HSA Stud anchor

HSA Stud anchor

Anchor version Benefits

- Fast & convenient setting
HSA Carbon steel behaviour

with DIN 125 washe | _ poliable ETA approved torqueing

using impact wrench with torque

HSA-R Stainless bar for torque control

steel A4 i :
HSA-R2 Stainless - small edge and spacing distances
steel A2 - High loads

with DIN 125 washer | 4 .o ambedment depths for

HSA-BW Carbon maximal design flexibility
steel - M12, M16 and M20 ETA approved
with DIN 8021 for diamond cored holes using DD
washer 30-W and matching diamond core
bit
- Suitable for pre- and through
fastening
e 4
& b [ B ce | T
| PROFIS
Conrotemamcs. 1o Corosin TR e DS Aot
and spacing Approval y holes suﬂv.'*gare
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval * DIB, Berlin ETA-11/0374 / 2012-07-19
Fire test report IBEMB, Braunschweig 3215/22912 1 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 For details see Simplified design method
- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

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

Mean ultimate resistance

Anchor size M6 ‘M8 M10
Eﬁe"”"e anchorage . (mmj | 30 | 40 | eo | 30 | 4 | 70 | 40 | s0 | 8o
epth
Tensile Nrym
HSA, HSA-BW kN) | 80 | 95 | 95 [ 110 | 170 [ #738 | 170 | 237 | 294
HSA-R2, HSA-R kN] | 80 | 100 | 11,9 | 110 | 170 | @92 | 17.0 | 237 | 332
Shear """Ru i
HSA, HSA-BW [kN] 6.8 6,8 68 | 110 | #61 | 711 | 198 | 198 | 198
HSA-R2, HSA-R [kN] 7.6 7,6 6 | 10 | #1298 | #28 | 237 | 257 | 237
Anchor size M12 | M16 M20
Goptn  nenora%e ny qmm) | so | es | 100 [ 65 | 80 | 120 | 75 | 100 | 115
Tensile Ngy m
HSA, HSA-BW kN] | 237 | 351 | @35 | 35.1 | 480 | 66,4 | 435 | 67.0 | 82,7
HSA-R2, HSA-R [kN] | 237 | 351 | 465 | 351 | 480 | 66,4 | 435 | 67,0 | 827
Shear Vaym
HSA, HSA-BW kN] | B%0 | 370 | 310 | 536 | 536 | 536 | e7.1 | 90/ | 904
HSA-R2, HSA-R [kN] | 808 308 | 308 | 593 | 593 | 593 | 871 | 965 | 965

Characteristic resistance

Anchor size M6 M8 M10
Ege‘:”“’e anchorage . mmj | 30 | 40 | eo | 30 | 4 | 70 | 40 | s0 | 80
pth

Tensile Ng

HSA, HSA-BW kN) [ 60 | 75 | @@ | 83 [ 128 [ 160 [ 128 | 179 | 250

HSA-R2, HSA-R [kN] 6,0 7.5 9.0 83 12,8 16,0 12,8 17,9 250
8heal' VRK

HSA, HSA-BW «N) | 65 | 65 | 65 | 83 | 706 | 7056 | 789 | 7189 | 189

HSA-R2, HSA-R kN | 2 | %2 | B2 | 83 | #23 | #1238 | 226 | 226 | 2286
Anchor size M12 M16 M20
Egstf‘““e anchorage p mmj | 50 | e5 | 100 | 5 | 8 | 120 | 75 | 100 | 115
Tensile Ngx

HSA, HSA-BW [kN] 17,9 26,5 350 265 36.1 50,0 32,8 50,5 62,3

HSA-R2, HSA-R kN] | 179 | 265 | 350 | 265 | 361 | 500 | 328 | 505 | 623
Shear VRk

HSA-R2, HSA-R [kN] 203 | 293 | 293 | 565 | 565 | 565 | 656 | 919 | 919
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HSA Stud anchor

Design resistance
Anchor size M6 M8 M10

Eg:ti"“e anchoragé . tmm] | 30 | 40 | 60 | 30 | 4 | 70 | 40 | 50 | &0

Tensile Nrg
HSA, HSA-BW [kN] 40 | 50 6,0 55 8,5 10,7 8,5 11,9 16,7
HSA-R2, HSA-R [kN] 40 | 50 6,0 55 8,5 10,7 85 11,9 | 16,7
Shear Vgq
HSA, HSA-BW [kN] 52 52 52 55 85 85 15,1 15,1 15,1
HSA-R2, HSA-R [kN] 5.5 58 58 55 9.8 9,8 18,1 18,1 18,1
Anchor size M12 ' M16 M20

dEg;ﬂl‘-:i"e anchorage . tmm] | 50 | 65 | 100 | 65 | 8 [ 120 | 75 | 100 | 115

Tensile Ngg
HSA, HSA-BW [kN] 119 | 176 | 233 | 176 | 241 333 | 21,9 | 33,7 | 41,5
HSA-R2, HSA-R [kN] 11,9 E 17,6 23,3 17,6 24 1 33,3 21,9 33,7 41,5
Shear Vry
HSA, HSA-BW [kN] 236 | 236 | 236 | 408 | 408 | 408 | 437 | 686 | 686
HSA-R2, HSA-R [kN] 234 | 234 | 234 | 452 | 452 | 452 | 437 | 735 | 735

Recommended loads

Anchor size M6 : M8 1 M10
dEg;‘:‘ﬁ“e anchorage mm] | 30 | 40 60 30 40 70 40 50 80
Tensile Ny ? _
HSA, HSA-BW [kN] 20 | 36 | 43 | 40 [ 61 | 76 | 61 | 85 [ 119
HSA-R2, HSA-R [kN] 29 | 36 | 43 | 40 | 61 | 76 | 61 | 85 | 119
Shear Vi, _
HSA, HSA-BW [kN] 37 | 37 | 37| 40 | 61 | 61 | 108 | 108 | 108
HSA-R2, HSA-R [KN] 40 | 41 | 41 | 40 | 70 | 70 | 129 | 129 | 129
Anchor size M12 M16 M20

55;?1““9 anchorage imm] | 50 65 | 100 | 65 80 | 120 | 75 | 100 | 115

Tensile Nye. _
HSA, HSA-BW [kN] 8,5 12,6 16,7 12,6 172 23,8 15,6 24,0 29,7
HSA-R2, HSA-R [kN] 85 | 126 16,7 12,6 17,2 238 15,6 24,0 29,7
Shear Ve, * .
HSA, HSA-BW [kN] 16,9 | 16,9 16,9 | 291 291 291 31,2 | 49,0 | 49,0
HSA-R2, HSA-R [kN] 16,7 | 16,7 16,7 | 323 | 323 | 323 | 31,2 | 625 | 525

a) With overall partial safety factar 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 ma M10 M12 M16 M20
Nominal ety N/mm 650 580 650 700 650 700
tensile Hsagw (N
strength HSA- R2
i HeaRr  INmm3 {650 560 650 580 600 625
Yield gy [Nmm3 | 520 464 520 560 520 560
strength ers
iy threa HSA-R [N/mm#] 520 448 520 464 480 500
Stressed HSA
Cross- HSA-BW
e HSA-R? [mm?] 20,1 36,6 58,0 84,3 157,0 2450
As thread HSA-R
HSA
Moment of HSA-BW .
resistance W  HSA-R2 [mm?] 12,7 31,2 62,3 109,2 277.,5 540,9
HSA-R
St o Tias my  THON 9.9 21,7 48,6 91,7 2164 | 4544
I'eg,istanoe HSA-R2
M Ris Z
Rk, HSA-R [Nm] 9,9 21,0 48,6 76,0 199,8 405,7
Material quality
Type Part Material Coating
Bolt Carbon-steel
:g: o Sleeve Carbon-steel
Washer HSA :carbon steel, according Table 4 Galvanized (25 pm)
Carbon Steel HSA-BW: carbon steel, according Table 4
Hexagon nut Steel, strength class 8, EN 20898-2
HSA-R2 Bolt Stainless steel A2, 1.4301 or 1.4162 M6 - M20 coated
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
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HSA Stud anchor

Anchor dimensions and coding

Product marking and identification of anchor

Beginning of thread: setting depth indicator for hygm 1 Blue ring: setting depth indicator for hyom2
hinam 1 18 reached when non-threaded hpam 2 is reached when the blue
part of the bolt is completely below the ring is completely below the
concrete surface concrete surface

Slasve Bolt Washer Nut Letter code

- | e
S e —I

Marking: —— Material code

e.g.
Hilti HSA ... Brand and Anchor type
M12 65/50/15 ... Anchor Size and the max. tg. ¢/ tsys/ tse 2 for the corresponding hpom 4/ hnom2/ Pnoma

Material code for identification of different materials

HSAR2 ASAR
Type "('fa‘?’h?ns;e‘if;" (stainless steel (stainless steel
grade A2) grade Ad)

Material Code

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

Effective and nominal anchorage depth
Anchor size M6 1 M10

Ezsﬁive anchorage = mm) | 30 | 40 | e0 | 30 | 40 | 70 | 40 | 50 | s0

3’;’;‘:"3' anchorage o [mm] | 37 | 47 | e7 | 30 | 49 | 79 | 50 | 60 | 90

Anchor size M1i2 M16 M20

52:;‘“”""““99 hy [mm] | 50 | 65 | 100 | e5 | 8 | 120 | 75 | 100 | 115

Nominal anchorage h
depth o

[mm] | 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 tsy

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

Size M6 ma M10 M12 M16 M20

Mpom [mm] | 37/ 47 /67 39/49/79 50 /60 /90 64 /797114 | 77/92/132 |90/115/130

Letor b tixiftixaltics | twoftacaftics | tcfliceftixs | tafticeftics | tecftacaftics | tacalticoltics

z 5/-/- 5/-/- 5/-1- 5/ -/- 5/-1- 5/-/-
¥ 10/-/- 10/-/- 10/-/- 10/-f- 10/-/- 10/-/-
X 15/5/- 15/5/- 15/5/- 15/-i- 15/-/- 15/-/-
W 20/10/- 20/10/- 20/10/- 20/5/- 20/5]- 20/-/-
v 25/15/- 25/15/- 2515 25/10/- 25M10/- 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 45/35M15 45/35/5 45/35/5 45/30/- 45/30/- 45/20/5
q 50/40/20 50/40/10 50/40/10 50/35/- 50/35/- 50/25/10
p 55(45/25 55/45/15 55/45/15 55/40/5 55/40/- 55/30/15
0 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
k 80/70/50 80/70/40 80/70/40 80/65/30 80/65/25 80/55/40
i B85/75/55 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
Rotary hammer TE2 - TE16 T.%?U'

Other tools

hammer, torque wrench, blow out pump
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HSA Stud anchor

Setting instruction

Drill and clean borehole

Standard drilling method
M6 — M20: Hammer drilling (HD)

5

Alternative drilling method
M12 — M20: Diamond drilling (DD)

hy=hremt8iMM DD 30-W
-— N 00°
' DD-C TS
M= DD-C TL
H e

Install anchor with hammer or machine setting tool

Standard setting method
MB — M20: Hammer setting

Check setting

Tightening the anchor

Sw
III'I| Tnnﬁ

Alternative setting method
M8 — M16: Machnine setting

HS-SC

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

140
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Machine tightening of the anchor for standard installation torque

HSA Stud anchor

Type HSA, HSA-BW, HSA-R2, HSA-R
Anchor Size M6 M8 M10 M12 M16 M20
Setting position 000006000 06©00e00©
Nominal hoom [mm]| 37 | 47 |67 | 39| 49|79 |50 |60 | 90 | 64 | 79 [114| 77 | 92 [132] 90 [115/130
ancharage deplh
Standard
installation torque _'nst (N ; 15 25 50 80 )
PR S-TB HSA | S-TB HSA | S-TB HSA | S-TB HSA

i M8 M10 M12 M16
_ Hilti SIW 14-A Hilti

B B Hilti SIW 22-A SIW 22T-A i

HSA, HSA-BW 1 1 "

Spaed HSA-R2, HSA-R 3 3 2 )
Setting time tee [sEC.] &

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

LSS 5-TB HSA M4

& "\. STBH3A M10
SO 57a A M1z

1]

(BN 5-TB HSA M16

HEAR | HSA-F2

Gy lGa - JJCT - )

Tighten the anchor and check the installation

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

2013
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HSA Stud anchor

Setting details

One anchor length for different fixture thickness t;, and the corresponding setting positions
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Setting details

HSA Stud anchor

Anchor size M6 M8 M10
Nominal anchorage v | 37 | 47 | 67 | 39 | 49 | 79 | 50 | 60 | 90
depth

Minimum base

Fintrial thilmams: hmin  [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 ;

dlsdance Cmin  [MM] 35 35 35 40 35 35 50 40 40
Norninal diameter of

drill bit do  [mm] 6 8 10

Cutting diameter of

drill bitg dew = [mm] 6.4 8,45 10,45

Depth of drill hole hy2 [mm] | 42 52 72 44 54 84 55 65 05
Diameter of clearance

hole in the fixture g Jowm] 4 9 =

Torque moment Tinst  [Nm] 5 15 25

Width across SW  [mm] 10 13 17

Anchor size M12 M16 M20
dopth - o0 gy [mm) | 64 | 70 | 114 | 77 | e2 | 132 | 0 | 115 | 130
Minimum base

it AN hmn [mm] | 100 140 180 140 160 180 160 | 220 | 220
Minimum spacing Smin  [MM] 70 70 70 90 90 a0 195 175 175
Minimum edge _

s Cmin  [Mm] 70 65 55 80 75 70 130 120 120
Nominal diameter of

pht- b d,  [mm] 12 16 20

Cutting diameter of

drill bit der = [mm] 12,5 16,5 20,55

Depth of drill hole hyz [mm] 72 87 122 &85 100 140 98 123 138
Diameter of clearance

hole in the fixture gi= |[mm] i ® =

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 ™8 M10
L“:;;'r‘]”‘*' anchorage  p ©immy | 37 | 47 | 67 | 39 | 49 | 79 | 50 | e0 | 90
5::;1““‘* anchorage . tmm] | 30 | 40 | 60 | 30 | 40 | 70 | 40 | 50 | 80
itig paor9for ey fmm] | 100 | 120 | 130 | 130 | 180 | 200 | 180 | 210 | 290
E’:"s‘;?['t::gg?aﬂfr’:m Cosp [mm] | 50 | 60 | 65 | 65 | 90 | 100 | 95 | 105 | 145
orical spacing 1or  sew [mm] | 90 | 120 | 180 [ 90 | 120 | 210 | 120 | 150 | 240
Critical edge distance
for concrete cone Cerny  [Mm] 45 &80 a0 45 60 105 60 75 120
failure
Anchor size M12 M16 M20
ga:prmnm anchorage | imml | 64 | 70 | 114 | 77 | 92 | 132 | 90 | 115 | 130
doy e anchorag®  n,  fmm) | s0 | 65 | 100 | 65 | 8 | 120 [ 75 [ 100 | 115
g;:fﬁ;sfgﬁﬁgg for s Imm] | 200 | 250 | 310 | 230 | 280 | 380 | 260 | 370 | 400
?O’ri“s:?i'“?fg?aﬂf::”ce Cosy [mm] | 100 | 125 | 155 | 115 | 140 | 190 | 130 | 185 | 200
S;;Ef;t:pci‘::g%;ﬁ;re Senw [mm] | 150 | 195 | 300 | 195 | 240 | 360 | 225 | 300 | 345
Critical edge distance
forconcrete cone  Cen [mm] | 75 | 97,5 | 150 | 975 | 120 | 180 | 1125 | 150 | 1725
failure
o
S
_4-"'/ {
= |
-

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

reduced.

144
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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.

= |nfluence of concrete strength

= |nfluence of edge distance

= |nfluence 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: NRga,s

- Concrete pull-out resistance:  Ngg, = NORd,,,- fa

- Concrete cone resistance: Npge = N“Rd,.; g fan o fon fan - fon

. Concrete splitting resistance (only non-cracked concrete):
Nﬁdsp = NoRﬁd.ap o fB 3 f1.up - fz.up 7 fa.ﬁp : fh.up ’ fm.N

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size M6 M3 M10 mM12 M16 Mz20
. HSA, HSA-BW [kN] 6.4 11,8 20,0 296 59,0 88,5
"% HSA-R2, HSAR [kN] 8,7 13,1 250 31,9 62,6 68,5
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HSA Stud anchor

Design pull-out resistance Ngqp = N“Rd,p - fs
Anchor size M6 M8 M10

Eg:tf]"'“ anchorage | 30 | 40 | 60 | 30 | 40 | 70 | 40 | s0 | 8o

HSA, HSA-BW,

o
N rap HSA-R2. HSA-R [kN] 40 50 8,0 No pull-out 10,7 No pull-out 16,7

Anchor size Mm12 M16 M20

E;f;:r:‘twe anchorage he  [mm] 50 65 100 65 80 120 75 100 115

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

N“Rc,,p [kN] No pull-out 23,3 No pull-out 33,3 No pull-out

Design concrete cone resistance Nry.c = N°rac - fa - fin - fon - fan - fren
Anchor size Me Ma M10

5::5111% anchorage he  [mm] 30 40 60 30 40 70 40 50 80

Npse TOAHSA-BW, o0 | 55 | 85 | 156 | 55 | 85 | 197 | 85 | 119 | 241

HSA-R2, HSA-R
Anchor size M12 M16 M20
Egﬁuve HichE het  [mm] 50 65 100 65 80 120 75 100 115
0 HSA, HSA-BW,
Nrsc  psar2, HSAR KNI 19 | 176 | 337 | 176 | 241 | 443 | 219 | 337 | 415

DESign Splitting rESiStaI'IGE NRd.SF = Noﬁdlsp 5 fB = f1’5p " fz_sp ™ fz_gp x fhsp = fre.N
Anchor size Mé | Mma M10

Eg;zt:r:]ﬁve anchorage | rom | 30 40 60 30 40 70 40 50 80

o HSA, HSA-BW,
N Rd.sp HSA-R21 HSA-R [[’EN] 4,0 5.C' 5,0 5,5 5,5 10,? 8,5 11,9 15,?
Anchor size M12 M16 M20
Effective anchorage

depth he  [mm] 50 65 100 65 80 120 75 100 15

HSA, HSA-BW,

NCRa.sp HSA-R2, HSA-R [kN] 119 | 176 | 233 | 176 | 241 333 | 219 | 337 | 41,5

Influencing factors

Influence of concrete strength

&w';g)m“ﬂ“‘ designation | & 5005 | ¢ 2530 | € 30137 | C 35145 | C40/50 | C 45/55 | C 50/60

Pull-out , concrete cone and splitting resistance
fo = (ocune/25N/iMm?)'? 9 1 1,1 122 | 134 | 141 148 | 155
a) fuoupe = concrete compressive strength, measured on cubes with 150 mm side length
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HSA Stud anchor

Influence of edge distance
clcen

ClCersp

fin = 0,7 +0,3Clegy =1

fisp = 0,7 +0,3-Clcgsp S 1

o1 (02 03 | 04 | 05|06 | 07 | 08| 09 1

073|076 |0v9 | 082|085 )| 088|091 | 094 (097 1

fan = 0,5{1+clcgn) =1

fosp = 0,51+ c/Cersp) = 1
a) 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.

055 | 060 | 065 | 0,70 | 075 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of anchor spacing ¥
SiScen
SlScrsp
fan = 0,51 +s/s, ) =1
fasp = 0,5:(1 + 8/Seqp) S 1

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

01|02 |03 | 04|05 )| 06|07 |08 09/ 1

055 | 060 | 065 | 070 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1

Influence of base material thickness
hihin 1,0 | 1,1 1,2 | 1,3 | 14 | 15 | 16 | 1,7 | 1,8 |=21,84
i = [ 1 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 142 | 148 | 1,5

Influence of reinforcement *
Anchor size M6 M8 M10

S:fp;:l:.'twe anchorage he  [mm] 30 40 60 a0 40 70 40 50 80

fren = 0,5+ he/200mm = 1 0,65 0,7 0.8 0,65 0,7 0,85 0,7 0,75 09

Anchor size M12 M16 M20

5:’;’;’1"”“"3”““"“95 he [mm] | 50 | 65 | 100 | 65 | 8 | 120 | 75 | 100 | 115

fen = 0,5+ he/200mm <1 0,75 | 083 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
gpacing = 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: Vkas
. Concrete pryout resistance:  Vrgep = K- Nrac

- Concrete edge resistance: VRde = V°Rd..; fg-fo-Frn-Ffi Frhet- T

Basic design shear resistance

Design steel resistance Vgra,

Anchor size M6 M8 M10 M12 M16 M20
HSA, HSA-BW  [kN] 52 8.5 15,1 238 40,8 68,6
o HSA-R2, HSA-R [kN] 58 9.8 18,1 23.4 452 73,5

Design concrete pryout resistance Vrac, = K - Nnd,ff’
Anchor size Mé Ms M10

Egaﬂwe anchorage . mmj | 30 | 40 | 60 | 30 | 40 | 70 | 4 | 50 | &0

k 1 1 2 1 1.5 2 2.4 2,4 24

Anchor size L M16 M20

5:;‘:1“”“”'5“”&99 he [mm) | 50 | 65 | 100 | 65 | s | 120 | 75 | 100 | 115

K 2 2 2 29 29 29 2 3,5 356
a) Ngae Design concrete cone resistance

Design concrete edge resistance *Vrac = Vrac- fo- fa - fn- fa- frer- fo
Anchor size M6 Ma M10

Eg;‘tive anchorage | o0 | 30 40 60 30 40 70 40 50 80

Veae [kN] 3,6 36 | 37 | 58 | 59 | 60 85 | 85 | 886
Anchor size M12 M16 M20
Eg:‘{:,nm A her [mm] 50 65 100 65 a0 120 75 100 115

Vrac [kN] 116 | 116 11,7 187 | 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

&m}mm deskination C 20/25 | C25/30 | C30/37 C 35/45 | C40/50 | C 45/55 | C 50/60

fa = (Foxcupe/25N/mm2)< & 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

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° | = 90°
\
' 1
j.—ll > (sine, Y B 1 1,01 1,05 | 1,13 | 1,24 | 140 | 164 | 1,97 | 2,32 | 2,50
‘Il(t-ur-a,.} +[ 5% ]
Influence of base material thickness
hic 015 | 0,3 | 045 | 06 | 0,75 | 09 | 105 | 1,2 | 135 | 215
fr = {hf('l.5~c)}"251 032|045 (055 | 063 | 071 | 077 | 084 | 089 | 0,95 | 1,00

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

clhy Single Group of two anchors sih
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
0,75 065 | 043| 0,54| 065| 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
1,25 140 | 084| 098| 1,12 1,26| 1.40| 1,40| 1,40| 1,40 140| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 184 | 1,07] 1,22|1,38| 1,53| 1,68| 1,84| 1,84| 1,84 184| 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| 232| 2,32| 2,32
2,00 283 |159|177|1,94| 212| 2.30| 2,47| 265| 2,83| 2,83| 2,83| 2,83| 2,83| 283| 283| 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 | 395 }217) 2,37| 257|277 2,96 3,16| 3,36| 3,56 3,76| 3,95| 3,95 3,95| 3,95| 395 3,95
2,75 456 | 2,49 269| 2,90 311]| 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| 4,33 455| 4,76| 4,98| 5,20| 5,20| 520| 5,20
3,25 586 | 3.15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 473| 496| 518| 541| 563| 586| 586| 5,86
3,50 6,55 | 351|3,74| 398]| 421| 4,44| 468| 491| 5,14| 538| 561 585| 6,08| 6,31| 655| 6,55
3,75 7,26 | 387| 4,12| 4,36| 460| 484| 508| 533| 557| 581| 6,05| 6,29| 6,54| 6,78| 7.02| 7,26
4,00 8,00 | 425| 450| 4,75| 500 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 | 464| 490| 515| 541| 567| 593| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,55 | 504| 530| 557| 5,83| 6,10| 6,36| 6,63| 6,89 7,16| 7,42| 7,69| 7,95| 8,22| 849| 8,75|
4,75 10,35 | 545| 5,72| 5,99| 6,27| 6,54| 6,81| 7,08| 7,36 7,63| 7,90| 817| 845| 872 899| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,55| 7,83| 8,11| 8,38| 8,66| 8,94| 8,22| 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| 792| 8,21| 850| B,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 sq, and the
minimum edge distance cq,.
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Influence of embedment depth

Anchor size M6 Mma M10
Effective anchorage |, rom; | 30 | 40 | 60 | 30 | 40 | 70 | 40 | 50 | &0
depth

frer= 0,05 - (hes / d)"® 075 | 1,21 | 239 | 046 | 075 | 191 | 051 | 0,75 | 1.64
Anchor size M12 Mi6 M20
dEg;f]ﬁ"e anchorage 1 | s0 | e5 | 100 | 65 | s | 120 | 75 | 100 | 115
frer= 0,05 - (her / d)"® 055 | 085 | 1,76 | 053 | 075 | 148 | 046 | 0,75 | 0,94
Influence of edge distance ¥

c/d 4 6 8 10 15 20 30 40
f.=  (d/¢)*" 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 cyq.

Combined tension and shear loading

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