HST Stud anchor

HST Stud anchor

Anchor version

Benefits

HST
Carbon steel

HST-R
Stainless steel

HST-HCR
High corrosion
resistance steel

- suitable for non-cracked and
cracked concrete C 20/25 to
C 50/60

- quick and simple setting
operation

- safety wedge for certain follow up
expansion
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software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ DIBt, Berlin ETA-98/0001 / 2011-06-17
Shockpr(_)of faste_nmgs in civil Federal Office for Cicil Protection, BZS D 08-602 / 2008-12-15
defence installations Bern
Fire test report DIBt, Berlin ETA-98/0001 / 2011-06-17
Fire test report ZTV-Tunnel IBMB, Braunschweig UB 3332/0881-2 / 2003-07-02
Assessment report (fire) warringtonfire WF 166402 / 2007-10-26

a) All data given in this section according ETA-98/0001, issue 2011-06-17.

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
- Concrete as specified in the table

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fek cupe = 25 N/mm?
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For details see Simplified design method
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HST Stud anchor

Mean ultimate resistance

Non-cracked concrete

Cracked concrete

Anchor size M8 [M10 [ M12 [ M16 | M20 | M24 | M8 [ M10 | M12 | M16 | M20 | M24
Tensile Nrum

HST [kN] 16,6 | 22,3 | 352 | 48,7 | 76,0 | 86,1 | 10,3 | 116 | 21,9 | 31,1 | 449 | 60,2

HST-R [kN] 18,1 | 26,7 | 351 | 498 | 774 | 791 | 12,7 | 184 | 20,1 | 36,0 | 55,1 | 70,5

HST-HCR [kN] 152 | 22,7 | 324 | 455 - - 138 | 16,2 | 21,5 | 32,4 - -
Shear Vrum

HST [kN] 17,6 | 27,8 | 40,5 | 67,8 | 1029 | 1123 | 17,6 | 27,8 | 40,5 | 67,8 | 102,9 | 1123

HST-R [kN] 15,8 | 244 | 354 | 61,2 | 956 | 137,7| 158 | 244 | 354 | 61,2 | 956 | 137,7

HST-HCR [kN] 17,6 | 27,8 | 40,5 | 754 - - 17,6 | 27,8 | 40,5 | 75,4 - -
Characteristic resistance

Non-cracked concrete Cracked concrete

Anchor size M8 [M10 [ M12 [ M16 [ M20 [ M24 | M8 [ M10 [ M12 | M16 | M20 | M24
Tensile Ny

HST [kN] 9,0 | 16,0 | 20,0 | 350 | 50,0 | 60,0 | 5,0 | 9,0 | 12,0 | 20,0 | 30,0 | 40,0

HST-R [kN] 9,0 | 16,0 | 20,0 | 350 | 50,0 | 60,0 | 5,0 | 9,0 | 12,0 | 25,0 | 30,0 | 40,0

HST-HCR [kN] 9,0 | 16,0 | 20,0 | 35,0 - - 50 | 9,0 | 12,0 | 25,0 - -
Shear Vgy

HST [kN] 140 | 235 | 350 | 550 | 84,0 | 94,0 | 140 | 235 | 350 | 550 | 84,0 | 94,0

HST-R [kN] 13,0 | 20,0 | 30,0 | 50,0 | 80,0 | 1150 13,0 | 20,0 | 30,0 | 50,0 | 80,0 | 115,0

HST-HCR [kN] 13,0 | 20,0 | 30,0 | 55,0 - - 13,0 | 20,0 | 30,0 | 53,5 - -
Design resistance

Non-cracked concrete Cracked concrete

Anchor size M8 [ M10 | M12 | M16 | M20 | M24 | M8 [ M10 | M12 | M16 | M20 | M24
Tensile Ngqg

HST [kN] 50 | 10,7 | 13,3 | 23,3 | 33,3 | 400 | 28 | 6,0 | 80 | 13,3 | 20,0 | 26,7

HST-R 6,0 | 10,7 | 133 | 23,3 | 33,3 | 400 | 3,3 | 6,0 | 80 | 16,7 | 20,0 | 26,7

HST-HCR [kN] 6,0 | 10,7 | 13,3 | 23,3 - - 33| 60 | 80 | 16,7 - -
Shear Vgq

HST [kN] 11,2 | 188 | 28,0 | 440 | 67,2 | 62,7 | 11,2 | 188 | 28,0 | 44,0 | 60,9 | 62,7

HST-R [kN] 10,4 | 16,0 | 24,0 | 385 | 556 | 79,9 | 104 | 16,0 | 24,0 | 356 | 556 | 79,9

HST-HCR [kN] 10,4 | 16,0 | 24,0 | 44,0 - - 104 | 16,0 | 24,0 | 35,6 - -

Recommended loads

Non-cracked concrete

Cracked concrete

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Tensile Nyee”
HST [kN] 36 | 76 |95 |16,7(238|286| 20 | 43 | 57 | 95 |14,3|19,0
HST-R [kN] 43 |76 |95 (16,7|23,8|28,6| 2,4 | 43 | 5,7 [{11,9]|14,3|19,0
HST-HCR [kN] 43 |76 | 95 |16,7 - - 24 | 43 | 57 |11,9 - -
Shear Vyee ™
HST [kN] 8,0 |13,4]20,0|31,4(48,0|44,8| 8,0 |13,4|20,0|31,4|43,5|44,8
HST-R [kN] 74 11,4 |17,1|275|39,7|570| 7,4 |11,4|17,1|25,5|39,7|57,0
HST-HCR [kN] 74 11,4 |17,1| 31,4 - - 74 |11,417,1| 25,5 - -

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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HST Stud anchor

Materials
Mechanical properties of HST, HST-R, HST-HCR
Anchor size M8 M10 M12 M16 M20 M24
Nominal HST [N/mm? 800 800 800 720 700 530
tensile HST-R [N/mm?] 720 700 700 650 650 650
strength fy HST-HCR [N/mmZ] 800 800 800 800 - -
Yield H HST [N/mm? 640 640 640 580 560 451
e strengt HST-R [N/mm?q | 575 560 560 500 450 450
k
y HST-HCR [N/mm? 640 640 640 640 - -
Stressed cross- [mm?] 36,6 58,0 84,3 157 245 353
section Ag
Moment of [mm3] 31,2 62,3 109,2 2775 540,9 935,5
resistance W
Char. bending HST [Nm] 30 60 105 240 454 595
reg,istance HST-R [Nm] 27 53 92 216 422 730
M Ri.s HST-HCR [Nm] 30 60 105 266 - -
Material quality
Part Material
HST | Carbon steel, galvanised to min. 5 ym
Bolt HST-R | Stainless steel
HST-HCR | High corrosion resistant steel
Anchor dimensions
Anchor size M8 M10 M12 M16 M20 M24
Minimum thickness of fixture tix,min [mm] 2 2 2 2 2 2
Maximum thickness of fixture tfix,max [mm] 195 200 200 235 305 330
Shaft diameter at the cone dr [mm] 55 7,2 8,5 11,6 14,6 17,4
Minimum length of the anchor 1 min [mm] 75 90 115 140 170 200
Maximum length of the anchor €1 max [mm] 260 280 295 350 450 500
Length of expansion sleeve 2 [mm] 14,8 18,2 22,7 24,3 28,3 36
14
h
S _+ N N ___"%?ﬂ I —
(2] b
Setting
Installation equipment
Anchor size M8 M10 M12 M16 M20 M24
Rotary hammer TE2 - TE16 TE40 - TE70

Other tools

hammer, torque wrench, blow out pump

132
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HST Stud anchor

Dl ol with drll i Blow out dust and fragments. Install anchor.

For detailed information on installation see instruction for use given with the package of the product.
For technical data for anchors in diamond drilled holes please contact the Hilti Technical advisory service.

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

TII’]S'[

10
GO

Setting details HST, HST-R, HST-HCR

M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 8 10 12 16 20 24
Cutting diameter of drill bit deut < [mm] 8,45 10,45 12,5 16,5 20,55 24,55
Depth of drill hole hy = [mm] 65 80 95 115 140 170
E)i(?l:r::ter of clearance hole in the di< [mm] 9 12 14 18 22 26
Effective anchorage depth e [mm] 47 60 70 82 101 125
Torgue moment Tinst [Nm] 20 45 60 110 240 300
Width across SW [mm] 13 17 19 24 30 36
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HST Stud anchor

Setting parameters

Anchor size M8 M10 M12 M16 M20 M24
Minimum base material thickness Nimin [mm] 100 120 140 160 200 250
HST Smin [mm] 60 55 60 70 100 125
forc 2 [mm] 50 80 85 110 225 255
Minimum spacing ]
in non-cracked HST-R Smin . [mm] 60 55 60 70 100 125
concrete forc 2 {mm} 28 70 28 11(;) 195 205
Smin mm 55 7 - -
HST-HCR
forc= [mm] 50 70 80 110 - -
HST Smin [mm] 40 55 60 70 100 125
forc = [mm] 50 70 75 100 160 180
Minimum spacing HST-R Smin [mm] 40 55 60 70 100 125
in cracked concrete forc 2 [mm] 50 65 75 100 130 130
Smin [mm] 40 55 60 70 - -
HST-HCR
forc 2 [mm] 50 70 75 100 - -
HST Crmin [mm] 50 55 55 85 140 170
Minimum edge fors = [mm] 60 115 145 150 270 295
distance HST-R Crin [mm] 60 50 55 70 140 150
in non-cracked fors = [mm] 60 115 145 160 210 235
concrete , 7 _ _
HST-HCR Cmin [mm] 60 55 55 0
fors = [mm] 60 115 145 160 - -
o HST Crin [mm] 45 55 55 70 100 125
(’;’I“Srt‘;mng;“ edge fors= | [mm] | 50 90 120 | 150 | 225 | 240
in cracked concrete  HST-R Crin [mm] 45 o0 o5 60 100 125
HST-HCR fors = [mm] 50 90 110 160 160 140
Critical spacing for sp_llttmg failure Ser.sp [mm] 141 180 210 246 303 375
and concrete cone failure SerN
Crltlcal edge distance for sp!lttlng Cer,sp [mm] 71 90 105 123 152 188
failure and concrete cone failure CerN
Vs

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

Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according data given in
ETA-98/0001, issue 2011-06-17.
= 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
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HST Stud anchor

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:  Ngap = N’rap - fe

- Concrete cone resistance: Nrge = N()Rd,C -fg - fan - fon - fan - fren Va
. Concrete splitting resistance (only non-cracked concrete): Y- ’ j
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 M8 M10 M12 M16 M20 M24
HST [kN] 12,7 21,3 30,0 50,7 78,0 90,1
NRd.s HST-R [kN] 11,3 18,7 26,7 44,2 63,0 90,2
HST-HCR [kN] 12,9 21,5 30,5 56,3 - -
Design pull-out resistance Ngrgp = NoRd,p - fg
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
HST [kN] 5,0 | 10,7 |13,3|23,3|33,3|40,0| 2,8 | 6,0 | 8,0 |13,3|20,0 26,7
N°Ra.p HST-R [kN] 6,0 | 10,7 |13,3|23,3|33,3(40,0| 3,3 | 6,0 | 8,0 | 16,7 |20,0 | 26,7
HST-HCR [kN] 6,0 | 10,7 | 13,3 23,3 | - - 33| 60| 80 (16,7 | - -
Design concrete cone resistance Nrgc = N%ac - fs - fin - fan - fan - fren
Design splitting resistance ® Nra.sp = N%Rac - fa - frsp - fasp - fasp - Frsp - fren
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
HST [kN] 9,0 (15,6 19,7249 |34,1| 47 | 6,4 |11,2|14,1|17,8|24,4|335
N°rac HST-R [kN] 10,8 | 15,6 | 19,7 | 249 (34,1 | 47 | 7,7 |11,2|14,1|17,8|24,4|33,5
HST-HCR [kN] 10,8 | 15,6 | 19,7 | 24,9 - - 7,7 (11,2]14,1|17,8 - -

a) Splitting resistance must only be considered for non-cracked concrete
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HST Stud anchor

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 = (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
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+0,3¢clcgn<1
. 0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
fisp = 0,7+0,3Clegsps1
fon = 0,5:(1+clcgn) <1
0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
f215p = 0,5'(1 + C/CCF,SD) S 1

details. These influencing factors must be considered for every edge distance.

Influence of anchor spacing

The edge distance shall not be smaller than the minimum edge distance ¢y, given in the table with the setting

S/ScrN
. 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
0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1+S/Sersp) =1

a)

Influence of base material thickness

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

h/hes 2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 3,6 [23,68
frep = [N(2-he)?? 1 |107 113|119 | 125 | 1,31 | 1,37 | 1,42 | 1,48 | 15
Influence of reinforcement

Anchor size M8 M10 M12 M16 M20 M24
fen = 0,5+ he/200mm < 1 0,749 0,82 0,85 0,912 1 1

a) This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a

may be applied.

Shear loading

The design shear resistance is the lower value of

- Steel resistance: VRa.s
. Concrete pryout resistance:

- Concrete edge resistance:

136

VRd,cp =k- NRd,c

Veae =Vrac-fa-fo-fn-fa-Fher-fe

spacing = 150 mm (any diameter) or with a diameter < 10 mm and a spacing = 100 mm, then a factor fen =1
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HST Stud anchor

Basic design shear resistance

Design steel resistance Vgg s

Anchor size M8 M10 M12 M16 M20 M24
HST [kN] 11,2 18,8 28,0 44,0 67,2 62,7
VRds HST-R [kN] 10,4 16,0 24,0 38,5 55,6 79,9
HST-HCR [kN] 10,4 16,0 24,0 44,0 - -
Design concrete pryout resistance Vrgcp = K - Nrd.c®
Anchor size M8 M10 M12 M16 M20 M24
K 2 2 2,2 2,5 2,5 2,5
a) Ngrqc: Design concrete cone resistance
Design concrete edge resistance ® Vrge = Vorac - fe - fo - fn« fa4 - Fher - e
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
V°Rd,C [kN] 59|86 |11,7|189|273|37,1| 42 | 6,1 | 83 |13,4|19,3|26,3
a) For anchor groups only the anchors close to the edge must be considered.
Influencing factors
Influence of concrete strength
COMETED SIETEN e Een C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
(ENV 206)
fg = (Foxcune/25N/mm2)*? 1 1,1 1,22 1,34 1,41 1,48 1,55
a) focuve = CcONcrete 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°
iz
- L
g (cos )2+sinav 2 1 1,01 | 1,05 | 1,23 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
v 2,5

Influence of base material thickness

hic 015 | 03 | 045 | 06 | 0,75 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {5 -} <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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HST Stud anchor

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 [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| 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| 451| 4,73| 4,96| 5,18| 541| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 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| 5,93| 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 sy, and the

minimum edge distance Cpin.

c/hes

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20 M24
frer= 0,05 - (her / d)™® 0,98 1,01 0,97 0,78 0,76 0,80

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 Cpyjn.

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-98/0001, issue 2011-06-17.
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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HST Stud anchor

Design resistance

Single anchor, no edge effects

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Min. base material thickness h.,;, [mm]| 100 | 120 | 140 | 160 | 200 | 250 | 100 | 120 | 140 | 160 | 200 | 250
Tensile Ngqg
i HST [kN] | 5,0 | 10,7 |13,3]23,3|33,3|40,0| 2,8 | 6,0 | 8,0 | 13,3|20,0]|26,7
@ HST-R [kN] | 6,0 | 10,7 |13,3]23,3|33,3|40,0| 3,3 | 6,0 | 8,0 | 16,7 | 20,0 | 26,7
HST-HCR [kN] | 6,0 | 10,7 |13,3|23,3| - - 33|60 |80 |16,7| - -
Shear Vgq, Without lever arm
HST [kN] | 11,2 |18,8|28,0|44,0|67,2|62,7|11,2|18,8|28,0|44,0|60,9 62,7
’-’ HST-R [kN] | 10,4 ]16,0|24,0|38,5|55,6|799|10,4|16,0|24,0|38,5|55,6|79,9
HST-HCR [kN] | 10,4 | 16,0 | 24,0 | 44,0 - - 10,4 16,0 | 24,0 | 44,0 - -
Single anchor, min. edge distance (C = Cpin)
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Min. base material thickness h,,;, [mm]| 100 | 120 | 140 | 160 | 200 | 250 | 100 | 120 | 140 | 160 | 200 | 250
Min. edge HST [mm]| 50 | 55 | 55 | 85 | 140 | 170 | 45 | 55 | 55 | 70 | 100 | 125
distance Cmin HST-R [mm]| 60 | 50 | 55 | 70 | 140 | 150 | 45 | 50 | 55 | 60 | 100 | 125
HST-HCR | [mm]| 60 | 55 | 55 | 70 - - 45 | 50 | 55 | 60 - -
Tensile Ngq
i HST [kN] | 5,0 10,7 ]12,9(19,1(32,1(40,0| 28 | 6,0 | 80 |12,2|18,2| 25,2
HST-R [kN] | 6,0 |10,5]12,9(17,0(32,1(39,7| 3,3 | 6,0 | 80 [11,2|18,2|25,2
G | HST-HCR [kN] | 6,0 | 10,7 |12,9|17,0| - - 33|60 |80 |112]| - -
Shear Vgq, without lever arm
- |HST [kN] | 45 | 56 | 59 [11,3|22,8|32,0| 28 | 39 | 42 | 6,2 |10,7|15,4
@ HST-R [kN] | 58 | 49 | 59 | 88 [22,8|275]| 28 | 35 | 42 | 51 |10,7|15,4
Cmn |HST-HCR [kN] | 58 | 56 | 59 | 8,8 - - 28 | 35|42 |51 - -

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

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Min. base material thickness h.,;, [nm]| 100 | 120 | 140 | 160 | 200 | 250 | 100 | 120 | 140 | 160 | 200 | 250
Min. spacing Spin [Mmm]| 60 | 55 | 60 | 70 | 100 | 125 | 40 | 55 | 60 | 70 | 100 | 125
Tensile Ngq

i HST [kN] | 5,0 |10,2|12,7|16,0(22,7(31,3| 28 | 6,0 | 80 [11,4|16,2|22,4
w HST-R [kN] | 6,0 | 10,2 |12,7|16,0|22,7|31,3| 3,3 | 6,0 | 80 |11,4|16,2|22,4
" Swn |HST-HCR [kN] | 6,0 | 10,2 12,7 |16,0| - - 336080 (114 - -

Shear Vgq, without lever arm
LEl [kN] | 11,2 |18,8|27,8|40,1|56,7|62,7| 83 |14,619,9|22,9 40,5 |55,9
%-S""" HST-R [kN] | 10,4 16,0 |24,0|38,5|55,6|784| 9,9 |14,6 19,9 28,6 |40,5|55,9
HST-HCR [kN] | 10,4 | 16,0 | 24,0 | 40,1 | - - 9,9 (146(199|28,6| - -
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