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HUS-HR, CR Screw anchor, stainless steel

Anchor version Benefits

- High productivity — less drilling
HUS-HR 6/8/10/14 and fewer operations than with

Stainless steel conventional anchors
concrete Screw - ETA approval for cracked and
with hexagonal head non-cracked concrete

- Seismic approval ETA C1

F
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European PROFIS
Pe CE Sprinkler Anchor
Technical . .
A conformity approved design
pproval
software
Approvals / certificates
Description Authority / Laboratory No, / date of issue
European technical approval ¥ DIBt, Berlin ETA-08/0307 / 2014-04-29
Fire test report DIBt, Berlin ETA-08/0307 / 2014-04-29
Fire test report ZTV — Tunnel (EBA) | MFPA, Leipzig PB Il / 08-354 / 2008-11-27

a) Data for HUS-HR with standard and reduced embedment depth is given in this section according ETA-08/0307
issue 2014-04-29,

Basic loading data

All data in this section applies to For details see Simplified design method
- 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 cube = 25 N/mm?
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Mean ultimate resistance

Non-cracked concrete

Cracked concrete

Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)

Rnom [mm] 30 50 60 - 30 50 60 -
Tensile Nrym [kN] -3 12,0 16,0 - -3 6,7 10,0 -
Shear Vrym [kN] -3 315 41,9 - -9 22,5 30,0 -
Reduced embedment (ETA-08/0307)

Miam [mm] - 60 70 70 - 60 70 70
Tensile Ngym [kN] - 16,0 21,3 25,2 - 8,0 12,0 16,0
Shear Vrym [kN] - 34,7 44,0 50,4 - 30,9 38,1 36,0
Standard embedment (ETA-08/0307)

Ao [mm] 55 80 90 110 55 80 90 110
Tensile Nrym [kN] 12,0 21,3 33,3 53,6 6,7 16,0 21,3 33,3
Shear Vrym [kN] 22,7 34,7 44,0 102,7 21,7 34,7 44,0 76,6

a) Please refer to resistance table in all load directions for multiple use fastenings in section HUS 6 screw anchor

for redundant fastening,

Characteristic resistance

Non-cracked concrete

Cracked concrete

Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)

[ [mm] 30 50 60 - 30 50 60 -
Tensile Ngk [KN] -3 9,0 12,0 - -3 5,0 75 -
Shear Vg [KN] -3 23,6 31,4 - -3 16,9 22,5 -
Reduced embedment (ETA-08/0307)

[ [mm] - 60 70 70 - 60 70 70
Tensile Ngg [kN] - 12,0 16,0 18,9 - 6,0 9,0 12,0
Shear Vgg [kN] - 26,0 33,0 37,8 - 23,2 28,6 27,0
Standard embedment (ETA-08/0307)

[ [mm] 55 80 90 110 55 80 90 110
Tensile Ngg [kN] 9,0 16,0 25,0 40,2 5,0 12,0 16,0 25,0
Shear Vgg [kN] 17,0 26,0 33,0 77,0 16,3 26,0 33,0 57,4

a) Please refer to resistance table in all load directions for multiple use fastenings in section HUS 6 screw anchor

for redundant fastening,

Design resistance

Non-cracked concrete

Cracked concrete

Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)

hnom [mm] 30 50 60 - 30 50 60 -
Tensile Nrq [kN] -3 5,0 6,7 - -3 2,8 4,2 -
Shear Vgy [kN] -9 15,7 21,0 - -9 11,2 15,0 -
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Reduced embedment (ETA-08/0307)

Miam [mm] - 60 70 70 - 60 70 70

Tensile Nggq [kN] - 6,7 8,9 10,5 - 3,3 5,0 6,7

Shear Vgg [kN] - 17,3 22,0 25,2 - 15,5 19,0 18,0
Standard embedment (ETA-08/0307)

Miam [mm] 55 80 90 110 55 80 90 110
Tensile Nggq [kN] 4,3 8,9 13,9 22,3 2,4 6,7 8,9 13,9
Shear Vggq [kN] 11,3 17,3 22,0 51,3 10,9 17,3 22,0 38,3

a) Please refer to resistance table in all load directions for multiple use fastenings in section HUS 6 screw anchor
for redundant fastening,

Recommended loads

Non-cracked concrete Cracked concrete
Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)
Rnom [mm] 30 50 60 - 30 50 60 -
Tensile Nyec ¥ [kN] -9 3,6 48 - -0 2,0 3,0 -
Shear Ve ? [kN] -0 11,2 15,0 - -0 8,0 10,7 -
Reduced embedment (ETA-08/0307)
Rnom [mm] - 60 70 70 - 60 70 70
Tensile Nyec [kN] - 4,8 6,3 7.5 - 2.4 3,6 4,8
Shear Vye.? [kN] - 12,4 15,7 18,0 - 11,0 13,6 12,9
Standard embedment (ETA-08/0307)
Rnom [mm] 55 80 90 110 55 80 90 110
Tensile Nyec ® [kN] 31 6,3 9,9 16,0 1,7 4,8 6,3 9,9
Shear Vye. [kN] 8,1 12,4 15,7 36,7 7,8 12,4 15,7 27,3

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,

b) Please refer to resistance table in all load directions for multiple use fastenings in section HUS 6 screw anchor
for redundant fastening,
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Materials

Mechanical properties

Anchor size 6 8 10 14
Type HUS-HR HUS-HR HUS-HR,CR HUS-HR
Nominal tensile strength fx  [N/mm?] 1050 870 950 690
Nominal yield strength f, ~ [N/mm?] 900 745 815 590
Stressed cross-section A;  [mmZ] 22,9 39,0 55,4 143,1
Moment of resistance W [mm3] 15 34 58 255
Design bending resistance [Nm] 19 36 66 193
MRd,s
Part Material
Stainless steel hexagonal head Stainless steel (grade Ad)
concrete screw
Anchor dimensions
Dimensions
Anchor version ds dy As
[mm] [mm] [mm?]
HUS-HR 6 7,6 5,4 22,9
HUS-HR 8 10,1 7,05 39,0
HUS-HR 10 12,3 8,40 55,4
HUS-CR 10 12,3 8,40 55,4
HUS-HR 14 16,6 12,6 143,1
ls Head stamping
ds
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Screw length and thickness of fixture for HUS-HR (hex head)

Anchor size HUS HR 6 8 10 14
ominal anchorage depth hnom hnom hnom hnom hnom hnom hnom hnom hnom hnom
30 55 50 60 80 60 70 90 70 110
o - i Thickness of fixture [mm]

Length of anchor (mm] tixa thix tixa thix thixa tix tixo trixa trixa trixe

35 5 - - - - - - - - -

45 15 - - - - - - - - -

60 30 5 - - - - - - - -

65 - - 15 5 - 5 - - - -

70 40 15 - - - - - - - -

75 - - 25 15 - 15 5 - - -

80 - - - - - - - - 10 -

85 - - 35 25 5 25 15 - - -

95 - - 45 35 15 35 25 5 - -

105 - - 55 45 25 45 35 15 - -

115 - - - - - 55 45 25 - -

120 - - - - - - - - 50 10

130 - - - - - 70 60 40 - -

135 - - - - - - - - 65 25

SNl §

Screw length and thickness of fixture for HUS-CR (countersunk head)

Anchor size HUS HR 10

hnom hnom hnom

Nominal anchorage depth| < 70 90

[mm] Thickness of fixture [mm]
Length of anchor [mm] _ , ,
tf|x1 tf|x2 tf|x3
75 15 - -
85 25 15 -
105 45 35 15
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Setting

Recommended installation equipment

Anchor size |HUS 6 8 10 14
Rotary hammer Hilti TE 2 - TE 30 Hilti TE 2 - TE 30 Hilti TE 2 - TE 30 Hilti TE 2 - TE 30
drill bit TE-C3X 6/17 TE-C3X 8/17 TE-C3X 10/22 TE-C3X 14/22
Socket wrench insert SNSD13% (L) | S-NSD13%(L) | S-NSD15%(L) S-NSD 21 %
Torx (CR type only) - - S-SY TX50 -

Impact screw driver

Hilti SIW 14-A, 22-A

Hilti SIW 22 T-A

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

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

Anchor version 6 8 10 14
Type HUS HR HR HR, CR? HR
Nominal embedment depth hoom  [mm]| 30 | 55 |50 [60 |80 6070|900 [ 70 | 110
Nominal diameter of drill bit do [mm] 6 8 10 14
Cutting diameter of drill bit Aot S [mm] 6,4 8,45 10,45 14,5
Depth of drill hole h= [mm]| 40 | 65 [60 |70 |90 |70]80]100] 80 | 120
Diameter of countersunk head dn [mm] - - 21 -
If?)i(?L:?eeter of clearance hole in the di< [mm] 9 12 14 18
Effective anchorage depth hef mml| 23 | 45 [38]47[64[d6]54] 71| 52 | 86
Concrete Tinst [Nm] 20 -3 35 | -a | -2 459 65
Max, Solidm, Mz 12  Tig [Nm] | -® 10 |- [16 |16 | - [20]| 20 | -® -b)
installation
torque Solidm, KS12  Tig [Nm] | -® 10 |- [16 |16 | - [20]| 20 | -® -b)
Aerated conc, Tinst [Nm] -b) 4 -b | 8 8 - |10 | 10 -b) -b)

a) Hiltirecommends machine setting only in concrete
b) Hilti does not recommend this setting process for this application,
c) Intallation torque refer to HUS-HR only

Base material thickness, anchor spacing and edge distance

Anchor size 6 8 10 14
Type HUS-HR HUS-HR HUS-HR, CR HUS-HR
Nominal embedment mm]| 30 | 55 | 50 | 60 | 80 | 60 | 70 | 90 | 70 | 110

depth nom

Minimum base
material thickness Nimin [mMm]| 100 100 100 100 120 120 120 140 140 160
non-cracked concrete

Minimum spacing Smin [mm]| 35 35 45 45 50 50 50 50 50 60

Minimum edge

distance Cmin  |[mm]| 35 35 45 45 50 50 50 50 50 60

Critical spacing for s
concrete cone and SC“N = {[mm]| 69 135 114 141 192 166 194 256 187 310
splitting failure cr.sp

Critical edge distance
for concrete cone c
and splitting failure cnsp

cr,N =

mm]| 35 | 68 | 57 | 71 | 96 | 83 | 97 | 128 | 94 | 155

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be
reduced (see system design resistance),

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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Simplified design method

Simplified version of the design method according ETAG 001, Annex C, Design resistance according data given in
ETA-08/0307 issue 2011,01,21,
= 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 (single point fastening), multiple use applications are not part of this design
method,

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:  Nggp = NORd,p -fs

- Concrete cone resistance: Nrac = NORd,C -fg - fin - fon - fan - fren

. Concrete splitting resistance
(only non-cracked concrete):  Ngasp = N%kac - fa - f1sp * fasp - Taisp * frem

Basic design tensile resistance

Design steel resistance Ngg s

Anchor size 6 8 10 14
Type HUS-HR HUS-HR HUS-HR, CR HUS-HR
Nrs [ [kN] 17,0 24,3 37,6 73,0
Design pull-out resistance Ngq,p = NORd,p - fg

Non-cracked concrete Cracked concrete
Anchor size 6 | 8 | 10 | 14 6 | 8 | 10 | 14
Extra reduced embedment
(Hilti Tech Data)
Rnom [mm] 30 50 60 - 30 50 60 -
Tensile Ngq [kN] - 5,0 6,7 - - 2,8 4.2 -
Reduced embedment
Rnom [mm] - 60 70 70 - 60 70 70
Tensile Nggq [kN] - 6,7 8,9 10,5 - 3,3 5,0 6,7
Standard embedment
M [mm] 55 80 90 110 55 80 90 110
Tensile Nggq [kN] 4,3 8,9 13,9 22,3 2,4 6,7 8,9 13,9
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Design concrete cone Nrge = Nrac - fs - fin - fon - fan - fren
Design splitting resistance* Ngrg sp = Nqc - fa - f1sp - fosp - fasp « fren
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Non-cracked concrete Cracked concrete
Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)
M [mm] 30 50 60 - 30 50 60 -
N%Rac [KN] - 6,6 8,7 - - 4,7 6,2 -
Reduced embedment
[ [mm] - 60 70 70 - 60 70 70
Nra.c [kN] - 9,0 11,1 10,5 - 6.4 7.9 7.5
Standard embedment
M [mm] 55 80 90 110 55 80 90 110
NORd,C [kN] 7,2 14,3 16,8 22,3 5,2 10,2 12,0 16,0
a) Splitting resistance must only be considered for non-cracked concrete
ETA: Data according ETA-08/0307 issue 2008-12-12  Hilti: Additional Hilti technical data
Influencing factors

Influence of concrete strength
?E"I\T\fr;ég)s”e“gth designation C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60
fo =  (foxcupe/25N/Mm2)%° & 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fwcube = CONCrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance ?
C/Cer N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
C/Cersp
fin = 0,7+0,3clcgn =1

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
f1.sp 0,7 +0,3-c/cgrsp < 1
fon = 0,5-(1+clcgn) <1

055 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fosp = 0,5-(1 + ClCergp) <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,

Influence of anchor spacing @

)

S/S¢rn
: 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp
fan = 0,5-(1 + s/sen) <1
0,55 | 060 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
f3sp = 0,5-(1 + S/Sersp) <1

a)

setting details, This influencing factor must be considered for every anchor spacing,
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Influence of base material thickness

h/hes 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 (23,68
frsp = [h/(2-he)]?® 1 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 15
Influence of reinforcement

Anchor size 6 8 10 14
Type HUS HR HR HR, CR HR

Nhom [mm]| 30 55 50 60 80 60 70 90 70 | 110
hes [mm]| 23 45 38 47 64 46 54 71 52 86
fen = 0,5+ he/200mm < 1 0,62 | 0,73 | 0,69 | 0,74 | 0,82 | 0,73 | 0,77 | 0,86 | 0,76 | 0,93

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 2 100 mm, then a factor fn =1
may be applied,

SHEAR loading

The design shear resistance is the lower value of
VRd,s
VRd,cp =k- NRd,c

Veae =Voac-fo-faefnefa- e fe

- Steel resistance:
. Concrete pryout resistance:

- Concrete edge resistance:

Basic design shear resistance

Design steel resistance Vrqs

Anchor size 6 8 10 14
Type HUS HR HR HR, CR HR
Extra reduced

embedment Vrds [kN] 11,3 17,3 22,0 -
Reduced

embedment Vrds [kN] - 17,3 22,0 36,7
Standard

embedment Vras  [kN] 11,3 17,3 22,0 51,3
Design concrete pryout resistance Vrgcp = K - Nrd c?

Anchor size 6 3 10 14
Type HUS HR HR HR, CR HR
Noom [mm]| 30 | 55 | 50 | 60 | 80 | 60 | 70 | 90 | 70 | 110
k 1,0 | 15 2.0

a) Nggc: Design concrete cone resistance
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Design concrete edge resistance Vrac = Vrac - fe - fa - - fa - Fher - fc
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Non-cracked concrete Cracked concrete

Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR |HR,CR| HR HR HR |HR,CR| HR
Extra reduced embedment (Hilti Tech Data)

Rrom [mm] 30 50 60 - 30 50 60 -
Vrac [kN] - 5,9 8,6 - - 4,2 6,1 -
Reduced embedment

Rrom [mm] - 60 70 70 - 60 70 70
Vorae [kN] - 5,9 8,6 15 - 4,2 6,1 10,6
Standard embedment

Rrom [mm] 55 80 90 110 55 80 90 110
Vrac [kN] 3,6 5,9 8,6 15,1 2,6 4,2 6,1 10,7
Influencing factors

Influence of concrete strength

?E"I\T\f r;ég)Stre“gth Cleslgnsiion C 20/25 | C25/30 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
fo = (forcupe/25N/mm2)°® @ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fwcube = 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° |=90°
V
.
/ ) z B 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosar, ) +

Influence of base material thickness

h/c 0,15 | 03 | 045 | 06 | 075 | 09 | 1,05 | 1,2 | 1,35 | 21,5
fn= {ni@5-c)}" <1 0,32 | 0,45 | 055 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00
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Influence of anchor spacing and edge distance ? for concrete edge resistance: f,

Single Group of two anchors s/hg

anchor [075[1,50]2,25]3,00]3,75]4,50]5,256,00 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|153|168|184|184|184|1,84|184|184|184|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 2,83 159| 1,77 194 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 3,9 | 217|237 257|2,77| 296]| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 |249|2,69| 290]| 3,11 3,32| 352 3,73| 3,94| 4,15| 4,35| 4,56| 456| 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| 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| 491| 5,14| 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87|412| 4,36| 4,60| 4,84| 5,08| 533| 5,57| 581| 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| 541| 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|530]| 557]| 583]| 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 Cpin,

c/hes

Influence of embedment depth

Anchor size 6 8 10 14
Type HUS HR HR HR, CR HR
[ - [mm]| 30 55 50 60 80 60 70 90 70 110
fret= 0,05 - (hes /d)l’68 - 1,48 | 069 | 098 | 1,64 | 0,65 | 0,85 | 1,35 | 0,45 | 1,06

Influence of edge distance ?

c/d 4 6 8 10 15 20 30 40
fo=  (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 Cpn,

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-08/0307, issue 2011,01,21,
All data applies to concrete C 20/25 — fy cupe =25 N/mm2, Hilti technical data for the extra reduced embedment
depth is not part of the approval,

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,

12 04 /2014



Hilti worldwide

Design resistance

Single anchor, no edge effects (c 2 c.,), shear without lever arm

Non-cracked concrete Cracked concrete
Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)
hrom [imm]] 30 50 60 ] 30 50 60 ]
Min, base material thickness h,;, [mm] 80 100 120 - 80 100 120 -
]
& Tensile Nrq [kN] - 5,0 6,7 - - 2,8 4,2 -
\<
g - |Shear Ve [kN] - 15,7 21,0 - - 11,2 15,0 -
@
Reduced embedment
Rrom [(mm]| - 60 70 70 ] 60 70 70
Min, base material thickness h,,;, [mm] - 100 120 140 - 100 120 140
f
n Tensile Ngg [kN] - 6,7 8,9 10,5 - 3,3 50 6,7
\.\,‘
<t~ Shear Vgg [kN] - 17,3 22,0 25,2 - 15,5 19,0 18,0
\.
Standard embedment
hiom ‘ [mm] 55 80 90 110 55 80 90 110
Min, base material thickness h,,;, [Mm] 100 120 140 160 100 120 140 160
f
a Tensile Nrq [kN] 4,3 8,9 13,9 22,3 2,4 6,7 8,9 13,9
\.\,‘
»n - Shear Vgq [kN] 11,3 17,3 22,0 51,3 10,9 17,3 22,0 38,3
N
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Single anchor, min, edge distance (c = cn,), Shear without lever arm

Non-cracked concrete

Cracked concrete

Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)
Rrom [(mm]| 30 50 60 ] 30 50 60 ]
Min, base material thickness h,;;, [mm] 80 100 120 - 80 100 120 -
Min, edge distance cpi, [mm] 40 45 50 - 40 45 50 -
f
B Tensile Ngqg [kN] - 5,0 6,7 - - 2,8 4,2 -
\
8. ~ |Shear Vgg [kN] - 38 4,7 - - 2,7 3,3 -
e
Reduced embedment
hnom imm)] - 60 70 70 - 60 70 70
Min, base material thickness h,;, [mm] - 100 120 140 - 100 120 140
Min, edge distance ¢, [mm] - 45 50 50 - 45 50 50
f
- Tensile Ngq [kN] - 6,6 8,0 7,7 - 3,3 5,0 49
N (o
\,l “ |Shear Vgq [kN] - 3,9 4.8 50 - 2,8 34 3,6
‘Cmin
Standard embedment
Nnom ‘ [mm] 55 80 90 110 55 80 90 110
Min, base material thickness h,,;, [mm] 100 120 140 160 100 120 140 160
Min, edge distance cpin [Mm] 40 50 50 60 40 50 50 60
f
N Tensile Nrq [kN] 4,3 8,9 10,4 13,8 2,4 6,7 6,8 9,0
N =
\l " Shear Vgg [kN] 3,2 4.8 51 7,1 2,2 3,4 3,6 50
‘len

14
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Double anchor, no edge effects (c 2 c.,), min, spacing (s = snin), Shear without lever arm
(load values are valid for one anchor)

Non-cracked concrete Cracked concrete
Anchor size 6 8 10 14 6 8 10 14
Type HUS HR HR HR,CR HR HR HR HR,CR HR
Extra reduced embedment (Hilti Tech Data)
hrom [imm]| 30 50 60 ] 30 50 60 ]
Min, base material thickness h,,;, [mm] 80 100 120 - 80 100 120 -
Min, spacing Smin [mMm] 40 45 50 - 40 45 50 -
i
\!,;_1:- Tensile Nrq [kN] - 4,6 6,0 - - 3,3 4,3 -
Smin
'\*;,,,,Smi:' Shear Vgg [kN] - 11,0 14,3 - - 7,8 10,2 -
Reduced embedment
Rrom [mm)] - 60 70 70 ] 60 70 70
Min, base material thickness h,,;, [mm] - 100 120 140 - 100 120 140
Min, spacing Smin [mm] - 45 50 50 - 45 50 50
i
\!,,A:‘ Tensile Ngg [kN] - 6,0 7,3 6,9 - 4,3 5,2 5,0
Smnn
\,'\—.;;A,,Smi:' Shear Vgg [kN] - 143 | 175 | 16,7 - 102 | 125 | 11,9
Standard embedment
hiom ‘ [mm] 55 80 90 110 55 80 90 110
Min, base material thickness h,,;, [Mm] 100 120 140 160 100 120 140 160
Min, spacing Smin [mMm] 40 50 50 60 40 50 50 60
i
\l,:.l:' Tensile Nrq [kN] 47 91 10,4 13,8 3,4 6,5 7,4 9,8
Smin
'\’,;",Smif' Shear Vgq [kN] 9,9 17,3 22,0 33,1 7,0 15,5 17,7 23,6
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Fire resistance

Basic loading data for concrete C20/25 — C50/60

All data in this section applies to:
- Correct setting (see setting instruction)

- No edge distance and spacing influence
- Minimum base material thickness
The following technical data are based on:

Characteristic loads under fire exposure

ETA-08/0307 issue 2014-04-29

Anchor Size 6 8 10 14
Type HUS | HR HR HR, CR HR, CR
Phom | Mnom | hnom | Pnom | hnom | Pnom | hnom
3‘;’&‘;‘”‘1' embedment hwom [mm]| 50 | 60 | 80 | 70 | 90 | 70 | 110
Steel failure for tension and shear load (Frec,sfi = Nrecsfi = VRec.s fi)
R30  Frecsii  [kN] | 23 4,4 8.8 19,9
R60 Frecssi [KN] 1,6 3,0 5,7 12,8
R90 Frecssi  [KN] 0,9 1,5 2,6 5,8
zigﬁem?n%nded R120 Frecsii  [KN] | 05 08 11 2,6
shear load R30 M’recsi [Nm] | 1,9 3,9 9,2 31,2
R60 M%recss [NmM] | 1,3 2,6 6,0 20,2
R0 M°recssi [NmM] | 07 1,3 2,7 9,1
R120 M%ecsi [Nm] | 0,4 0,7 1,2 4,0
Pull out failure
R30
Recommended R60  Ngecps [KN] | 0,6 0,7 1,4 1,1 1,9 1,4 3,0
resistance R90
R120 Ngecpsi [KN] | 0,5 0,6 1,1 0,9 1,5 1,1 2,4
Concrete cone failure
Edge distance
R30to R120  c¢n [mm] 2he
Spacing
R30to R120  s¢n [mm] 4het
Concrete pry-out failure
R30 to R120 k [-] 15 2,0 2,0 2,0

a) gThe recommended loads under fire exposure include a safety factor for resistance under fire exposure yus = 1,0 and the partial
safety factor for action ye5 = 1,0, The partial safety factors for action shall be taken from national regulations,

16
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Seismic design

Basic loading data for concrete C20/25 — C50/60

All data in this section applies to:
- Seismic design according to TR045
The following technical data are based on:

Anchorage depth range

ETA-08/0307 issue 2014-04-30

Anchor size 8 10 14
Type HUS HR HR, CR HR
Nominal anchorage depth range Prom [mm] 80 90 110
Tension resistance in case of seismic performance category C1
Anchor size 8 10 14
Type HUS HR HR, CR HR
Characteristic tension resistance to steel failure
Nrisseis  [KN] 34,0 52,6 102,2
Partial safety factor YMs.seis [-] 1,4
Characteristic pull-out resistance in cracked concrete C20/25 to C50/60
NRi pseis [KN] 7,7 12,5 17,5
Partial safety factor Yip.seis [-] 18
Concrete cone resistance and splitting resistance
Partial safety factor YMe.seis = YMsp.seis [-] ‘ 1,8
Displacement under tension load in case of seismic performance category C1 ¥
Anchor size 8 10 14
Type HUS HR HR, CR HR
Displacement SN seis [mm] 1,2 1,2 0,4
1) Maximum displacement during cycling (seismic event),
Shear resistance in case of seismic performance category C1
Anchor size 8 10 14
Type HUS HR HR, CR HR
Characteristic shear resistance to steel failure
Viksseis KN 11,1 17,9 53,9
Partial safety factor YMs,seis [-] 15
Concrete pryout resistance and concrete edge resistance
Partial safety factor YMe.seis [-] ‘ 15
1) Reduction factor o4, = 1,0 when using the Hilti Dynamic Set
Displacement under tension load in case of seismic performance category C1 Y
Anchor size 8 10 14
Type HUS HR HR, CR HR
Displacement Ov seis [mm] 4,8 53 7,6

1) Maximum displacement during cycling (seismic event)
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Basic loading data for single anchor in solid masonry units

All data in this section applies to
- Load values valid for holes drilled with TE rotary hammers in hammering mod

- Correct anchor setting (see instruction for use, setting details)
- The core / material ratio may not exceed 15% of a bed joint area,

- The brim area around holes must be at least 70mm
- Edge distances, spacing and other influences, see below

Recommended loads

Hilti
Base material Anchor size 6 8 10
Type HUS-HR HUS-HR | HUS-HR, CR
Germany, Austria, Switzerland Mg [mm] 55 60 70
So'ﬁzilg}’zbg'(’k DIN 105/ Tensile Ny, [KN] 0.9 1,0 11
TR EN 771-1
: ) ; a) > 2
fo "2 12 NImm® | o Vi [N] 1,4 2,0 2,3
Solid sand-lime brick _ [KN]
KS 12/2,0 DIN 106/ Tensile Nyec 0,6 0,6 1,0
EN 771-2
) kN
fy ¥ 212 Nimm? | shear v, (kN 0.9 11 17
Aerated concrete PPW i [kN]
6-0,4 DIN 4165/ Tensile Nye 0,2 0,2 0,4
EN 771-4
a) 2 kN
fo "2 BNIMM® | o) o i, (kN 0.4 0.4 0.9
a) f,= brick strength
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Permissible anchor location in brick and block walls

Cn = 20mm
Cmn ! 100 % ofthe load
4omm?< Simin P i
o

Edge distance and spacing influences

e The technical data for the HUS-HR anchors are reference loads for MZ 12 and KS 12, Due to the large
variation of natural stone solid bricks, on site anchor testing is recommended to validate technical data,

e The HUS-HR anchor was installed and tested in center of solid bricks as shown, The HUS-HR anchor was
not tested in the mortar joint between solid bricks or in hollow bricks; however a load reduction is expected,

e For brick walls where anchor position in brick can not be determined, 100% anchor testing is recommended,

¢ Distance to free edge free edge to solid masonry (Mz and KS) units = 200 mm

e Distance to free edge free edge to solid masonry (autoclaved aerated gas concrete) units = 170 mm
e The minimum distance to horizontal and vertical mortar joint (c,,) is stated in drawing above,

e  Minimum anchor spacing (Smin) in one brick/block is = 2*Cpin

Limits

e Applied load to individual bricks may not exceed 1,0 kN without compression or 1,4 kKN with compression
e All data is for multiple use for non structural applications

e Plaster, graveling, lining or levelling courses are regarded as non-bearing and may not be taken into account
for the calculation of embedment depth,
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