HSC-I Safety anchor

HSC-l 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

- slainless steel available for
external applications
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PROFIS
A Small edge : : European
Tensile ; Fire Corrosion ; CE Anchor
Concrete distance i Shock : Technical ;
zone snd spacing resistance resistance Approval conformity Si;i»gan:e
Approvals / certificates
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

WF 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

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

For details see Simplified design method

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

Concrete C 20/25, fu cube = 25 Nimm?

Mean ultimate resistance HSC-l and HSC-IR

MNon-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 Nrym
HSC-| [kN] 16,6 | 166 | 23,3 | 306 | 306 | 13,3 | 13,3 | 186 | 245 | 24,5
HSC-IR [kN] 148 | 166 | 23,3 | 306 | 306 | 13,3 | 133 | 186 | 245 | 24,5
Shear Vrym
HSC-| [kN] 104 | 159 | 198 | 7198 | 234 | 104 | 158 | 198 | 19,8 | 234
HSC-IR [kN] 9.1 1519 | s | g | 2008 | 99 | i88 | 8 | iES | 20i8
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HSC-I Safety anchor

Characteristic resistance HSC-l and HSC-IR

Mon-cracked concrete Cracked concrete
Anchor size Méx | MB8x | M10x | M10x | M12x M6x M8x | M10x | M10x | M12x
40 40 50 60 60 40 40 50 60 60

Tensile Ngy

HSC-l [kN] 12,8 12,8 17.8 234 234 9,1 9.1 12,7 16,7 16,7

HSC-IR [kN] 12,8 12,8 17,8 234 234 91 | 9.1 12,7 167 | 16,7
Shear Ve

HSC-| [kN] 80 12,2 152 | 152 | 182 B0 | 122 15,2 15, 18,2

HSC-IR [kN] 7.0 10,7 153 | 133 16,0 o | foF 13,3 133 | 160

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 Ngy

HSC-I [kN] 8.5 8.5 1.9 | 156 15,6 61 | 61 85 112 | 1.2

HSC-IR [kN] 7.5 8,5 11,9 14,2 15,6 61 | 61 8,5 11,2 11,2
Shear Vry

HSC-I [k 64 9.4 122 122 14,6 64 | 98 12,2 122 14.6

HSC-IR (kN 45 6.9 85 8,5 10,3 45 | 68 8.5 8,5 10.3

Recommended loads HSC-l and HSC-IR

Mon-cracked concrete Cracked concrete
Anchor size M6éx | M8x | M10x | M10x | M12x  M6x M8x | M10x | M10x | M12x
' 40 40 50 60 60 40 40 50 60 60

Tensile Ny ™

HSCAl [kN] 6,1 6.1 8,5 11,2 11,2 43 | 43 6.1 8,0 8.0

HSC-IR [kN] 54 6,1 8,5 10,1 11,2 43 | 43 6,1 8,0 8,0
Shear Viee

HSC-I [kN] 46 | 70 [ 87 [ 87 [ 1041 46 [ 70 [ 87 | 87 [ 104

HSC-IR [kN] 3,2 49 6,1 6,1 7.3 32 | 49 6,1 6,1 7.3

- With overall partial safety factor for action ¥ = 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| Mé6x40 M8x40 M10x50 M10x60  M12x60
-l 800 800 800 800 800
Nominal tensile strength fy,  [N/mm?]
-IR 600 600 700 700 700
-l 640 640 640 640 640
Yield strength f, N/mm?
e [ IR 355 355 350 350 340
Stressed cross-section for
internal threaded version A fron] 4R 20 28,3 34,0 34,8 40,8
Stressed cross-section for
bolt version Aga [mm?3] | -lIR 20,1 36,6 58,0 58,0 84,3
Moment of resistance W [mm?] -I,IR 12,7 31,2 62,3 62,3 109,2
Design bending resistance (Nm] -l 9,6 24 48 48 84
without sleeve Mg s -IR 7.1 16,7 33,3 33,3 59,0
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HSC-I Safety anchor

Material quality

Part |

Material

Carbon steel

Cone bolt with , with internal
or external thread

steel strength 8.8, galvanised to min. 5 pm

HSC-l

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 Is d Iy
[mm] [mm] [mm] [mm]
HSC-I(R) MG6x40 M6& 13,5 40,8 135 43,3
HSC-I(R) M8x40 M8a 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-I(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-IR M6 x 40 A4)

=] = E_q i o]
Ll - [
I ls
Setting
Installation equipment

Anchor size HSC-/IR | HSC-IR | HSC-R | HSC-IR HSC-l/IR

M6x40 M8x40 M10x50 | M10x60 M12x60

_ TR 4R _ ! TE 16; TE 16-C; TE 16-M;
Rotary hammer for setiing TETGIE LA I8 16; TE 105 TE 1ol TE 25, TE 30; TE 35; TE 40
TE 25; TE 30; TE 35
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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HSC-I Safety anchor

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 hy and effective anchorage depth hg
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HSC-I Safety anchor

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 dews  [mm] 14,5 16,5 18,5 18,5 20,5
Depth of drill hole hy 2 [mm] 46 46 56 68 68
E)L?J:aeeter of clearance hole in the di= [mm] 7 9 12 12 14
Effective anchorage depth et [mm] 40 40 50 60 80
Screwing depth mins  [mm] 6 8 10 10 12
maxs [mm] 16 22 28 28 30
Width across sSw [mm] 10 13 17 17 19
Installation torque Tinat [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 ~ |'mn |(mmI{ 100 100 110 130 130
Minimum spacing Smin _|[mm] 40 40 50 60 60
Minimum edge _

dictines Cwin  |[mm] 40 40 50 60 60
Critical spacing for

et cons feiluie: | =N [mm] 120 120 150 180 180
Critical edge distance

for concrete cone Con  |[mm] 60 60 75 90 90
failure

Critical spacing for

splitting failure Sersp | [MM] 130 120 170 180 180
Critical edge distance

for splitting failure Cersp | [MM] 28 Ba a8 - i

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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HSC-| Safety anchor

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: Nras

- Concrete pull-out resistance: Ngap = Nrap - fo

- Concrete cone resistance: Nrge = M”M,= g Fap fon Fan - Fren "_7;'-;
. Concrete splitting resistance (only non-cracked concrete): - |
Nﬂu,sp - Nuﬂd.c -fg- f1.lp ’ fz.sp k fs,sp . fn,sn J fra..hl i
=
Basic design tensile resistance
Design steel resistance Nrgs
Anchor size M6x40 M8x40 M10x50 | M10x60 M12x60
HSC-l [kN] 10,7 16,3 20,2 20,2 243
Ness ISR [kN] 7.5 11,4 14,2 14,2 171
Design pull-out resistance Nggp = N%4p - 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’rap [kN] No pull-out failure No pull-out failure
Design concrete cone resistance NRd,c = Nond'c -fa- f1.N . fZ.N . f3,N . frn.N
Design splitting resistance ? Nrqsp = N°rac - fa - Fisp - Fosp - Fasp - Frsp - fren
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
Nroc [kN] 85 | 85 [ 119|156 | 156 | 61 | 61 | 85 | 11.2 | 11,2

- Splitting resistance must only be considered for non-cracked concrete
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HSC-I Safety anchor

Influencing factors

Influence of concrete strength

?é’""“:"z:g"“"“‘ designation € 20/25 | C 25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60

fo = (Facune/25N/mm?)'2 @ 1 1,22 1,34 1,41 1,48 1,55
- facwe = concrete compressive strength, measured on cubes with 150 mm side length

Influence of edge distance *

cl

e 01|02 |03 04 |05 06|07 | 08| 09 1

ClCerap

fin = 07+03c/cans1

= . 073 | 0,76 | 0,79 | 0,82 | 0,85 0,88 | 0,91 | 0,94 | 097 | 1

fl.sp = 0,7+ 0,3-01'43.:,3,3 =1

fon = 05(1+clcgn) =1

2 ( Cernl) 0,55 | 060 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

fose = 0,5(1+ clegsp) < 1 ‘

- The edge distance shall not be smaller than the minimum edge distance ¢, given in the table with the
setting details. These influencing factors must be considered for every edge distance.

Influence of anchor spacing *

s/
2ok 01| 02|03 |04 |05 06|07 | 081/ 09 ]| 1
SlSersp

fan = 0,5(1+8/5,y) <1

ek S + /%) 0,55 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1
fssp = 0,5(1+ S/Sgsp) < 1

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

Influence of base material thickness

hihg 20 | 22 | 24 | 26 | 2,8 | 30 | 3,2 | 3,4 | 36 23,68
frge = [HZhOP? 1 107 | 113 | 1,19 | 125 | 1,31 | 137 | 142 | 148 | 15
Influence of reinforcement

Anchor size MEx40 M8x40 M10x50 M10x60 M12x60
Foli = |c-,5 + he/200mm < 1 07" 07 0,75 ¥ 08" 08%

- 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.

Shear loading

The design shear resistance is the lower value of

- Steel resistance: VRas

. Concrete pryout resistance:

- Concrete edge resistance:

120

Vracp = K« Ngac
Vrde =Vrac-fa-fa-fn-fa-Fror- f
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HSC-| Safety anchor

Basic design shear resistance

Design steel resistance Vgrys

Anchor size M6x40 M8x40 M10x50 M10x60 M12x60

v HSC-I [kN] 6,4 9.8 12,2 12,2 14,6
R9% THSCAIR [kN] 45 6.9 8,5 8,5 10,3

Design concrete pryout resistance Vggcp = k - NRd,ca’

Anchor size M6x40 | MB8x40 | M10x50 | M10x60 | M12x60

k 2,0

a) Mgge Design concrete cone resistance

Design concrete edge resistance * Vege = Vorae - fa- fa - frn- fa- Frer- f

Non-cracked concrete Cracked concrete

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

40 | 40 | 50 | 60 | 60 | 40 | 40 | 50 | 60 | 60
Virdae [kN] 149|185 | 226 | 22,7 | 270 | 105 | 13,1 | 16,0 | 16,1 | 19,1

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

Influencing factors
Influence of concrete strength
&“,;‘\?”m‘?lm"gﬂ' designation | ~ 5005 | ¢ 25/30 | C 30137 C 35045 | C 40/50 | C 45155 | ¢ 50/60
fo = (foxcune/25N/Mmm2)'"* @ 1 11 1,22 1,34 1,41 1,48 1,55

- fekcube = 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 0° | 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=90°
Wi
P | 1
"“\E{mw }I:+[sina—r ] BLl.| 1 1,01 [ 1,05 | 1,13 | 1,24 | 1,40 | 164 | 1,97 | 232 | 250
¥ 2'_5

Influence of base material thickness
hic 015 | 0,3 (045 | 06 | 075 | 09 (105 | 1,2 | 1,35 | 21,5
fo= {h(1,5-c}"™ <1 0,32 | 045 | 055 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 095 | 1,00
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HSC-| Safety anchor

Influence of anchor spacing and edge distance * for concrete edge resistance: f,
fa=(c/hen"™® - (1+s/[3-¢])-05

clhy Single Group of two anchors s/hg;

anchor 1 075[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 §027| 035|035 0,35| 0,35)| 0,35| 0,35| 0,35| 0,35| 0,35/ 0,35| 0,35| 0,35| 0,35 0,35
0,75 065 |043| 054| 065| 0,65( 0,65| 065| 0,65| 065| 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
1,25 140 | 084| 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
1,50 184 107 122|138 153| 168| 1.84| 1.84| 1,84 1,84| 1,84| 1,84| 1,84 1.84| 1,84| 1,84
1,75 2,32 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
2,00 283 1159|177 194| 212| 2,30| 247 | 2,65| 2,83| 283| 2,83| 2,83]| 2,83| 283| 2,83| 2,83
2,25 3,38 |1,88| 206| 2,25| 244| 263| 2,81| 3,00| 3,19| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38
2,50 395 | 217| 237| 2,57 2,77| 296| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95]| 3,95| 3,95| 3,95] 3,95
2,75 4,56 249| 269| 290| 3,11| 3,32| 3,562| 3,73 3,94| 4,15| 4,35| 4,56| 4,56| 4,56| 4,56| 4,56
3,00 520 1281 303|325|346( 368| 390| 411| 433| 455| 4,76| 4,98| 5,20| 520| 520| 520
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
3,50 655 |351|374|398|421|444| 468| 491| 514| 538| 561| 585| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3.87| 412| 436| 460| 484| 508| 533| 557| 581 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 B,00 | 425| 450| 4,75] 5,00 5,26| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25 7,50| 7,75
4,25 876 | 464| 480( 515| 541| 567| 593| 6,18| 6,44| 6,70| 6,96| 7,22| 747| 7,73| 7,99| 8,25
4,50 955 | 504| 530| 557| 583| 6,10| 6,36| 6,63| 6,89| 716| 7,42| 7,69| 7,95| B22| 849| B,75
4,75 10,35 | 545| 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 | 587| 615| 643| 6,71| 699| 727| 7,55 7,83 8,11| 8,39| 866| 8,94| 922| 950| 9,78
5,25 12,03 | 6,30| 6,58| 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| 704| 733| 762| 7,92| 8,21| 850| 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 S, and
the minimum edge distance Cui.

Influence of embedment depth

Anchor size MEx40 M8x40 M10x50 M10x60 M12x60
fre=  0,05- (hy /d)'®® 0,29 0,23 0,28 0,38 0,32
Influence of edge distance *

cld 4 6 8 10 15 20 30 40
f,=  (d/c)® 077 | 07 067 | 065 | 060 | 057 | 052 | 050
a) The edge distance shall not be smaller than the minimum edge distance ¢y

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