HSC-A Safety anchor

HSC-A Safety anchor

Anchor version Benefits

e Bolt version - the perfect solution for small edge
v-n'i*n'i‘-'q‘n\'n‘u.'v‘i and Space d|Stance
HSC-A Carbon Steel

version - suitable for thin concrete blocks
due to low embedment depth
HSC-AR Stainless - suitable for cracked concrete
steel version - self-cutting undercut anchor
- available as bolt version for
through applications

- stainless steel available for
external applications

x
il 4 A . X "*: [H]
Y — 1 = % 316 =
Small edge European PROFIS
Tensile . 9 Fire Corrosion ; CE Anchor
Concrete distance . Shock . Technical . .
zone . resistance resistance conformity design
and spacing Approval
software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ CSTB, Paris ETA-02/0027 / 2007-09-20
Shockpr(_)of fastgnmgs in civil Federal Office for Cicil Protection, BZS D 06-601 / 2006-07-10
defence installations Bern
Fire test report IBMB, Braunschweig UB 3177/1722-1 / 2006-06-28
Assessment report (fire) warringtonfire WF 166402 / 2007-10-26

a) All data given in this section according ETA-02/0027 issue 2007-09-20

Basic loading data

All data in this section applies to For details see Simplified design method
- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Concrete as specified in the table

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fo cupe = 25 N/mm?
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HSC-A Safety anchor

Mean ultimate resistance

Non-cracked concrete

Cracked concrete

Anchor size M8x40 | M10x40 | M8x50 | M12x60| M8x40 |M10x40| M8x50 | M12x60
Tensile Ngrym

HSC-A

HeCAR [kN] 16,6 16,6 233 30,6 13,3 13,3 186 | 245
Shear Vrym

HSC-A [kN] 19,0 30,2 190 | 438 19,0 30,2 190 | 438

HSC-AR [kN] 166 | 264 16,6 38,4 16,6 26,4 166 | 384

Characteristic resistance

Non-cracked concrete

Cracked concrete

Anchor size M8x40 | M10x40 | M8x50 | M12x60| M8x40 |M10x40| M8x50 | M12x60
Tensile Ngy

HSC-A [kN] 12,8 12,8 178 234 9,1 9,1 127 | 167

HSC-AR [kN] 12,8 12,8 17,8 234 9,1 9,1 127 | 187
Shear Vg

HSC-A [kN] 14,6 232 14,6 337 14,6 18,2 146 | 335

HSC-AR [kN] 12,8 203 12,8 295 12,8 18,2 128 | 295
Design resistance

Non-cracked concrete Cracked concrete

Anchor size M8x40 | M10x40 | M8x50 |M12x60| M8x40 | M10x40 | M8x50 | M12x60
Tensile Nrq

HSC-A [KN] 8,5 8,5 1,9 15,6 6,1 6,1 85 1,2

HSC-AR [kN] 8,5 8,5 1,9 15,6 6,1 6,1 8,5 1,2
Shear Vgq

HSC-A [kN] 1,7 17,0 1,7 27,0 1,7 12,1 "7 | 223

HSC-AR [kN] 8,2 13,0 8,2 18,9 8,2 12,1 8,2 18,9

Recommended loads

Non-cracked concrete

Cracked concrete

Anchor size M8x40 \M10x4o\ M8x50 |M12x60 M8x40 |M10x4o\ M8x50 \ M12x60
Tensile Nyee ¥
HSC-A [kN] 6,1 6,1 8,5 11,2 43 43 6,1 8,0
HSC-AR [KN] 6,1 6,1 8,5 11,2 43 43 6,1 8,0
Shear Ve @
HSC-A [KN] 8,3 12,1 8,3 19,3 8,3 8,7 8,3 15,9
HSC-AR [KN] 5,9 9,3 5,9 13,5 59 8,7 5,9 135

a) With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of
loading and shall be taken from national regulations.
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Materials

Mechanical properties

Anchor size HSC M8x40 M10x40 M8x50 M12x60
-A 800 800 800 800
Nominal tensile strength f,, [N/mm?]
-AR 700 700 700 700
-A 640 640 640 640
Yield strength fyy [N/mm?]
-AR 450 450 450 450
Stressed. cross-section for [mm?] ‘A AR 36,6 58,0 36,6 84.3
bolt version Ag s
Moment of resistance W [mm3] -A, AR 31,2 62,3 31,2 109,2
Design bending resistance -A 24 48 24 84
) [Nm]
without sleeve Mgg s -AR 16,7 33,3 16,7 59,0
Material quality
Part | Material
Carbon steel
Cone bolt with , with internal . .
f.) or external thread steel strength 8.8, galvanised to min. 5 ym
% Expansion sleeve and washer | Galvanised steel
Hexagon nut Strength 8
Sainless steel
Cone bolt with , with internal
@ ' -
< | or external thread steel grade 1.4401, 1.4571 A4-70
8 Expansion sleeve and washer | steel grade 1.4401, 1.4571
T Hexagon nut steel grade 1.4401, 1.4571 A4-70
Anchor dimensions
Dimensions of HSC-A and HSC-AR
Anchor version Thread size trix [mm] b ls d e
max [mm] [mm] [mm] [mm]
HSC-A(R) M8x40 M8 150 13,5 40,8 13,5 16
HSC-A(R) M10x40 M10 200 15,5 40,8 15,5 20
HSC-A(R) M8x50 M8 150 13,5 50,8 13,5 16
HSC-A(R) M12x60 M12 200 17,5 60,8 17,5 24

marking HILTI 8.8 (or A4)

marking e.g. HSC-A M8 x 40 /t;, (or HSC-AR M8 x 40 /t;,A4)
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HSC-A Safety anchor

Setting
Installation equipment
Anchor size HSC-A/AR HSC-A/AR HSC-A/AR HSC-A/AR
M8x40 M8x50 M10x40 M12x60
TE 16; TE 16-C; TE 16-M;
. TE 7-C; TE 7-A; TE 16; TE 16-C; TE7-C; TET7-A; ; ’ ’
Rotary hammer for setting " - . ' g ’ TE 25; TE 30; TE 35;
TE 16-M; TE 25; TE 30; TE 35 TE 25; TE 35 TE 40: TE 40-AVR
Stop drill bit TE-C-HSC-B 14x40 14x50 16x40 18x60
Setting Tool TE-C-HSC-MW 14 14 16 18
Setting instruction
! 6

Ligseam + 157, TE X a0

MBx40/15 v v v
M8 x50/15 v v v
M10x40/20 v v v
M12x60/20 v v v
1.2 FHSC-AVAR eees— TE-CHSC-B
MBx40/15 1440 M8 x40/15
MBx50/15 14x50 MBx50/15 14
M10x40/20 16x40 M10x40/20 16
M12 < 60/20 18x60 M12 x60/20 18
H
M10x40/20 20 17 20 Nm
M12x60/20 20 18 30 Nm

For detailed information on installation see instruction for use given with the package of the product.

Setting details: depth of drill hole h; and effective anchorage depth hes

SO OSSO NN RS RSN RN

N2
!
" ﬂ = "..

\ T
?\,‘S\\\\\\\/

hef
hy

trix
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Setting details HSC-A (R)

Anchor version M8x40 M10x40 M8x50 M12x60
Nominal diameter of drill bit o [mm] 14 16 14 18
Cutting diameter of drill bit cut S [mm] 14,5 16,5 14,5 18,5
Depth of drill hole hy = [mm] 46 46 56 68
I?lameter of clearance hole in the ds< [mm] 9 12 10 30
fixture

Effective anchorage depth e [mm] 40 40 50 60
Maximum fastening thickness tfix [mm] 15 20 15 20
Torgue moment Tinst [Nm] 10 20 10 30
Width across SW [mm] 13 17 13 19
Base material thickness, anchor spacing and edge distance

Anchor size M8x40 M10x40 M8x50 M12x60
Minimum base Amn [MM] 100 100 100 130
material thickness

Minimum spacing Smin [mm] 40 40 50 60
Minimum edge _

distance Cmin  [mm] 40 40 50 60
Critical spacing for 120 120 150 180
concrete cone failure '

Critical edge distance

for concrete cone CerN [mm] 60 60 75 90
failure

Critical spacing for

splitting failure Sersp (MM 130 120 170 180
Critical edge distance Corsy  [MM] 65 60 85 90

for splitting failure

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design

reduced.

loads have to be

Critical spacing and critical edge distance for splitting failure apply only for non-cracked concrete. For cracked

concrete only the critical spacing and critical edge distance for concrete cone failure are decisive.
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Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according data given in

ETA-02/0027 issue 2007-09-20.
= Influence of concrete strength
= Influence of edge distance

= Influence of spacing

Valid for a group of two anchors. (The method may also be applied for anchor groups with more than two
anchors or more than one edge. The influencing factors must then be considered for each edge distance
and spacing. The calculated design loads are then on the save side: They will be lower than the exact
values according ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software

PROFIS anchor)

The design method is based on the following simplification:
= No different loads are acting on individual anchors (no eccentricity)

The values are valid for one anchor.

For more complex fastening applications please use the anchor design software PROFIS Anchor.

Tension loading

The design tensile resistance is the lower value of

- Steel resistance:
- Concrete pull-out resistance:

- Concrete cone resistance:

NRd,s

Nrap = N°rap - fa

Nrac = NORd,c <fg - finefon - fane fren

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NORd,c * fB * f1,sp * f2,sp * f3,sp * fh,sp ‘ fre,N

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size M8x40 M10x40 M8x50 M12x60
. |HSCA [kN] 19,5 30,9 19,5 44,9
R9® lHsc-AR [kN] 13,7 21,7 13,7 31,6

Design pull-out resistance Nrqp = N%q,p - f for HSC-A and HSC-AR

Non-cracked concrete

Cracked concrete

Anchor size

M8x40 \M10x40| M8x50 \Mlzxeo

M8x40 \M10x4o| M8x50 \M12x60

N°Ra.p [kN]

No pull-out failure

No pull-out failure

Design concrete cone resistance Ngrgc = N(’Rd,c -fg - fin-Ton-Tan - fren
DeS|gn Spllttlng reSIStanCG a) NRd’Sp = NORd’C * fB * fl’sp M fz'sp N f3’sp . fh’sp . fre’N

Non-cracked concrete

Cracked concrete

Anchor size M8x40 | M10x40| M8x50 | M12x60 | M8x40 | M10x40| M8x50 | M12x60
N°ra.c [KN] 8,5 8,5 11,9 | 156 6,1 6,1 8,5 11,2
a) Splitting resistance must only be considered for non-cracked concrete
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Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fg = (Foxcube/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fecuve = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C 25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

Influence of edge distance ¥

c/Cern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cersp

fin = 0,7+0,3clcgns1
fisp = 0,7+0,3Clegsps1

0,73 | 076 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

fon = 0,5:(1+clcgn) <1

fasp = 0,5:(1+cleersp) =1
a) The edge distance shall not be smaller than the minimum edge distance ¢y, given in the table with the setting
details. These influencing factors must be considered for every edge distance.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing

S/Ser

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scr,sp

fan = 0,5:(1 +S/sen) <1
fasp = 0,5:(1+S/Sersp) =1

a) The anchor spacing shall not be smaller than the minimum anchor spacing smin given in the table with the
setting details. This influencing factor must be considered for every anchor spacing.

0,55 | 0,60 | 0,65 | 0,70 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of base material thickness

h/hes 20 | 22 | 24 | 26 28 | 30 | 32 | 34 | 36 (23,68
frep = [N(2-he)] 1 1,07 | 1,23 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,5
Influence of reinforcement

Anchor size M8x40 M10x40 M8x50 M12x60

fen = 0,5 + he/200mm < 1 0,72 0,7? 0,75 08?%

a) This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a
spacing = 150 mm (any diameter) or with a diameter < 10 mm and a spacing = 100 mm, then a factor fen =1
may be applied.
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Shear loading

The design shear resistance is the lower value of
- Steel resistance: VRas
. Concrete pryout resistance:  Vgg,cp = K * Nra,c

- Concrete edge resistance: Vede = VoRd,c g fg-fn-fa-fher-fec

Basic design shear resistance

Design steel resistance Vgg s

Anchor size M8x40 M10x40 M8x50 M12x60
L |psca [kN] 11,7 18,6 11,7 27,0
Res THsc-AR [kN] 8,2 13,0 8,2 18,9

Design concrete pryout resistance Vgrg,cp = K - NRd,c”
Anchor size M8x40 | M10x40 M8x50 M12x60
k 2,0

a) Ngqc: Design concrete cone resistance

Design concrete edge resistance 3) VRdc = VORd,C fg-fr-fn-fa-fhef-fc

Non-cracked concrete Cracked concrete
Anchor size M8x40 | M10x40 | M8x50 |M12x60 | M8x40 | M10x40| M8x50 | M12x60
V"Rd,C [kN] 14,9 18,5 15,0 22,7 10,5 13,1 10,6 16,1

a) For anchor groups only the anchors close to the edge must be considered.

Influencing factors

Influence of concrete strength

CROErEE SIEET Eslrnel o C 20/25 | C 25/30 | C30/37 | C35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fog = (Foxcune/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fecuve = CONCrete compressive strength, measured on cubes with 150 mm side length

Influence of angle between load applied and the direction perpendicular to the free edge
Angle R 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=290°

1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
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Influence of base material thickness
h/c 0,15 | 0,3 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fo= {@5-c}* <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00

Influence of anchor spacing and edge distance ? for concrete edge resistance: f,
fo=(che)®-(1+s/[3-c])-0,5

Single Group of two anchors s/hes

anchor [ 0,75]1,50 | 2,25]3,00 | 3,75 | 4,50 | 5,25 | 6,00 | 6,75 | 7,50 | 8,25 [ 9,00 | 9,75 | 10,50 | 11,25
0,50 0,35 | 0,27| 0,35] 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35
0,75 0,65 | 0,43|0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63| 0,75/ 0,88| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00 1,00
1,25 1,40 |0,84| 098] 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 | 1,07|1,22|1,38|153|1,68| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 232 |132]1,49|1,65|1,82|1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159]|1,77| 1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 | 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 3,95 | 2,17|2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 2,49| 2,69| 2,90| 3,11| 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56| 4,56| 4,56
3,00 520 | 2,81| 3,03| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20 5,20
3,25 5,86 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 4,96| 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21| 4,44| 4,68| 491| 5,14| 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87| 4,12| 4,36| 4,60| 4,84| 5,08| 5,33| 5,57| 5,81| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 | 4,25| 450]| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 | 4,64| 490| 5,15| 541| 5,67 | 593| 6,18| 6,44| 6,70| 6,96 | 7,22| 7,47 | 7,73| 7,99| 8,25
4,50 9,55 | 5,04| 5,30| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49]| 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27 | 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87] 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67| 9,97 10,26| 10,55| 10,85
a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing sni, and the

minimum edge distance Cpin.

c/hes

Influence of embedment depth
Anchor size M8x40 M10x40 M8x50 M12x60
frer= 0,05 - (her / d)™®® 0,29 0,23 0,42 0,38

Influence of edge distance

c/d 4 6 8 10 15 20 30 40
fo=  (d/c)°* 0,77 0,71 0,67 0,65 0,60 0,57 0,52 0,50
a) The edge distance shall not be smaller than the minimum edge distance Cpyjn.

Combined tension and shear loading

For combined tension and shear loading see section “Anchor Design”.
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Precalculated values

Design resistance calculated according ETAG 001, Annex C and data given in ETA-02/0027, issue 2007-09-20.
All data applies to concrete C 20/25 — fex cupe =25 N/mm?.

Recommended loads can be calculated by dividing the design resistance by an overall partial safety factor for
action y = 1,4. The partial safety factors for action depend on the type of loading and shall be taken from national

regulations.

Design resistance

Single anchor, no edge effects

Non-cracked concrete Cracked concrete
Anchor size M8x40 | M10x40| M8x50 |M12x60 | M6x40 | M8x40 | M10x50 | M10x60
Min. base material thickness h,;, [mm]| 100 100 100 130 100 100 100 130
§ Tensile Ngg
@ :23:%{ [kN] | 85 8,5 11,9 15,6 6,1 6,1 8,5 11,2
Shear Vgq, without lever arm
- |HSC-A [kN] 11,7 17,0 11,7 27,0 11,7 121 11,7 22,3
O HSC-AR [kN] 8,2 13,0 8,2 18,9 8,2 121 8,2 18,9
Single anchor, min. edge distance (C = Cpin)
Non-cracked concrete Cracked concrete
Anchor size M8x40 | M10x40| M8x50 |M12x60 | M6x40 | M8x40 | M10x50 | M10x60
Min. base material thickness h,;, [mm]| 100 100 100 130 100 100 100 130
Min. edge distance Cpyi, [mm] 40 40 50 60 40 40 50 60
4 Tensile Ngq
HSC-A
& |HSC-AR [kN] 6,1 6,4 8,3 11,7 4,6 4,6 6,4 8,4
Shear Vgq4, Without lever arm
“ |HSC-A
’Em HSC-AR [kN] 3,6 3,6 5,0 6,8 2,5 2,6 3,5 49
Double anchor, no edge effects, min. spacing (S = Smin),
(load values are valid for one anchor)
Non-cracked concrete Cracked concrete
Anchor size M8x40 | M10x40 | M8x50 | M12x60 | M8x40 | M10x40 | M8x50 | M12x60
Min. base material thickness h.,;, [nm]| 100 100 100 130 100 100 100 130
Min. spacing Smin [MmM] 40 40 50 60 40 40 50 60
¢ Tensile Ngg
HSC-A
'@Sm HSO-AR [kN] | 5.6 5,7 7.7 10,4 4,0 4,0 5,7 7.4
Shear Vgq, Without lever arm
%.Sm-n’ HSC-A [kN] 11,3 11,3 11,7 20,8 8,1 8,1 11,3 14,9
HSC-AR [kN] 8,2 11,3 8,2 18,9 8,1 8,1 8,2 14,9

09/ 2012

119



HSC-I Safety anchor

HSC-I1 Safety anchor

Anchor version

Benefits

Internal threaded
version:

HSC-I carbon steel
internal version

HSC-IR Stainless
steel version ((A4)

- the perfect solution for small
edge and space distance

- suitable for thin concrete blocks
due to low embedment depth

- suitable for cracked concrete
- self-cutting undercut anchor
- internal threaded

- stainless steel available for
external applications

1

Tensile Small edge
Concrete distance
zone .

and spacing

Approvals / certificates

A4
- 316

N

Corrosion
resistance

Fire

resistance Shock

Siail
x
European PROFIS
Pe CE Anchor
Technical . .
conformity design
Approval software

Description

Authority / Laboratory

No. / date of issue

European technical approval ¥

CSTB, Paris

ETA-02/0027 / 2007-09-20

Shockproof fastenings in civil
defence installations

Federal Office for Cicil Protection,
Bern

BZS D 06-601 / 2006-07-10

Fire test report

IBMB, Braunschweig

UB 3177/1722-1 / 2006-06-28

Assessment report (fire)

warringtonfire

WEF 166402 / 2007-10-26

- All data given in this section according ETA-02/0027 issue 2007-09-20

Basic loading data

All data in this section applies to

For details see Simplified design method

- Correct setting (See setting instruction)
- No edge distance and spacing influence

- Concrete as specified in the table
- Steel failure
- Minimum base material thickness

- Concrete C 20/25, fe cube = 25 N/mm?

Mean ultimate resistance HSC-l and HSC-IR

Non-cracked concrete

Cracked concrete

Anchor size

M6x | M8x | M10x | M10x | M12x
40 40 50 60 60

M6x | M8x | M10x | M10x | M12x
40 40 50 60 60

Tensile Nrum

HSC-I [kN] 16,6 | 16,6 | 23,3 | 30,6 | 30,6 | 13,3 | 13,3 | 18,6 | 24,5 | 24,5

HSC-IR [kN] 14,8 | 16,6 | 23,3 | 30,6 | 30,6 | 13,3 | 13,3 | 18,6 | 24,5 | 245
Shear Vrum

HSC-I [kN] 10,4 | 159 | 19,8 | 198 | 234 | 10,4 | 15,9 | 19,8 | 19,8 | 23,4

HSC-IR [kN] 9,1 139 | 17,3 | 17,3 | 20,8 9,1 13,9 | 17,3 | 17,3 | 20,8
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Characteristic resistance HSC-l and HSC-IR

Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60

Tensile Ngy

HSC-I [kN] 12,8 12,8 17,8 23,4 23,4 9,1 9,1 12,7 16,7 16,7

HSC-IR [kN] 12,8 12,8 17,8 23,4 23,4 9,1 9,1 12,7 16,7 16,7
Shear Vgk

HSC-I [kN] 8,0 12,2 15,2 15,2 18,2 8,0 12,2 15,2 15,2 18,2

HSC-IR [kN] 7,0 10,7 13,3 5% 16,0 7,0 10,7 {58 13,3 16,0

Design resistance HSC-l and HSC-IR

Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60

Tensile Ngq

HSC-I [kN] 8,5 8,5 11,9 15,6 15,6 6,1 6,1 8,5 11,2 11,2

HSC-IR [kN] 7,5 8,5 11,9 14,2 15,6 6,1 6,1 8,5 11,2 11,2
Shear Vgqg

HSC-I [kN] 6,4 9,8 12,2 12,2 14,6 6,4 9,8 12,2 12,2 14,6

HSC-IR [kN] 45 6,9 8,5 85 10,3 45 6,9 85 8,5 10,3

Recommended loads HSC-l and HSC-IR

Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60

Tensile Nec ¥

HSC-I [kN] 6,1 6,1 8,5 11,2 11,2 43 43 6,1 8,0 8,0

HSC-IR [kN] 5,4 6,1 8,5 10,1 11,2 43 43 6,1 8,0 8,0
Shear Ve ?

HSC-I [kN] 4.6 7,0 8,7 8,7 10,4 4.6 7,0 8,7 8,7 10,4

HSC-IR [kN] 3,2 49 6,1 6,1 73 3,2 49 6,1 6,1 73

- With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of
loading and shall be taken from national regulations.

Materials
Mechanical properties
Anchor size HSC M6x40 M8x40 M10x50 M10x60 M12x60
) , -l 800 800 800 800 800
Nominal tensile strength f,, [N/mm?]
-IR 600 600 700 700 700
_ -| 640 640 640 640 640
Yield strength fy, [N/mm?]
-IR 355 355 350 350 340
Stressed cross-section for
internal threaded version Ag [mm?] IR 22,0 28,3 34,6 34,6 408
Stressed cross-section for mmq | R 201 36.6 58.0 58.0 84.3
bolt version Aq a
Moment of resistance W [mm3] -I,IR 12,7 31,2 62,3 62,3 109,2
Design bending resistance [Nm] - 9,6 24 48 48 84
without sleeve Mg, R 7,1 16,7 33,3 33,3 59,0
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Material quality

Part

Material

Carbon steel

Cone bolt with , with internal
or external thread

steel strength 8.8, galvanised to min. 5 ym

HSC-I

Expansion sleeve and washer

Galvanised steel

Hexagon nut

Strength 8

Stainless steel

Cone bolt with , with internal
or external thread

steel grade 1.4401, 1.4571 A4-70

HSC-IR

Expansion sleeve and washer

steel grade 1.4401, 1.4571

Hexagon nut

steel grade 1.4401, 1.4571 A4-70

Anchor dimensions

Dimensions of HSC-l and HSC-IR

Anchor version Thread size b = d Iy
[mm] [mm] [mm] [mm]
HSC-I(R) M6x40 M6 13,5 40,8 13,5 43,3
HSC-I(R) M8x40 M8 15,5 40,8 15,5 43,8
HSC-I(R) M10x50 M10 17,5 50,8 17,5 54,8
HSC-I(R) M10x60 M10 17,5 60,8 17,5 64,8
HSC-1(R) M12x60 M12 19,5 60,8 19,5 64,8
marking HILTI 8.8 (or A4) marking e.g. HSC-1 M6 x 40 (or HSC-1R M6 x 40 A4)
e : &b
a — = ST 8
|b = s "J|
Setting
Installation equipment
Anchor size HSC-l/IR HSC-lI/IR HSC-I/IR HSC-lI/IR HSC-I/IR
M6x40 M8x40 M10x50 M10x60 M12x60
. T AR TE 4R TE AR TE 16; TE 16-C; TE 16-M;
Rotary hammer for setting TETCTETA TE10 TEIC S TE 164 TE 25, TE 30; TE 35; TE 40;
' ’ TE 40-AVR
Stop drill bit TE-C HSC-B 14x40 16x40 18x50 18x60 20x60
Setting Tool TE-C HSC-MW 14 16 18 18 20
Insert Tool TE-C HSC-EW 14 16 18 18 20
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1.1 e T TEA R TE 25
HSCUR ™ il T Ja TEM

M8 = 40 v
M8 = 40 v
M10 x50 v
M10 60 v

M12 %60

1.2 HSC-I/R
M8 < 40
M2 =40
M10x50 1850
M10= 60 18x60
M12 %60 20 x 60

:
R E
S
a 7 6 Mé = 40
f\%” als o Mg 40 i 10Nm
L. M0 50 17
< M10560 17
12260 19

For HSC-I: fastening carbon steel screw or threaded rod. Minimum strength class 8.8

For HSC-IR: fastening stainless steel screw or threaded rod: minimum strength class A4-70

For detailed information on installation see instruction for use given with the package of the product.

Setting details: depth of drill hole h; and effective anchorage depth hes

s
SN NN NN NN NN N ~
N ) = %
S o
NIRRT - 1
NNEERN —
\\\ S =L
~N NANER NN X&k\
I Pet
hy
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Setting details

Anchor version M6x40 M8x40 M10x50 | M10x60 | M12x60

Nominal diameter of drill bit do [mm] 14 16 18 18 20

Cutting diameter of drill bit deut S [mm] 14,5 16,5 18,5 18,5 20,5

Depth of drill hole hy = [mm] 46 46 56 68 68

I?iameter of clearance hole in the di< [mm] 7 9 12 12 14

fixture

Effective anchorage depth e [mm] 40 40 50 60 60

Screwing depth mins  [mm] 6 8 10 10 12
maxs [mm] 16 22 28 28 30

Width across SW [mm] 10 13 17 17 19

Installation torque Tinst [Nm] 10 10 20 30 30

Base material thickness, anchor spacing and edge distance

Anchor size M6x40 M8x40 M10x50 M10x60 M12x60

Minimum base

material thickness Nimin [mm] 100 100 110 130 130

Minimum spacing Smin [mm] 40 40 50 60 60

Minimum edge

distance Crin [mm] 40 40 50 60 60

Critical spacing for |y 120 120 150 180 180

concrete cone failure '

Critical edge distance

for concrete cone CerN [mm] 60 60 75 90 90

failure

Critical spacing for | " | ) 130 120 170 180 180

splitting failure

Critical edge distance

for splitting failure Cersp | [mm] 65 60 85 90 90

Vs

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be

reduced.

Critical spacing and critical edge distance for splitting failure apply only for non-cracked concrete. For cracked
concrete only the critical spacing and critical edge distance for concrete cone failure are decisive.
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Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according data given in
ETA-02/0027 issue 2007-09-20.
= Influence of concrete strength
= Influence of edge distance
= Influence of spacing
= Valid for a group of two anchors. (The method may also be applied for anchor groups with more than two
anchors or more than one edge. The influencing factors must then be considered for each edge distance
and spacing. The calculated design loads are then on the save side: They will be lower than the exact
values according ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software
PROFIS anchor)

The design method is based on the following simplification:
= No different loads are acting on individual anchors (no eccentricity)

The values are valid for one anchor.

For more complex fastening applications please use the anchor design software PROFIS Anchor.

Tension loading

The design tensile resistance is the lower value of
- Steel resistance: Nra.s
- Concrete pull-out resistance:  Nggp = NORd,p -

- Concrete cone resistance: Nrae = Nrac-fa-fin-fan - fan- fren

g
. Concrete splitting resistance (only non-cracked concrete): ps _';
NRd,sp = NORd,c * fB * f1,sp * f2,sp ° f3,sp ° fh,sp ° fre,N "
Basic design tensile resistance
Design steel resistance Nrqg s
Anchor size M6x40 M8x40 M210x50 M210x60 M12x60
N HSC-I [kN] 10,7 16,3 20,2 20,2 24,3
R4® IHsC-IR [kN] 7,5 11,4 14,2 14,2 17,1
Design pull-out resistance Nrap = N%dp - fa
Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60
N°ra.p [kN] No pull-out failure No pull-out failure
Design concrete cone resistance Ngrgc = Norac - f - fin - fon - fan - fren
DESIQH Spllttlng reSIStance a) NRd’Sp = NORdYC . fB . flysp . fz'sp N f3ysp . fhysp . fre’N
Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60
NORd,c [kN] 8,5 8,5 11,9 | 15,6 | 15,6 6,1 6,1 8,5 11,2 | 11,2
- Splitting resistance must only be considered for non-cracked concrete
125
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Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fg = (Foxcube/25N/mm2)H2 @ 1 1,1 1,22 1,34 1,41 1,48 1,55
- fecube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C 25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

Influence of edge distance ¥

c/Cern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

fin = 0,7+0,3clcgns1
fisp = 0,7+0,3Clegsps1

0,73 | 076 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

fon = 0,5:(1+clcgn) <1

fasp = 0,5:(1+cleersp) =1
- The edge distance shall not be smaller than the minimum edge distance c., given in the table with the
setting details. These influencing factors must be considered for every edge distance.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing

S/Ser

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scr,sp

fan = 0,5:(1 +S/sen) <1
fasp = 0,5:(1+S/Sersp) =1

- The anchor spacing shall not be smaller than the minimum anchor spacing smin given in the table with the
setting details. This influencing factor must be considered for every anchor spacing.

0,55 | 0,60 | 0,65 | 0,70 | O,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of base material thickness

h/hes 20 | 22 | 24 | 26 28 | 30 | 32 | 34 | 36 |=3,68
frep = [N(2-he)] 1 1,07 | 1,23 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,5
Influence of reinforcement

Anchor size M6x40 M8x40 M10x50 M10x60 M12x60
fron = \0,5 + he/200mm < 1 0,72 0,72 0,75? 0,82 0,87

- This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a
spacing = 150 mm (any diameter) or with a diameter < 10 mm and a spacing = 100 mm, then a factor
fren = 1 may be applied.

Shear loading

The design shear resistance is the lower value of
- Steel resistance: VRas
. Concrete pryout resistance:  Vggcp = K+ Nrac

- Concrete edge resistance: Vrae = VOMC g fg-fhn-fa-fher-fec
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Basic design shear resistance

Design steel resistance Vgg s

Anchor size M6x40 M8x40 M10x50 M10x60 M12x60
HSC-I [kN] 6,4 9,8 12,2 12,2 14,6

Veos [iscIR [kN] 4,5 6,9 8,5 8,5 10,3

Design concrete pryout resistance Vgrg,cp = K - Nra.c?

Anchor size M6x40 | M8x40 | M10x50 M10x60 M12x60

k 2,0

a) Nrqc: Design concrete cone resistance

Design concrete edge resistance 3) VRd,c = V‘)Rd,C fgfg-fn-fa-Thet-fc

Non-cracked concrete Cracked concrete

Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x

40 40 50 60 60 40 40 50 60 60
Ve [kN] 149 | 185 | 22,6 | 22,7 | 27,0 | 10,5 | 13,1 | 16,0 | 16,1 | 19,1

- For anchor groups only the anchors close to the edge must be considered.

Influencing factors
Influence of concrete strength
Concrete strength designation | ¢ 5455 | ¢ 25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fg = (Foxcune/25N/mma)Y? 1 1,1 1,22 1,34 1,41 1,48 1,55

fek cube = CONCrete compressive strength, measured on cubes with 150 mm side length

Influence of angle between load applied and the direction perpendicular to the free edge

Angle R 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=90°
T
(- | L
g (cos NELLY 1 | 101|105 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
o 25

Influence of base material thickness

hic 015 | 03 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 135|215
fo= {5 c)}” <1 0,32 | 045 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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Influence of anchor spacing and edge distance ® for concrete edge resistance: f,
f4=(c/he)™ - (1 +s/[3-¢c])-05

Single Group of two anchors s/hg

anchor |'075[1,50[2,25[3,00][3,75[4,50 [ 5,25 [6,00]6,75] 7,50 [ 8,25 [ 9,00 | 9,75 [ 10,50 [ 11,25
0,50 0,35 | 0,27| 0,35] 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35
0,75 0,65 | 0,43|0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63| 0,75/ 0,88| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00
1,25 1,40 0,84| 0,98 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 1,07| 1,22| 1,38| 1,53| 1,68| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 232 |1,32]1,49| 1,65|1,82| 1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 1,59|1,77| 1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 | 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38]| 3,38| 3,38
2,50 3,95 | 2,17|2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 2,49| 2,69| 2,90| 3,11| 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56| 4,56| 4,56
3,00 520 | 2,81| 3,03| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20 5,20
3,25 586 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 4,96| 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21| 4,44| 4,68| 491| 5,14| 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87| 4,12| 4,36| 4,60| 4,84| 5,08| 5,33| 5,57| 581| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 | 4,25| 450]| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 | 4,64| 490| 5,15| 541| 5,67 | 5,93| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99]| 8,25
4,50 9,65 | 5,04| 5,30| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27| 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59| 8,88| 9,17| 9,45| 9,74 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67| 9,97 10,26| 10,55| 10,85
- The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing smy, and

the minimum edge distance Cpjn.

c/hes

Influence of embedment depth
Anchor size M6x40 M8x40 M10x50 M10x60 M12x60
frer= 0,05 - (her / d)-®® 0,29 0,23 0,28 0,38 0,32

Influence of edge distance
cld 4 6 8 10 15 20 30 40

fo=  (d/c)°* 0,77 0,71 0,67 0,65 0,60 0,57 0,52 0,50
a) The edge distance shall not be smaller than the minimum edge distance Cyjn.

Combined tension and shear loading

For combined tension and shear loading see section “Anchor Design”.

Precalculated values

Design resistance calculated according ETAG 001, Annex C and data given in ETA-02/0027, issue 2007-09-20.
All data applies to concrete C 20/25 — ek cupe =25 N/mm2.

Recommended loads can be calculated by dividing the design resistance by an overall partial safety factor for
action y = 1,4. The partial safety factors for action depend on the type of loading and shall be taken from national
regulations.
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Design resistance

Single anchor, no edge effects

Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60
Min. base material thickness h,;, [nm]| 100 | 100 | 110 | 130 | 130 | 100 | 100 | 110 | 130 | 130
{ Tensile Ngg
HSC-l [kN] | 8,5 85 | 11,9 | 156 | 156 | 6,1 6,1 85 | 11,2 | 11,2
@ HSC-IR [kN] | 7,5 85 | 11,9 | 142 | 156 | 6,1 6,1 85 | 11,2 | 11,2
Shear Vgq, without lever arm
~ |HSCA [kN] | 6,4 98 | 12,2 | 12,2 | 146 | 64 98 | 12,2 | 12,2 | 14,6
$ HSC-IR [kN] | 4,5 6,9 8,5 85 | 10,3 | 45 6,9 8,5 85 | 10,3
Single anchor, min. edge distance (C = Cpin)
Non-cracked concrete Cracked concrete
Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x

40 40 50 60 60 40 40 50 60 60
Min. base material thickness h,, [nm]| 100 | 100 | 110 | 130 | 130 | 100 | 100 | 110 | 130 | 130
Min. edge distance Cy, [mm]| 40 40 50 60 60 40 40 50 60 60

4 Tensile Ngg
HSC-I
e |HsC-R [kN] 6,1 6,4 42 | 11,7 | 11,7 | 4,6 4,6 6,4 8,4 8,4
Shear Vgq, Without lever arm
@‘ HSC-
o |HSCR [kN] 3,6 3,6 52 6,8 7,0 2,5 2,6 3,7 4.9 4.9

Double anchor, no edge effects, min. spacing (S = Smin),
(load values are valid for one anchor)

Non-cracked concrete Cracked concrete

Anchor size M6x | M8x | M10x | M10x | M12x | M6x | M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60

Min. base material thickness h.,;, [nm]| 100 | 100 | 110 | 130 | 130 | 100 | 100 | 110 | 130 | 130
Min. spacing Smin [Mmm]| 40 40 50 60 60 40 40 50 60 60

¢ Tensile Ngq
- | HSC kN] | 56 | 57 | 77 | 104 | 104 | 40 | 40 | 57 | 74 | 7.4
8. |HSC-IR
Shear Vgq, without lever arm
%.Sm-n' HSC-| [kN] | 6,4 98 | 12,2 | 12,2 | 146 | 6,4 81 | 11,3 | 12,2 | 14,6
HSC-IR [kN] | 4,5 6,9 8,5 85 | 10,3 | 45 6,9 8,5 8,5 | 10,3
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