HSA Stud anchor

HSA Stud anchor

Anchor version

Benefits

HSA Carbon steel
with DIN 125 washe

HSA-R Stainless
steel A4

HSA-R2 Stainless
steel A2

with DIN 125 washer

HSA-BW Carbon
steel

with DIN 9021
washer

- Fast & convenient setting
behaviour

- Reliable ETA approved torqueing
using impact wrench with torque
bar for torque control

- small edge and spacing distances
- High loads

- Three embedment depths for
maximal design flexibility

- M12, M16 and M20 ETA approved
for diamond cored holes using DD
30-W and matching diamond core
bit

- Suitable for pre- and through
fastening

A4 | IER

Small edge .
. Fire
Concrete distance X
) resistance
and spacing

Approvals / certificates

316 | IS ‘CEH@

. European
Corrosion P . CE
. Technical .
resistance conformity
Approval

PROFIS
Anchor

Diamond
drilled desian
holes 9
software

Description

Authority / Laboratory

No. / date of issue

European technical approval ¥

DIBt, Berlin

ETA-11/0374 / 2012-07-19

Fire test report

IBMB, Braunschweig

3215/229/12 / 2012-08-09

a) All data given in this section according ETA-11/0374, issue 2012-07-19.

Basic loading data (for a single anchor)

All data in this section applies to

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

- Steel failure
- Minimum base material thickness

- Non-cracked Concrete C 20/25, fe cupe = 25 N/mm?
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HSA Stud anchor

Mean ultimate resistance

Anchor size M6 M8 M10
Effective anchorage |\ i | 30 | 40 | 60 | 30 | 40 | 70 | 40 | s0 | 80
depth
Tensile Nrym
HSA, HSA-BW [kN] 80 | 95 | 95 | 11,0 | 170 | 173 | 170 | 23,7 | 29,4
HSA-R2, HSA-R [kN] 80 | 100 | 11,9 | 11,0 | 170 | 192 | 170 | 23,7 | 33,2
Shear Vkum
HSA, HSA-BW [kN] 68 | 68 | 68 | 110 | 11,1 | 111 | 198 | 19,8 | 198
HSA-R2, HSA-R [kN] 76 | 76 | 76 | 110 | 129 | 129 | 237 | 237 | 237
Anchor size M12 M16 M20
Eggt‘;]“"e anchorage |\ nm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
Tensile Nrym
HSA, HSA-BW kN] | 23,7 | 351 | 435 | 351 | 480 | 66,4 | 435 | 67,0 | 827
HSA-R2, HSA-R kN] | 23,7 | 351 | 465 | 351 | 480 | 66,4 | 435 | 67,0 | 827
Shear Vkum
HSA, HSA-BW kN] | 81,0 | 31,0 | 310 | 536 | 53,6 | 536 | 87,1 | 90,1 | 901
HSA-R2, HSA-R kN] | 80,8 | 30,8 | 30,8 | 59,3 | 59,3 | 59,3 | 87,1 | 96,5 | 96,5
Characteristic resistance
Anchor size M6 M8 M10
Effective anchorage | 1,01 | 30 40 60 30 40 70 40 50 80
depth
Tensile Nk
HSA, HSA-BW [kN] 60 | 75 | 90 | 83 | 128 | 160 | 12,8 | 17,9 | 250
HSA-R2, HSA-R [kN] 60 | 75 | 90 | 83 | 128 | 160 | 12,8 | 17,9 | 250
Shear Vgy
HSA, HSA-BW [kN] 65 | 65 | 65 | 83 | 106 | 106 | 189 | 189 | 189
HSA-R2, HSA-R [kN] 72 | 72 | 72 | 83 | 123 | 123 | 226 | 226 | 22,6
Anchor size M12 M16 M20
Eggg"’e anchorage | nm] | s0 | 65 | 100 | 65 | 80 | 120 | 75 | 100 | 115
Tensile Ny
HSA, HSA-BW [kN] 17,9 | 26,5 | 350 | 265 | 36,1 | 500 | 32,8 | 50,5 | 62,3
HSA-R2, HSA-R [kN] 17,9 | 26,5 | 350 | 265 | 36,1 | 500 | 32,8 | 50,5 | 62,3
Shear Vgy
HSA, HSA-BW kN] | 295 | 29,5 | 295 | 51,0 | 51,0 | 510 | 656 | 858 | 858
HSA-R2, HSA-R kN] | 29,3 | 293 | 29,3 | 56,5 | 56,5 | 56,5 | 656 | 91,9 | 91,9
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HSA Stud anchor

Design resistance

Anchor size M6 M8 M10
Sggt‘;]“"e anchorage mm] | 30 | 40 | 60 | 30 | 40 | 70 | 40 | s0 | 8o
Tensile Ngg
HSA, HSA-BW [kN] 4,0 5,0 6,0 55 8,5 10,7 8,5 11,9 16,7
HSA-R2, HSA-R [kN] 4,0 5,0 6,0 55 8,5 10,7 8,5 11,9 16,7
Shear Vggy
HSA, HSA-BW [kN] 5,2 5,2 5,2 55 8,5 85 | 151 | 151 | 151
HSA-R2, HSA-R [kN] 55 5,8 5,8 55 9,8 98 | 181 | 181 | 18,1
Anchor size M12 M16 M20

Eggt‘;]“"e anchorage |\ nm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115

Tensile Ngg
HSA, HSA-BW [kN] 11,9 17,6 23,3 17,6 24,1 | 33,3 21,9 33,7 | 41,5
HSA-R2, HSA-R [kN] 11,9 17,6 23,3 17,6 24,1 | 33,3 21,9 33,7 | 41,5
Shear Vggy
HSA, HSA-BW [kN] 23,6 23,6 23,6 | 40,8 | 40,8 | 40,8 | 43,7 68,6 68,6
HSA-R2, HSA-R [kN] 234 | 23,4 | 234 | 452 | 452 452 | 43,7 73,5 73,5

Recommended loads

Anchor size M6 M8 M10
Egst‘;]“"e anchorage p  1nm | 30 40 60 30 40 70 40 50 80
Tensile Ny, ?
HSA, HSA-BW [KN] 2,9 3,6 43 | 40 6,1 7,6 6,1 85 | 11,9
HSA-R2, HSA-R [KN] 2,9 3,6 43 | 40 6,1 7,6 6,1 85 | 11,9
Shear V. ¥
HSA, HSA-BW [kN] 37 | 37 | 37 | 40 | 61 | 61 | 108 | 108 | 108
HSA-R2, HSA-R [KN] 4,0 4.1 4.1 4,0 7,0 70 | 129 | 12,9 | 12,9
Anchor size M12 M16 M20

Eggg"’e anchorage | nm] | s0 | 65 | 100 | 65 | 80 | 120 | 75 | 100 | 115

Tensile Ny, ?
HSA, HSA-BW [kN] 8,5 12,6 16,7 12,6 17,2 23,8 15,6 24,0 29,7
HSA-R2, HSA-R [kN] 8,5 12,6 16,7 12,6 17,2 23,8 15,6 24,0 29,7
Shear V. ¥
HSA, HSA-BW [kN] 16,9 16,9 16,9 29,1 29,1 29,1 31,2 49,0 49,0
HSA-R2, HSA-R [kN] 16,7 16,7 16,7 32,3 32,3 32,3 31,2 52,5 52,5

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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HSA Stud anchor

Materials
Mechanical properties
Anchor size M6 M8 M10 M12 M16 M20
Nominal HSA
! HSA-BW [N/mm?2] 650 580 650 700 650 700
tensile
strength HSA- R2
fuk thread HSA-R [N/mm?2] 650 560 650 580 600 625
Yield non gy INmmz | 520 464 520 560 520 560
strength
fy thread :22:22 NNmm?] | 520 448 520 464 480 500
Stressed HSA
Cross- HSA-BW
section HSA-R2 [mm?2] 20,1 36,6 58,0 84,3 157,0 245,0
As thread HSA-R
HSA
Moment of HSA-BW 3
resistance W HSA-R?2 [mm3] 12,7 31,2 62,3 109,2 277,5 540,9
HSA-R
Char. bending 1angy  INM] 9,9 21,7 48,6 91,7 216,4 454,4
reosistance HSARD
M .
Rk,s HSA-R [Nm] 9,9 21,0 48,6 76,0 199,8 405,7
Material quality
Type Part Material Coating
Bolt Carbon-steel
Egﬁ BW Sleeve Carbon-steel
HSA :carbon steel, according Table 4 Galvanized (=5 pm)
Washer

Carbon Steel

HSA-BW: carbon steel, according Table 4

Hexagon nut

Steel, strength class 8, EN 20898-2

Bolt

Stainless steel A2, 1.4301 or 1.4162

M6 - M20 coated

HSA-R2
Sleeve Stainless steel A2, 1.4301 or 1.4404 -

Stainless Steel Washer Stainless steel grade A2 -

Grade A2 Hexagon nut  |Stainless steel grade A2 M6 - M20 coated

HSA-R Bolt Stainless steel grade A4, 1.4401 or 1.4362 M6 - M20 coated
Sleeve Stainless steel A2, 1.4301 or 1.4404 -

Stainless Steel Washer Stainless steel grade A4 -

Grade A4

Hexagon nut

Stainless steel grade A4

M6 - M20 coated

10/2012
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HSA Stud anchor

Anchor dimensions and coding

Product marking and identification of anchor

Beginning of thread: setting depth indicator for hpom 1 Blue ring: setting depth indicator for hyom,2
Nhom,1 IS reached when non-threaded Nnom,2 IS reached when the blue
part of the bolt is completely below the ring is completely below the
concrete surface concrete surface

Sleeve Bolt Washer Nut Letter code

— =

e

£ ) v
) 22 I
= . Il
Jj —
Marking: —— Material code
e.g.
Hilti HSA ... Brand and Anchor type

M12 65/50/15 ... Anchor Size and the max. tix 1/ tix 2/ tix3 for the corresponding hpom.1/ Nnom.2/ Nnom.3

Material code for identification of different materials

Type HSA/ HSA-BW (stet'?nSIeAs-sR szteel (stai:E?S- Izteel
yp (carbon steel)

grade A2) grade A4)

Material Code

Letter code Letter code Letter code
without mark with two marks with three marks

Effective and nominal anchorage depth

Anchor size M6 M8 M10
Egst‘;“"e anchorage - nm) | 30 40 60 30 40 70 40 50 80
g'gg?r']”a' anchorage = rom) | a7 47 67 39 49 79 50 60 90
Anchor size M12 M16 M20
Egst‘;]“"e anchorage = nm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
g'é’g?r']”a' anchorage p  roml | 64 79 | 114 | 77 92 | 132 | 90 | 115 | 130
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HSA Stud anchor

Letter code for anchor length and maximum thickness of the fixture tsix

Type HSA, HSA-BW, HSA-R2, HSA-R

Size M6 M8 M10 M12 M16 M20

hoom [MM] | 37/47/67 | 39/49/79 | 50/60/90 | 64/79/114 | 77/92/132 | 90/ 115 /130

Letter tix tix,1/trix, 2/ ix 3 trix, 1/trix, 2/ tix 3 trix, 1/trix, 2/ tix 3 tix,1/trix 2/ ix 3 i, 1/trix 2/ ix,3 trix, 1/trix, 2/ tix 3

z 5/-1- 5/-1- 5/-1- 5/ -I- 5/-1- 5/-1-
y 10/-/- 10/-/- 10/-/- 10/-/- 10/-/- 10/-/-
X 15/5/- 15/5/- 15/5/- 15/-1- 15/-1- 15/-/-
w 20/10/- 20/10/- 20/10/- 20/5/- 20/5/- 20/-/-
Y 25/15/- 25/15/- 25/15 25/10/- 25/10/- 25/-1-
u 30/20/- 30/20/- 30/20/- 30/15/- 30/15/- 30/5/-
t 35/25/5 35/25/- 35/25/- 35/20/- 35/20/- 35/10/-
S 40/30/10 40/30/- 40/30/- 40/25/- 40/25/- 40/15/-
r 45/35/15 45/35/5 45/35/5 45/30/- 45/30/- 45/20/5
a 50/40/20 50/40/10 50/40/10 50/35/- 50/35/- 50/25/10
o] 55/45/25 55/45/15 55/45/15 55/40/5 55/40/- 55/30/15
o] 60/50/30 60/50/20 60/50/20 60/45/10 60/45/5 60/35/20
n 65/55/35 65/55/25 65/55/25 65/50/15 65/50/10 65/40/25
m 70/60/40 70/60/30 70/60/30 70/55/20 70/55/15 70/45/30
| 75/65/45 75/65/35 75/65/35 75/60/25 75/60/20 75/50/35
Kk 80/70/50 80/70/40 80/70/40 80/65/30 80/65/25 80/55/40
i 85/75/55 85/75/45 85/75/45 85/70/35 85/70/30 85/60/45
i 90/80/60 90/80/50 90/80/50 90/75/40 90/75/35 90/65/50
h 95/85/65 95/85/55 95/85/55 95/80/45 95/80/40 95/70/55
g 100/90/70 100/90/60 100/90/60 100/85/50 100/85/45 100/75/60
f 105/95/75 105/95/65 105/95/65 105/90/55 105/90/50 105/80/65
e 110/100/80 110/100/70 110/100/70 110/95/60 110/95/55 110/85/70
d 115/105/85 115/105/75 115/105/75 115/100/65 115/100/60 115/90/75
[ 120/110/90 120/110/80 120/110/80 125/110/75 120/105/65 120/95/80
b 125/115/95 125/115/85 125/115/85 135/120/85 125/110/70 125/100/85
a 130/120/100 130/120/90 130/120/90 145/130/95 135/120/80 130/105/90

Anchor length in bolt type and grey shaded are standard items. For selection of other anchor length, check
availability of the items.

Setting

Installation equipment

Anchor size M6 M8 M10 M12 M16 M20
TE40 -

Rotary hammer TE2 - TE16 TE70

Other tools hammer, torque wrench, blow out pump
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HSA Stud anchor

Setting instruction

Drill and clean borehole

Standard drilling method Alternative drilling method
M6 — M20: Hammer drilling (HD) M12 — M20: Diamond drilling (DD)

ne
4

]

Install anchor with hammer or machine setting tool

Standard setting method Alternative setting method
M6 — M20: Hammer setting M8 — M16: Machnine setting

3.A HS-SC

\,

SR

Tightening the anchor

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

Check setting
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HSA Stud anchor

Machine tightening of the anchor for standard installation torque

Type HSA, HSA-BW, HSA-R2, HSA-R
Anchor Size M6 M8 M10 M12 M16 M20
Setting position 006 00© 0060600600
Nominal heom [mm]| 37 | 47 | 67 | 39|49 | 79 |50 |60 | 90 | 64 | 79 |[114] 77 | 92 |132] 90 |115]130
anchorage depth
Standard
installation torque Tinse [NM] i 15 25 50 80 )
Setting tool S-TBHSA | S-TBHSA | S-TBHSA | S-TB HSA
9 M8 M10 M12 M16
Impact screw driver Hilti SIW 14-A Hilti
P . Hilti SIW 22-A SIW 22T-A .
HSA, HSA-BW 1 1 1
Speed 3 -
HSA-R2, HSA-R 3 3
Setting time tset [SEC.] 4

Y The impact screw driver operates with a fixed speed.

Setting instruction for HSA, HSA-BW, HSA-R2 and HSA-R M8 — M16
Tightening the anchor - alternatively with imact screw driver and special socket

Selecting the impact screw driver, battery and special socket

@ Siw —
SIW14-A 14V 16An/33Ah o7
1.6Ah/2.6Ah/
swaea  2v ot v =
&) SIW22T-A 22V 26Ah/3.3Ah - Y

Selecting the speed setting and state of charge of the battery

A5 [SSH STB HSA M10
AN STB HSA M12
(181 S-TB HSA M16

S-TBHSAM10
STBHSAM12
S-TBHSA M16

HSA / HSA-BW CI
HSA-R / HSA-R2 C‘

Tighten the anchor and check the installation

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

Setting details

One anchor length for different fixture thickness tsx and the corresponding setting positions
] |
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L Drill hole depth h; N tix 2
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Fixture thickness tg,

Different anchor length for different setting positions and the corresponding fixture thickness tyy
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HSA Stud anchor

Setting details
Anchor size M6 M8 M10

Nominal anchorage
depth

Minimum base
material thickness

>

nom [Mm] 37 a7 67 39 49 79 50 60 90

Rmin ~ [Mm] 100 100 120 100 100 120 100 120 160

Minimum spacing Smin  [Mm] 35 35 35 35 35 35 50 50 50
Minimum edge Coin [mm] | 35 35 35 40 35 35 50 40 40
distance

Nominal diameter of

drill bit do  [mm] 6 8 L

Cutting diameter of

drill bit deu < [mm] 6.4 8,45 10,45

Depth of drill hole hy= [mm] 42 52 72 44 54 84 55 65 95
Diameter of clearance

hole in the fixture di< [mm] ! 9 12

Torgque moment Tinst  [NM] 5 15 25

Width across SW  [mm] 10 13 17
Anchor size M12 M16 M20
ge"gt"r']"a' anchorage ol | 64 79 | 114 | 77 92 | 132 | 90 | 115 | 130

Minimum base

: . hpin~ [Mm] 100 140 180 140 160 180 160 220 220
material thickness

Minimum spacing Smin  [Mm] 70 70 70 90 90 90 195 175 175

(';’.“”'m”m edge Cmin [mm] | 70 65 55 80 75 70 | 130 | 120 | 120
istance

Nominal diameter of

drill bit do [mm] 12 16 20

Cutting diameter of

drill bit dews [mm] 12,5 16,5 20,55

Depth of drill hole hy2 [mm] 72 87 122 85 100 140 98 123 138

Diameter of clearance

hole in the fixture dr< [mm] 14 18 22

Torgue moment Tinst  [NM] 50 80 200

Width across SW  [mm] 19 24 30
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HSA Stud anchor

Design parameters

Anchor size M6 M8 M10
Slg;rgkl]nal anchorage hoom  [MM] 37 47 67 39 49 79 50 60 90
(Ijigfst(;]tlve anchorage he  [mm] 30 40 60 30 40 70 40 50 80

Critical spacing for

o X Sersp  [MM] 100 120 130 130 180 200 190 210 290
splitting failure :

Critical edge distance

for splitting failure Cersp  [MM] 20 60 65 65 90 100 95 105 | 145

Critical spacing for

concrete cone failure ¢ [mm] 90 120 180 90 120 210 120 150 240

Critical edge distance

for concrete cone Carn  [Mm] 45 60 20 45 60 105 60 75 120
failure

Anchor size M12 M16 M20
yg&‘r']”a' anchorage  p - rom) | 64 | 79 | 114 | 77 | 92 | 132 | 90 | 115 | 130
Eg&‘;‘“"e anchorage 1 1nm) | s0 | 65 | 100 | 65 | 8 | 120 | 75 | 100 | 115

Critical spacing for

splitting failure Sersp  [MM] 200 250 310 230 280 380 260 370 400

Critical edge distance

for splitting failure Corsp  [MM] 100 125 155 115 140 190 130 185 200

Critical spacing for

concrete cone failure ¢ [mm] 150 195 300 195 240 360 225 300 345

Critical edge distance
for concrete cone Coan  [Mmm] 75 97,5 150 97,5 120 180 112,5 150 172,5
failure

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be
reduced.
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HSA Stud anchor

Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according ETA-11/0374,
issue 2012-07-19.
= 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 conservative: 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: NRrd s

- Concrete pull-out resistance:  Nrgp = NORd,p -fg

- Concrete cone resistance: Nrac = N(’Rd,C <fg - fan-fon - fan - fren “«?,:
. Concrete splitting resistance (only non-cracked concrete): B
NRd,sp = NORd,sp * fB ‘ fl,sp * fz,sp ‘ fs,sp * fh,sp ‘ fre,N -"/-
P
Basic design tensile resistance
Design steel resistance Ngg s
Anchor size M6 M8 M10 M12 M16 M20
N HSA, HSA-BW [kN] 6,4 11,8 20,0 29,6 59,0 88,5
Rds HSA-R2, HSA-R  [kN] 8,7 13,1 25,0 31,9 62,6 68,5
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HSA Stud anchor

Design pull-out resistance Ngrqgp = N%dp - fa

Anchor size M6 M8 M10
Egst‘;]“"e anchorage ' rmm] | 30 40 60 30 40 70 40 50 80
Nrap EEQZF'??’ESXV.’FQ kN] | 40 | 50 | 60 | Nopullout | 107 | Nopullout | 16,7
Anchor size M12 M16 M20
Egst‘;’f“’e anchorage " m] | s0 | 65 | 100 | 65 | 80 | 120 | 75 | 100 | 115
N°Rap :gﬁF?ZS/ESXVR [kN] No pull-out 23,3 No pull-out | 33,3 No pull-out
Design concrete cone resistance Nrgc = N%rgc - fs - fin - fan - fan - fren
Anchor size M6 M8 M10
Egst‘;]“"e anchorage - m | 30 40 60 30 40 70 40 50 80
Nese  onmorions [N | 55 | 85 | 156 | 55 | 85 | 197 | 85 | 11,9 | 241
Anchor size M12 M16 M20
Eggtﬁ“’e anchorage - m | so0 65 | 100 | 65 80 | 120 | 75 | 100 | 115
Nrg.c Egﬁ:gjﬁgx\fh kN] | 119 | 176 | 337 | 176 | 241 | 443 | 219 | 337 | 415
Design splitting resistance Nrq,sp = NORd,sp T fisp-fosp-Tasp - Fhsp: fren
Anchor size M6 M8 M10
Eggg"’e anchorage ' rmm] | 30 40 60 30 40 70 40 50 80
Noesn oo tinr [N | 40 | 50 | 60 | 55 | 85 | 107 | 85 | 11,9 | 167
Anchor size M12 M16 M20
Egst‘;]“"e anchorage " rmm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
Nra.sp Egﬁﬁ;ﬁg}ﬁh kN] | 119 | 176 | 233 | 176 | 241 | 333 | 219 | 337 | 415
Influencing factors
Influence of concrete strength
?EOI\'I‘\‘/:rzeég)St’ength RS C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C50/60
Pull-out , concrete cone and splitting resistance
fo =  (foccune/25N/mm2)H2 @ \ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fucupe = CONCrete compressive strength, measured on cubes with 150 mm side length
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HSA Stud anchor

Influence of edge distance

clCern

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
G/E

fl,N = 0,7 + O,3'C/CCLN <1
fisp = 0,7 +0,3-Cleggp =1

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1

f2,N = 0,5(1 + Clccr,N) <1

fz,sp = 0,5(1+ C/Ccr,sp) <1
a) 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/Sern

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

f3,N = 0:5'(1 + s/Scr,N) <1
f3sp = 0,5:(1 + S/S¢rsp) < 1

a) The anchor spacing shall not be smaller than the minimum anchor spacing s, 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 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of base material thickness

h/N min 10 | 11 | 12 | 13 | 14 | 15 | 16 | 1,7 | 1,8 |21,84

frsp = [M(hmn)]?° 1 |107 | 113|119 | 125|131 | 1,37 | 1,42 | 1,48 | 1,5

Influence of reinforcement @

Anchor size M6 M8 M10

Effec“"e anchorage - m | 30 40 60 30 40 70 40 50 80
epth

fen = 0,5+ he/200mm < 1 065 | 0,7 08 | 065 | 07 |08 | 07 | 0,75 | 009

Anchor size M12 M16 M20

Egst‘;]“"e anchorage ' rmm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115

fen = 0,5+ he/200mm < 1 0,75 | 0,83 1 0,83 | 09 1 0,88 1 1

a) This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a
spacing 2 150 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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HSA Stud anchor

Shear loading

The design shear resistance is the lower value of
- Steel resistance: VRds
. Concrete pryout resistance:  Vggcp = K - Nrayc

- Concrete edge resistance: VRdae = VoRd,c fg o fg-fp-fa-fher-fec

Basic design shear resistance

Design steel resistance Vggs

Anchor size M6 M8 M10 M12 M16 M20
y HSA, HSA-BW  [kN] 5.2 85 15,1 23,6 40,8 68,6
R4 HSA-R2, HSA-R [KN] 5.8 9.8 18,1 23,4 45,2 73,5

Design concrete pryout resistance Vrgcp =K - Nrg ¥

Anchor size M6 M8 M10
Eggtﬁ“’e anchorage = rmm] | 30 40 60 30 40 70 40 50 80
k 1 1 2 1 15 2 24 | 24 | 24
Anchor size M12 M16 M20
Eggtﬁ“’e anchorage - m | s0 65 | 100 | 65 80 | 120 | 75 | 100 | 115
k 2 2 2 29 | 29 | 29 2 35 | 35

a) Nggc: Design concrete cone resistance

Design concrete edge resistance a)VRd,C = VORd,C fg-fg-fn-fa-fhe-fc

Anchor size M6 M8 M10
Effective anchorage 1,0y | 30 | 40 | 60 | 30 | 40 | 70 | 40 | s0 | 8o
depth

Ve [kN] 36 | 36 | 37 | 58 | 59 | 60 | 85 | 85 | 86
Anchor size M12 M16 M20
Effective anchorage | 1,0y | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
depth

Ve kN] | 11,6 | 11,6 | 11,7 | 18,7 | 188 | 189 | 272 | 273 | 274

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

Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

fo =  (foxcune/25N/mm2)"? @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fecube = CONCrete compressive strength, measured on cubes with 150 mm side length

C 20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C 50/60

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

”_\/(COW )2+(sina\,j2 Bll 1 | 201|105 | 113|124 | 140 | 1,64 | 1,97 | 2,32 | 2,50
Vv

Influence of base material thickness
h/c 015 | 03 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {15 -c)}"? <1 0,32 | 0,45 | 055 | 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: f4
fs=(c/he)™®- (L +s/[3-c])-0,5

Single Group of two anchors s/h

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 J0,63| 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
1,50 184 |107|122|138|153|168|184|184|184|184|184|184|184|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
2,00 283 |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 | 217|2,37|257|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 | 249| 269|290 3,11| 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 456| 456| 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| 451| 4,73| 4,96| 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,556 | 351 3,74| 3,98 4,21| 4,44| 4,68| 4,91| 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|4,50| 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| 5,41| 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| 557| 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 s, and the

minimum edge distance Cp.

c/hes
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HSA Stud anchor

Influence of embedment depth

Anchor size M6 M8 M10
Sggt‘;]“"e anchorage 1\ 1 | 30 | 40 | 60 | 30 | 40 | 70 | 40 | 50 | 80
frer = 0,05 - (her /d)*®® 075 | 1,21 | 239 | 046 | 0,75 | 1,91 | 0551 | 0,75 | 1,64
Anchor size M12 M16 M20
Egst‘;“"e anchorage  mm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
fret = 0,05 - (her / d)®® 055 | 085 | 1,76 | 053 | 0,75 | 1,48 | 0,46 | 0,75 | 0,94

Influence of edge distance @
c/d 4 6 8 10 15 20 30 40
f=  (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 Cp;,.

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 Hilti technical data.
All data applies to concrete C 20/25 — fex 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

HSA Stud anchor

Anchor size M6 M8 M10
Egst‘;“"e anchorage - m | 30 40 60 30 40 70 40 50 80
Min. base material thickness h,i, [mm] 100 100 120 100 100 120 100 120 160
{ Tensile Ngq
HSA, HSA-BW [kN] 4,0 5,0 6,0 55 8,5 10,7 8,5 11,9 16,7
o HSA-R2, HSA-R [kN] 4,0 5,0 6,0 5,5 8,5 10,7 8,5 11,9 16,7
Shear Vgq, without lever arm
_ |HSA, HSA-BW [kN] 5,2 5,2 5,2 55 8,5 8,5 15,1 15,1 15,1
‘ HSA-R2, HSA-R [kN] 55 5,8 5,8 55 9,8 9,8 18,1 18,1 18,1
Anchor size M12 M16 M20
Egstﬁi"e anchorage " rmm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115
Min. base material thickness h,;, [mm] 100 140 180 140 160 180 160 220 220
{ Tensile Ngg
HSA, HSA-BW [kN] 11,9 17,6 23,3 17,6 24,1 33,3 21,9 33,7 41,5
0 HSA-R2, HSA-R [kN] 11,9 17,6 23,3 17,6 24,1 33,3 21,9 33,7 41,5
Shear Vgq, Without lever arm
. |HSA, HSA-BW [kN] 23,6 23,6 23,6 40,8 40,8 40,8 43,7 68,6 68,6
‘ HSA-R2, HSA-R [kN] 23,4 23,4 23,4 45,2 45,2 45,2 43,7 73,5 73,5
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HSA Stud anchor

Single anchor, min. edge distance (C = Cpin)
Anchor size M6 M8 M10

Effective anchorage
depth

Min. base material thickness h,;, [mm] 100 100 120 100 100 120 100 120 160
Min. edge distance Cmin [Mmm] 35 35 35 40 35 35 50 40 40
{ Tensile Ngg
HSA, HSA-BW [kN] 4,0 50 6,0 4,0 4,8 10,5 5,6 6,7 12,0
Cnn |HSA-R2, HSA-R [kN] 4,0 50 6,0 4,0 4,8 10,5 5,6 6,7 12,0
Shear Vgq, without lever arm
‘ “ |HSA, HSA-BW [kN] 2,5 2,6 2,8 3,1 2,7 3,0 4,5 3,5 3,9
Cmn |HSA-R2, HSA-R [kN] 2,5 2,6 2,8 3,1 2,7 3,0 4,5 3,5 3,9

het  [mm] 30 40 60 30 40 70 40 50 80

Anchor size M12 M16 M20
Eggt‘;]“"e anchorage " rmm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115

Min. base material thickness hp,;, [mm] 100 140 180 140 160 180 160 220 220
Min. edge distance  Cpj, [mm] 70 65 55 80 75 70 130 120 120
{ Tensile Ngg
HSA, HSA-BW [KN] 9,2 115 18,4 13,6 15,9 24,5 21,9 24,8 29,2
Cme | HSA-R2, HSA-R [kN] 9,2 11,5 18,4 13,6 15,9 24,5 21,9 24,8 29,2
Shear Vgq, Without lever arm
‘ “ |HSA, HSA-BW [kN] 7,4 7,2 6,4 9,9 9,5 9,6 18,1 19,1 19,6
Cwmn |HSA-R2, HSA-R [kN] 7,4 7,2 6,4 9,9 9,5 9,6 18,1 19,1 19,6
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HSA Stud anchor

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

Anchor size M6 M8 M10

Eggt‘;“"e anchorage 1, - 1ymy | 30 40 60 30 40 70 40 50 80

Min. base material thickness hp,;, [mm] 100 100 120 100 100 120 100 120 160

Min. spacing Smin  [Mm] 35 35 35 35 35 35 50 50 50
4 Tensile Ngg

& HSA, HSA-BW [kN] 3,7 5,0 6,0 3,5 51 10,7 54 7.4 14,1

" Smn |HSA-R2, HSA-R [KN] 3,7 50 6,0 3,5 51 10,7 54 7,4 14,1
Shear Vgq, Without lever arm
‘sm’ HSA, HSA-BW [kN] 3,8 52 52 3,8 8,3 8,5 14,5 15,1 15,1
HSA-R2, HSA-R [kN] 3,8 55 5,8 3,8 8,3 9,8 14,5 18,1 18,1

Anchor size M12 M16 M20

Egst%“"e anchorage  rmm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115

Min. base material thickness hp,;, [mm] 100 140 180 140 160 180 160 220 220

Min. spacing Smin  [Mmm] 70 70 70 90 90 90 195 175 175
4 Tensile Nrg

& HSA, HSA-BW [kN] 8,0 11,3 20,6 12,3 15,9 27,4 19,1 24,8 29,8

“ Smn |HSA-R2, HSA-R [kN] 8,0 11,3 20,6 12,3 15,9 27,4 19,1 24,8 29,8
Shear Vgq, without lever arm
4‘5..\: HSA, HSA-BW [kN] | 17,5 | 23,6 236 | 37,4 | 40,8 | 40,8 | 40,8 68,6 | 68,6
HSA-R2, HSA-R [kN] | 17,5 23,4 23,4 37,4 | 452 | 452 | 40,8 73,5 73,5
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