 180° - U
C50/60 112 80 15

90 to 180 2 c




EPCON C8 XTREM J"”

YA PRSTANDARD EMBEDMENT - Zinc coated & stainless steel studs

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

N 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 0,58 100 0,60
50 0,60 0,59 120 0,62 0,60
60 0,63 0,61 0,59 150 0,65 0,62 0,59
3 80 0,67 0,65 0,62 0,61 180 0,68 0,64 0,61
100 0,71 0,69 0,65 0,63 200 0,70 0,66 0,62
Ys=05+ S 150 0,81 0,78 0,73 0,70 250 0,75 0,70 0,65
et 200 0,92 0,87 0,80 0,77 350 0,84 0,78 0,71
Smin < § < Scr,N 250 1,00 0,96 0,88 0,83 450 0,94 0,86 0,77
s =3h 300 1,00 0,95 0,90 510 1,00 0,90 0,80
cr,N = d.llef
. 330 1,00 0,94 630 1,00 0,88
Ws must be used for each spacing 3 w0
influenced the anchors group. 15 1, 750 1.00 0,95
840 1,00

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

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,50 100 0,54 %

50 056 053 120 0,60 0,54 |

o 60 063 058 0,52 150 0,69 0,61 0,52 8

80 075 069 061 0,57 180 0,78 0,68 0,57 g

c 120 100 082 080 073 200 0,84 0,73 0,61 o

Wen=025+05. 135 100 088 079 255 100 08 071 5
Cmin < € < Cer,N ef 165 1,00 091 315 1,00 0,81
Corn = 1,5.het 190 1,00 420 1,00

Wenmust be used for each distance
influenced the anchors 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

10 12 14 16 18 20 22 24 26 28 30 3.2

Cmm

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

h>1,5.c
\/ c - For 2 anchors fastening

‘Ijs-c,v =

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

Cmin

C
5S-Cwm 10 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
15 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 12 143 165 189 212 238 263 290 318 346
2,5 0% 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 1,30 152 175 1989 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 196 221 247 274 302 331 360 390 420
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.+ 51+ 52+ 53 +... +sn1 o
\Ps-c,v—

3 n. Cmm Cmin
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EPCON C8 XTREM

STANDARD EMBEDMENT - Zinc coated & stainless steel studsgJxF.

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

TENSILE in kN

SHEAR in kN

:;” = Pull-out resistance
Nrd,p.c1 = NORapct . fo

i
NOgg,p,c1 Design pull-out resistance
Anchor size M10 M12 M16
Category C1 - Single anchor
hef 90 110 125
NOgg,pc1 (C20/25) 9,7 13,1 23,7
Category C1 - Group of anchors !
het 90 110 125
NOgg,pc1 (C20/25) 8,2 11,1 20,2

when more than one anchor of the group is submitted to tensile load
we =18

N

v - Concrete edge resistance

VRd,e.c1 = VORdcct - fo . fov. Pscv

VOpg,c.c1 Design concrete edge resistance
at minimum edge distance (Cyin)
Anchor size M10 M12 M16
Category C1 - Single anchor
het 90 110 125
cmin 30 60 80
Smin 50 60 80
VO4.cc1 (C20/25) 3,8 5,5 9,4
Category C1 - Group of anchors !
het 90 110 125
Cmin 50 60 80
Smin 45 95 65
VOg4.cc1 (C20/25) 3,3 4,7 8,0

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

- Concrete cone resistance v = Pryout failure

\/ NRocc1 = NORaccr . fo . Ws. Wen VRd.cp.c1 = VORdepct - fo . Ws. Wen
NOgd,c,c1 Design cone resistance VORd,cp,c1 Design pryout resistance
Anchor size M10 M12 M16 Anchor size M10 M12 M16
Category C1 - Single anchor Category C1 - Single anchor
het 90 110 125 het 90 110 125
NO9q.c.c1 (C20/25) 94 12,4 19,0 VOd,cp,c1  (C20/25) 22,6 29,7 45,6
Category C1 - Group of anchors ! Category C1 - Group of anchors !
het 90 110 125 ef 90 110 125
NO9%q4.c.c1 (C20/25) 8.3 109 16.8 \/ORd,cp.c1 (C20/25) 20,0 26,2 40,2
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I when more than one anchor of the group is submitted to tensile load
YMc = 1 .8

N

NRd,s,c1 Steel design tensile resistance
Anchor size M10 M12 M16
MAXIMA stud Zn. 20,5 29,8 55,6
MAXIMA stud A4 21,9 31,6 58,8
Std. stud grade 5.8 19,3 28,0 52,0
Std. stud grade 8.8 30,7 44,7 84,0

' when more than one anchor of the group is submitted to tensile load
MAXIMA stud Zn. : yms = 1,8 and MAXIMA stud Ad: yms = 1,87
Std. stud grade 5.8 and 8.8 : yms = 1,5

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
e =15

_=2+'> - Steel resistance 2!

VRd,s,c1 Steel design shear resistance
Anchor size M10 M12 M16
Category C1 - Single anchor

MAXIMA stud Zn. 8,5 12,4 23,0
MAXIMA stud A4 12,8 19,2 35,3
Std. stud grade 5.8 8,1 11,8 21,8
Std. stud grade 8.8 18,6 27,0 50,4
Category C1 - Group of anchors !

MAXIMA stud Zn. 7.2 10,5 19,6
MAXIMA stud A4 10,9 16,3 30,0
Std. stud grade 5.8 6,9 10,0 18,6
Std. stud grade 8.8 15,8 22,9 42,8

when more than one anchor of the group is submitted to shear load
©@n case of no hole clearance between anchor and fixture.

MAXIMA stud Zn. : yms = 1,43 and MAXIMA stud A4 : yms = 1,56
Std. stud grade 5.8 and 8.8 : yms = 1,25

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

Bv = Vsd/ VRyc1 <1

Bn+Pv<1.2
“ INFLUENCE OF CONCRETE f[}yv INFLUENCE OF SHEAR LOADING DIRECTION

Concrete class fo Angle §[°] fav
C25/30 1,02 Oto55 1
C30/40 1,08 60 1.1
C40/60 1,10 70 1.2
C50/60 1,12 80 1,5

90 to 180 2




EPCON C8 XTREM

JaF R Seismic calculation with I-EXPERT software

Square hollow
RHS50%5
Dimensions
Base plate
Lx = 250 mm
Ly = 250 mm
Thix = 8 mm
S1 =120 mm
52 = 120 mm
Clx = = mm
C2x = = mm
Cly = =mm
C2y = = mm
Axis position
Ex = 0 mm
Ey = 0 mm
Base plate factor
Fi 1
Base material
Concrete
Class:
cked co

s of the base material: 230

Combinati

Seismicity level acc. to National Annex of En 1988-1

[2g.5_=0,05.9

Building importance classes

| Class 11

Type of connections

[¥] Structural Elements [_| Non-Structural Elements
() Seismic Performance not reguired

() Seismic Performance Category C1
() Seismic Performance Category C2
Design option

|

|| Seismic load contribution £ 20%

[_| Filled holes (if the annular gap is filled, the seismic resistance in shear will not be reduced with t

Limiting displacement

(*) Displacement values for the Damage Limitation State acc. to the ETA
(_) Displacement values for the Damage Limitation State required for your application

DLS tension 0 mm DLS shear 0 mm

Accidental combination under seismic loads

Nz |n.nu - ]Mx |u.uu

Vx |0.ﬂO - ]Mv |0.00

- ] Mz |0.00

p——
m’ CALCULATION SHEET FOR SPIT ANCHOR FIXING

Company name:
Phone number:

Carried out by:
Mail contact:

Project:
Company name:
Contact name:
Phone number:
Mail contact:

Project name:
Location:
Fastening point:
Comment:

type: Wide concrete reinforcement

Cracking of concrete: Cracked concrete idental combination under seismic loads

1. APPLICATIONS 2. DIMENSIONS |f5. MATERIAL

MNz: 10.00 kN

.

5. METHOD |f6. CALCULATE

Thickness = 230

Edge Straight edge

On the group of anchors:

Conditions:
Installation conditions: Dry hole
‘Short term temperature: 40 °C

Shearly]

Loads on anchars group:

Long term temperature: 24 °C

Calculation hypothesis:

- The anchoring plate is assumed to be sufficient to resist deformation imposed by the load actions!
- Connection between profile and base plate has not checked

0 kN

0 kN

0 kN

Part to be fixed:
Thickness of part to be fixed: 8 mm
The base plate thickness has not been checked

0 kN

Clearance diameter: 18 mm

anchors: EPCON C8 XTREM THREADED MAXIMA STUD / M16 / hef = 1256 mm

Calculation model:

Profile family : RHS50x5
Profile position: Ex: 0, Ey: 0
Stand-off not defined

/M18 / hef = 125 mm

he base plate

Na: 10.00 k¥

=
o

Design Actions: Seismic Loads

Nz: 10 kN Mx: 2 kNm

Vx: 5 kN My: 0 kNm

Vy: 0 kN Mz: 0 kNm

Seismic performance: Seismic Performance Category C1
Seismicity level: ag.S 0,05,

Building importance class: I

Type of connections: Structural Elements

No filled holes

Splitting failure:
ki =7.2: 22 mm; Cueee = 161 mm
NG, = 55,11 kN; A/AS, = 1.8

Ny = 94 KN o, =
Nos o = 94 kN; Nuyse = 54.97 kN: Yigiaos = *.71
58 kN; By, = 0.16

ndment 2010) + TR 045 (April 2013) Category C1

SHEAR
Concrete edge failure:

Failure mode not decisive

Pryout failure:

K, = 7.2; Sy = 375 mm; C,ry = 188 mm
Ny = 5511 kN; A /Al = 1.75

E.. = 41 mm; E., =0 mm

oo = 0.821; Yy, = 1.000

s = 1.000; U = 1.000;

Ol = 075ty = 0.5

Vanenn = 19284 kN:

Vasue s = 12858 KN Yoo = 1.8
No,. = 96.42 kN

k-factor = 2

Vi = 192.84 kN, F,

\Without level arm
V. = 13.98 kN

e = 0.85; 2 = 0.5
IV sk 13.98 kN;
V-
\2

XIMA STUD / M16 / hef = 125 mm
9/01/2015 / Validity: 01/01/0001

5 mm

1 mm

mm

5 mm

.00 Nm

235

mm

HS50x5

mm

Chemical anchors
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EPCON C8 XTREM

EMBEDMENT 128 - Zinc coated & stainless steel studs

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N = Pull-out resistance
for dry and wet concrete "

Npd.p = NOap . fo

- Concrete edge resistance

VRde = Ve . fo . fgv . Wscv

o \/Opg,c Design concrete edge resistance
N°rd,p Design pull-out resistance at minimum edge distance (Cpin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
lNon-cracked concrete 21,2 33,56 48,3 804 1075 152,5 2246 Crin 40 20 60 80 100 120 150
Cracked concrete 126 199 271 456 653 99,7 1210 Smin 40 50 B0 80 100 120 150
e =18 Non-cracked concrete 2,6 3,5 5,1 7,5 12,7 1889 322

Cracked concrete 1,8 2,5 3,6 5,3 9 18,5 23
e =15
y - Concrete cone resistance v
\/ for dry and wet concrete " = Pryout failure
NHd,C = NDRd,C . fb . \PS . \PC,N VRd,Cp = VDRd,Cp . fb . ‘PS . \PC,N
NO%q,c Design cone resistance VOd,cp Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
Non-cracked concrete 25,9 36,8 484 745 914 1312 1679 Non-cracked concrete 42,4 67,0 96,5 149,0 182,7 2624 335,7
Cracked concrete 185 26,3 346 532 653 937 1199 Cracked concrete 252 398 543 911 130,56 1874 2398
we =18 e = 1,5
N
- Steel resistance =Y, - Steel resistance

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
MAXIMA stud Zn. 12,9 20,5 298 556 792 114,17 1826 MAXIMA stud Zn. 7,7 22 177 329 393 56,7 90,7
MAXIMA stud A4 12,3 198 289 545 850 1225 MAXIMAstud A4 73 119 173 327 513 731

Std. stud grade 5.8 12,0 193 280 520 81,3 1180 186,7 Std. stud grade 5.8 74 116 169 312 488 704 1120
Std. stud grade 8.8 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 8.8 11,7 186 270 50,4 784 1128 179,2
Std. stud grade 10.9* 26,4 41,4 60,0 1121 1750 252,1 400,7 Std. stud grade 10.9* 12,2 193 28,1 520 813 1173 186,7

MAXIMA stud Zn. : yms = 1,71 for MB to M16 and yws = 2,49 for M20 to M30
MAXIMA stud A4 : yvs = 1,87

Std. stud grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yws = 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.

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

BN = Nsg / Npg <1

MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yms = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5

* Special grade available on request.

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

Bv=Vsd/Vra <1

Bn+ Py <12
“ INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Eloy

Concrete class fo Angle B[°] fp,v oS
C25/30 1.02 Oto55 1
C30/40 1,08 60 1,1
C40/60 1,10 70 1.2 180° - U
C50/60 112 80 15

90 to 180 2 c




EPCON C8 XTREM J"”

Zinc coated & stainless steel studs - EVIBEDMENT 128

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

N 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 0,57 100 0,58
50 0,59 0,57 120 0,59 0,57
60 0,61 0,58 0,57 150 0,61 0,99 0,58
3 80 0,64 0,61 0,59 0,57 180 0,64 0,61 0,59
100 0,68 0,64 0,62 0,59 200 0,65 0,62 0,60
Ys=05+ S 150 0,76 0,71 0,67 0,63 250 0,69 0,65 0,63
et 200 0,85 0,78 0,73 0,67 300 0,73 0,68 0,65
Smin < § < Scr,N 290 1,00 0,90 0,84 0,75 400 0,80 0,74 0,70
s =3h 360 1,00 0,92 0,81 500 0,88 0,80 0,75
cr,N = 9.llef
. 435 1,00 0,88 660 1,00 0,89 0,83
Ws must be used for each spacing 80 00
influenced the anchors group. 5 1, 840 1.00 0,92
990 1,00

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]

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,46 100 0,48 %

50 0,51 0,46 120 0,52 0,46 =

R 60 0,57 050 046 150 0,59 0,52 0,48 8

80 067 058 053 046 200 070 061 055 =

C 145 1,00 085 075 0863 250 0,82 0,70 0,63 _OCJ

Wen=025+05. 180 100 088 072 330 100 084 075 O
Cmin < € < Ccr,N ef 215 1,00 081 420 1,00 0,89
Cor,n = 1,5.hes 290 1,00 500 1,00

Wenmust be used for each distance
influenced the anchors 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

10 12 14 16 18 20 22 24 26 28 30 3.2

Cmm

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

h>1,5.c

_ \/ C - For 2 anchors fastening

Cmin Reduction factor Ws.cy

Cracked & non-cracked concrete
(5
N
Cmin

‘Ijs-c,v =

Cmin

.n10 12 14 16 18 20 22 24 26 28 30 32

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 3,18 346
2,5 0% 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 1,30 152 175 199 224 2560 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 196 221 247 274 302 331 360 390 420
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.+ 51+ 52+ 53 +... +sn1 o
\Ps-c,v =
3 n. Cmm Cmin
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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 " v
NRap = NORdp . fo VRde = VOrac . fo . fpv . Pscv
o VOg4,c Design concrete edge resistance
N°rd,p Design pull-out resistance at minimum edge distance (Cpin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 128 160 192 256 320 384 480 het 128 160 192 256 320 384 480
lNon-cracked concrete 28,6 44,7 64,3 1072 156,4 209,17 326,7 Cmin 40 50 60 80 100 120 150
Cracked concrete 170 265 362 608 949 136,7 1759 Shmin 40 50 60 80 100 120 150
we=1.8 Non-cracked concrete 2,8 3,7 54 7.9 13,7 202 34,7
Cracked concrete 2,0 2,6 3,8 5,6 9,7 14,4 24,7
we =15
y - GConcrete cone resistance v
\/ for dry and wet concrete " - Pryout failure
NRd,D = NDRd,D . fb . ‘PS . \PG,N VRd,cp = VURd,cp . fb . \Ps . lI’C,N
NOgq,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 128 160 192 256 320 384 480 het 128 160 192 256 320 384 480

Non-cracked concrete 40,5 56,7 745 114,7 160,3 210,7 2945 Non-cracked concrete 57,2 89,4 128,7 2145 312,8 418,2 5889
Cracked concrete 29,0 40,5 532 819 1145 1505 210,3 Cracked concrete 34,0 53,1 724 1215 1899 2734 3519

we =18 e = 1,5
N
- Steel resistance ==V, - Steel resistance
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
Std. stud grade 5.8 12,0 193 280 520 813 1180 1867 Std. stud grade 58 74 116 1689 312 488 704 1120
Std. stud grade 88* 19,3 30,7 44,7 840 130,7 188,0 299,3 Std. stud grade 88* 11,7 186 270 504 784 1128 1792
Std. stud grade 10.9* 26,4 41,4 600 1121 1750 252,1 400,7 Std. stud grade 10.9* 12,2 193 28,1 520 813 117,3 186,7

Std. stud grade 5.8 and 8.8 : yms = 1,5 Std. stud grade 5.8 and 8.8 : yms = 1,25
Std. stud grade 10.9 : yus = 1,4 Std. stud grade 10.9 : yms = 1,5
* 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 category 2.
Ngda = min(NRd,p ; NRd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp; VRd,s)
Bn = Nsg / Npg < 1 Bv=Vsd/Vry <1
Bn+ Py <12

K3 INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fo Angle §[°] fo.v

£25/30 1,02 Oto 55 1

C30/40 1,08 60 1.1

C40/60 1,10 70 1.2

C50/60 1,12 80 15

90 to 180 2
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Zinc coated & stainless steel studs - EMIBEDMENT 168

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

N 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 0,55 100 0,55
50 0,57 0,55 120 0,56 0,55
60 0,58 0,56 0,55 150 0,58 0,57 0,55
3 80 0,60 0,58 0,57 0,55 250 0,63 0,61 0,59
120 0,66 0,63 0,60 0,58 350 0,68 0,65 0,62
Ys=05+ S 200 0,76 0,71 0,67 0,63 550 0,79 0,74 0,69
et 250 0,83 0,76 0,72 0,66 650 0,84 0,78 0,73
Smin < § < Scr,N 385 1,00 0,90 0,83 0,75 750 0,89 0,83 0,76
_ 480 1,00 0,92 0,81 850 0,94 0,87 0,80
Scr,N = 3.he
. 580 1,00 0,88 960 1,00 0,92 0,83
Ws must be used for each spacing 0 00
influenced the anchors group. n 1, 1150 1.00 0,90
1440 1,00

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

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,41 100 0,41 %

50 045 04 120 0,44 0,41 |

o 60 048 044 0OM 150 0,48 0,45 0,41 8

80 056 050 046 0,41 250 0,64 0,58 0,51 g

c 190 099 084 074 062 300 0,72 0,64 0,56 o

Wen=025+05. 240 100 088 072 480 100 08 075 5
Cmin < € < Cer,N ef 290 1,00 082 580 1,00 0,85
Corn = 1,5.het 385 1,00 720 1,00

Wenmust be used for each distance
influenced the anchors 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

10 12 14 16 18 20 22 24 26 28 30 3.2

len
ho1.5.0 Weeu | 1,00 131 1,66 202 241 283 326 372 419 463 520 572
Weoy= c - For 2 anchors fastening
’ Cmin Cmin Reduction factor Ws.cy

Cracked & non-cracked concrete

C
Nmo 1.2 14 16 18 20 22 24 26 28 30 3.2
min

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 3,18 346
2,5 0% 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 1,30 152 175 199 224 2560 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 196 221 247 274 302 331 360 390 420
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.+ 51+ 52+ 53 +... +sn1 o
\Ps-c,v =
3 n. Cmm Cmin
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SPIT CC Method (values issued from ETA)
TENSILE in kN

N = Pull-out resistance
for dry and wet concrete " v

Npd.p = NOap . fo

EPCON C8 XTREM

EMBEDMENT 208 - Zinc coated & stainless steel studs

EPCON CBE

SHEAR in kN

- Concrete edge resistance

VRde = Ve . fo . fgv . Wscv

o \/Opg,c Design concrete edge resistance
N°rd,p Design pull-out resistance at minimum edge distance (Cpin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 160 200 240 320 400 480 600 hef 160 200 240 320 400 480 600
Non-cracked concrete 35,7 55,9 80,4 134,0 1955 2614 4084 Cmin 40 50 60 80 100 120 150
Cracked concrete 21,2 332 452 76,0 1187 1709 2199 Shmin 40 50 60 80 100 120 150
we=1.8 Non-cracked concrete 2,9 3.9 5,7 8,3 14,3 211 36,3

Cracked concrete 2,0 2,7 4 59 10,2 15 25,9
YMc = 1 .5
. - Concrete cone resistance v
\/ for dry and wet concrete " - Pryout failure
NRd,D = NDRd,D . fb . ‘PS . \PG,N VRd,cp = VURd,cp . fb . \Ps . lI’C,N
NOgq,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 160 200 240 320 400 480 600 het 160 200 240 320 400 480 600
Non-cracked concrete 56,7 79,2 104,17 160,3 224,0 2945 4115 Non-cracked conerete 71,5 111,7 160,8 268,17 391,0 522,8 816,8
Cracked concrete 40,5 566 744 1145 1600 210,3 2939 Cracked concrete 42,4 66,3 90,5 151,9 2374 3418 4398
we =18 e = 1,5
N
- Steel resistance ==V, - Steel resistance
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
Std. stud grade 5.8 12,0 19,3 28,0 520 81,3 1180 186,7 Std. stud grade 5.8 74 116 169 312 488 704 1120
Std. stud grade 8.8 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 8.8* 11,7 186 270 504 784 1128 1792
Std. stud grade 10.9* 26,4 41,4 60,0 112,17 1750 252,1 400,7 Std. stud grade 10.9* 12,2 19,3 28,1 52,0 81,3 117,3 186,7

Std. stud grade 5.8 and 8.8 : yms = 1,5
Std. stud grade 10.9 : yus = 1,4
* Special grade available on request.

Std. stud grade 5.8 and 8.8 : yms = 1,25
Std. stud grade 10.9 : yms = 1,5
* 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.

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

BN = Nsg / Npg < 1

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

By =Vsd/ VR <1

Bn+ Py <12

I INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION

Concrete class fo Angle B [°] f.v
C25/30 1,02 Oto 55 1
C30/40 1,08 60 1.1
C40/60 1,10 70 1,2
C50/60 1,12 80 1.5
90 to 180 2
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Zinc coated & stainless steel studs - EVIBEDMENT 208

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

N 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 0,54 100 0,54
50 0,55 0,54 120 0,55 0,54
60 0,56 0,55 0,54 150 0,56 0,55 0,54
3 80 0,58 0,57 0,56 0,54 250 0,60 0,59 0,57
150 0,66 0,63 0,60 0,58 350 0,65 0,62 0,60
Ys=05+ S 250 0,76 0,71 0,67 0,63 450 0,69 0,66 0,63
et 350 0,86 0,79 0,74 0,68 600 0,75 0,71 0,67
Smin < § < Scr,N 480 1,00 0,90 0,83 0,75 800 0,83 0,78 0,72
s =3h 600 1,00 0,92 0,81 1000 0,92 0,85 0,78
cr,N = 9.llef
. 720 1,00 0,88 1200 1,00 0,92 0,83
Ws must be used for each spacing 950 00
influenced the anchors group. 1, 1450 1,00 0,80
1800 1,00

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

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,38 100 0,38 %

50 0,41 0,38 120 0,40 0,38 |

o 60 044 040 038 150 0,44 0,41 0,38 8

80 050 045 042 0,38 250 0,56 0,51 0,46 g

c 240 100 08 075 063 400 0,75 0,67 0,58 o

Wen=025+05. 300 100 088 072 600 100 08 075 5
Cmin < € < Cer,N ef 360 1,00 081 720 1,00 0,85
Corn = 1,5.het 480 1,00 900 1,00

Wenmust be used for each distance
influenced the anchors 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

10 12 14 16 18 20 22 24 26 28 30 3.2

Cmm

Wsey | 100 1317 166 202 241 283 326 372 4189 469 520 572

h>1,5.c
\/ c - For 2 anchors fastening

‘Ijs-c,v =

Cmin Reduction factor Ws.cy

Cracked & non-cracked concrete
(5
N
Cmin

Cmin

.n10 12 14 16 18 20 22 24 26 28 30 32

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 0% 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 1,30 152 175 199 224 2560 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 196 221 247 274 302 331 360 390 420
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.+ 51+ 52+ 53 +... +sn1 o
\Ps-c,v—

3 n. Cmm Cmin
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