HSV Stud anchor

HSV Stud anchor

Anchor versions Benefits
HSV - torque-controlled mechanical
e e ~;‘\:"|=“ ‘V’"’fmq vr::,:::; )‘t,-r-« Carbon steel expansion allows immediate load
:;4, . L:—~»— v-v_uwé poerrun | §m-:' with DIN 125 washer appllcatlon
- setting mark

- cold-formed to prevent breaking
during installation

HSV-BW . . .

Carbon steel - raised impact section prevents
with DIN 9021 washer thread damage during installation
and DIN 127b spring - drill bit size is same as anchor
washer size for easy installation.

Concrete

Basic loading data (for a single anchor)

All data in this section appliesto

- 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, fox cube = 25 N/mm?

Mean ultimate resistance

Anchor size M8 M10 M12 M16

Eﬁef”"e anchorage depth . | 39 40 40 50 50 65 65 80
ef =

Tensile Nrym kNl | 11,0 | 159 | 159 | 186 | 192 | 266 | 351 | 480
Shear Vrum [kN] 8,9 89 | 151 | 151 | 237 | 237 | 445 | 445

Characteristic resistance

Anchor size M8 M10 M12 M16
Effeft"’e anchorage depth 0 | 30 40 40 50 50 65 65 80
ef =

Tensile Nex [kN] 83 | 120 | 120 | 140 | 145 | 200 | 265 | 361
Shear Vi [kN] 8,3 85 | 128 | 144 | 17.9 | 226 | 424 | 424
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HSV Stud anchor

Design resistance

Anchor size M8 M10 M12 M16
Eﬁi"t"’e anchorage depth b Il 39 40 40 50 50 65 65 80
ef =

Tensile Nag kN] | 46 | 67 | 80 | 93 | 97 | 133 | 147 | 201
Shear Vrg kN | 55 | 68 | 85 | 115 | 119 | 181 | 339 | 339

Recommended loads

Anchor size M8 M10 M12 M16
Effective anchorage depth [mm] 30 40 40 50 50 65 65 80
hef 2

Tensile Nec 3 [kN] 3,3 4,8 5,7 6,7 6,9 9,5 10,5 14,3
Shear Ve 3 [kN] 4,0 4,9 6,1 8,2 8,5 12,9 24,2 24,2

a) With owerall 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 of HSV

Anchor size M8 M10 M12 M16
Nominal tensile

strength fuk [N/mm?] 580 660 660 660

Yield strength fyk [N/mm?] 464 528 528 528

Stressed cross- 2

section, thread As [mm?] 36,6 58,0 84,3 157

Stressed cross- R

section, neck As neck  [mMm?] 26,9 39,6 63,6 105,7
Moment of W [mm?] 31,2 62,3 109,2 277,5
resistance

Char. bending M°res [NM] 19,5 41,1 72,1 166,5
resistance ’

Material quality

Part Material

Bolt Carbon steel, galvanised to min. 5 ym
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HSV Stud anchor

Anchor dimensions

Anchor size M8 M10 M12 M16
Shaft diameter at dr [mm] 5,85 7.1 9 11,6
the cone
Maximum length
of the anchor [ [mm] 75 100 150 140
Length of 6 [mm] 15 17,6 20,6 24
expansion sleeve
A}
o

=%

0
Hl!kF
X1

)

Setting

Installation equipment

Anchor size M8 M10 M12 M16
Rotary hammer TE1 - TE30
Other tools blow out pump, hammer, torque wrench

Setting instruction

by

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

HSV Stud anchor

Anchor size M8 M10 M12 M16
Egsg"’e anchorage - mp | 30 40 40 50 50 65 65 80
d“g;:ri]”a' embedment |\ 1mm] 39 49 51 61 62 77 81 9
dNriolni)EaI Diameter of do [mm] 8 10 12 16
((j:rlljltltg:tg diameter of dewt S [mm] 8,45 10,45 12,5 16,5
Depth of drill hole hy 2 [mm] 45 55 60 70 70 85 90 105
Diameter of

clearance hole in the df < [mm] 9 12 14 18
fixture

Minmum JhiCkNess tn [mml | 5 0 5 0 5 0 5 0
MU (IOKNESS e (] || 20 10 35 | 25 70 55 35 | 20
Torque moment Tinst [Nm] 15 30 50 100
qudihacross nut - sw - [mm| 13 17 19 24

a) The values are only valid for HSV with standard washer. For HSV-BW with DIN 9021 washer and DIN 127b
spring washer the thickness of the fixture has to be reduced.
L/ tfi)c
' Nominal embedment depth h, ., Ty
P Drill hole depth h, |
B Minimum thickness of concrete member h, N
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HSV Stud anchor

Setting parameters @

Anchor size M8 M10 M12 M16
Effective anchorage
depth

Minimum base
material thickness

het [mm] 30 40 40 50 50 65 65 80

hmin = [mm] 100 100 100 120 140 140 130 170

Minimum spacing Smin2  [Mmm] 60 60 70 70 80 80 120 100
(';’I"Sr:g:‘]g;“ edge Con>  [mm] 60 60 70 70 90 9 120 100

Critical spacing for
splitting failure
Critical edge
distance for splitting Ccrsp  [Mm] 90 120 120 150 150 195 195 240
failure

Critical spacing for

Scrsp  [MM] 180 240 240 300 300 390 390 480

. SerN  [mm] 90 120 120 150 150 195 195 240
concrete cone failure
Critical edge
distance for concrete cgrn [mm] 45 60 60 75 75 97,5 97,5 120
cone failure

c) In case of smaller edge distance and spacing than Cc sp, Scr,sp, Corn @nd ser,n the load values shall be reduced
according ETAG 001, Annex C

Simplified design method

Simplified version of the design method according ETAG 001, Annex C.

= 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.

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.
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HSV Stud anchor

Tensionloading

The design tensile resistance is the lower value of

- Steel resistance: NRd,s

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

- Concrete cone resistance: NRdc = NORd,C sfg-fan:fan: fan: fren

. Concrete splitting resistance (only non-cracked concrete):
)
NRd,sp =N Rd,c * 1:B : f1,sp * f2,sp * 1:3,sp : fh,sp * fre,N

Basic design tensile resistance

Design steel resistance Ngg s

Anchor size M8 M10 M12 M16
Effective anchorage oy | 30 40 40 50 50 65 65 80
depth

Nras [kN] 10,4 17,4 28,0 46,5

Design pull-out resistance Nrqg,p = NORd,p -fg

Anchor size M8 M10 M12 M16
Effective anchorage  — romp | 30 40 40 50 50 65 65 80
depth

N’Ra.p kN | 67 | 67 | 8o | 93 | 97 | 133 | 166 | 208

Design concrete cone resistance Nrgc = NORd,C -fg-fin-fon-fan: fren
Design splitting resistance 3) NRrd,sp = NORd,C -fg - fisp-fasp-fasp- fhsp-fren

Anchor size M8 M10 M12 M16
Effective anchorage | 1mmp | 30 40 40 50 50 65 65 80
depth

NORd,C [kN] 4,6 7.1 8,5 11,9 11,9 17,6 14,7 20,1

Influencing factors

Influence of concrete strength

Concrete strength designation
(ENV 206)

Pull-out resistance
fB = " 1

C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

Concrete cone and splitting resistance
fs = (fooue/25N/mm?)"?? K 1,1 1,22 1,34 1,41 1,48 1,55
a) fek.cube = CONcrete compressive strength, measured on cubes with 150 mm side length
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HSV Stud anchor

Influence of edge distance @

C/Ccr'N

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

f1’N = 0,7+ 013'C/Ccr,N <1
frep = 0,7+ 0,3C/Corep < 1

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

fan = 0,5:(1 + clegrn) S 1

fosp = 0,5:(1 + 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.

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.n
S/Ser,sp
fsn = 0,5(1 + s/sern) <1

fasp = 0,5(1 + s/s¢rsp) <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.

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

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/hes 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 [23,68
frhep = [N/(2het )] 1 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,5
Influence of reinforcement

Anchor size M8 M10 M12 M16
Effective anchorage  — romp | 30 40 40 50 50 65 65 80
depth

fon = 0,5 + het/200mm < 1 0652 | 07% | 07® [075? | 075 |0,825?|0,825%| 0,9?

c) 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: VRd.s
. Concrete pryout resistance:  Vgq,cp =K * Nra,c

- Concrete edge resistance: VRde = VORC,,C cfg-fr-fh-fa-fher-fe
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HSV Stud anchor

Basic design shear resistance

Design steel resistance Vgg s

Anchor size M8 M10 M12 M16
Effective anchorage |~ mp | 30 40 40 50 50 65 65 80
depth

VRd.s [KN] 6,8 11,5 18,1 33,9
Design concrete pryout resistance Vgrgcp =K - NRd,Ca)

Anchor size M8 M10 M12 M16
Effective anchorage |~ hh | 30 40 40 50 50 65 65 80
depth

k 1 2
a) Ngac: Design concrete cone resistance

Design concrete edge resistance a)VRd,C = VORd,C -fg-fg-fn-fa-fhei-fec

Anchor size M8 M10 M12 M16
Efiective anchorage | v | 30 40 40 50 50 65 65 80
depth

VRac [KN] 9,1 9,0 13,0 13,0 17,6 17,6 28,3 28,2
a) For anchor groups only the anchors close to the edge must be considered.

Influencing factors

Influence of concrete strength

COMEIES SHEmgi Clesg el C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50060
(ENV 206)

fo = (fok.cune/25N/mm2)"? @) 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fo 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° | 290°
v
fo | !
g (s )2+sinav2 B 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
v 25

Influence of base material thickness

h/c 0,15 | 03 | 045 | 06 [ 075| 09 | 105 | 1,2 | 1,35 |=1,5
fn= {n/(1,5-c)}"? <1 032 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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HSV Stud anchor

Influence of anchor spacing and edge distance ? for concrete edge resistance: f,
fa=(che)t®- 1 +s/[3-c])-05

Single Group of two anchors s/hgs

anchor I'0 75 71,50 [ 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 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 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 3,95 217| 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 4,56 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 5,20 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| 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| 4,90| 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 s min and the

minimum edge distance Cpjn.

C/hef

Influence of embedment depth

Anchor size M8 M10 M12 M16
Egstcrf“’e anchorage - mj 30 40 40 50 50 65 65 80
fret = 0,05- (hes /d)"®® 0,46 0,75 0,51 0,75 0,55 0,85 0,53 | 0,75

Influence of edge distance @

c/d 4 6 8 10 15 20 30 40
f,= (d/c)" 0,77 0,71 067 | 0,65 0,60 0,57 0,52 | 0,50
a) The edge distance shall not be smaller than the minimum edge distance cpjn.

Combinedtension and shearloading

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