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HUS3 | Screw anchor

HUS3 Screw anchor

Anchor version

Benefits

HUS3-H8/10/14
Carbon steel
concrete screw

with hexagonal head

HUS3-C8/10
Carbon steel

concrete screw

with countersunk head

- High productivity — less drilling and
fewer operations than with
conventional anchors

- ETA approval for cracked and
non-cracked concrete

- Seismic approval ETA C1
- High loads
- Small edge and spacing distances

- abZ (DIBt) approval for
adjustability (unscrew-rescrew)

- abZ (DIBt) approval for reusability
in fresh concrete (fo cupe=10/15/20
Nmm2) for temporary applications

- Three embedment depths for
maximal design flexibility
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Concrete distance Solid brick aerated .
zone ) resistance
and spacing concrete
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PROFIS
Europgan DIBt DIBt CE Sprinkler Anchor
Technical Approval Approval , .
! o o conformity approved design
Approval Adjustability  Reusability software

Approvals / certificates

Seismic

Description Authority / Laboratory No. / date of issue
European technical assessment 3) DIBt, Berlin ETA-13/1038 / 2014-03-26
DIBt approval (Adjustability) DIBt, Berlin Z-21.1-2021 / 2014-03-26
DIBt approval (Reusability) DIBt, Berlin Z-21.8-2018 / 2014-04-01

a) All data given in this section according ETA-13/1038, issue 2014-03-26.
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HUS3 | Screw anchor

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

- Cracked and non-cracked Concrete C 20/25, fy cupe = 25 N/mm?

- Adjustment allowed during the installation for size 8 and 10, h,om2 Only.

Mean ultimate resistance

Anchor size 8 10 14

Type HUS3 H,C H,C H

g'gg?;”a' embedment | mm]| 50 | 60 | 70 | 55 | 75 | 8 | 65 | 8 | 115
Non-cracked concrete

Tensile Nrym [kN] | 11,9 15,9 | 21,2 159 | 266 | 36,8 | 23,2 | 36,2 | 59,0
Shear Vrym [kN] | 17,0 17,9 | 17,9 18,0 | 294 | 294 | 46,4 | 47,3 | 47,3
Cracked concrete

Tensile Nrym [kN] 8,0 11,9 15,9 12,8 | 214 | 26,3 16,5 | 25,8 | 42,0
Shear Vgrym [kN] | 12,1 17,9 | 17,9 12,8 | 294 | 294 | 331 473 | 47,3

Characteristic resistance

Anchor size 8 10 14

Type HUS3 H,C H,C H

g‘:;;”a' embedment mm)| 50 | 60 | 70 | 55 | 75 | 8 | 65 | 8 | 115
Non-cracked concrete

Tensile Ngg [kN] 9,0 12,0 | 16,0 12,0 | 20,0 | 27,8 | 175 | 27,3 | 44,4
Shear Vg [kN] | 12,8 | 170 | 17,0 | 135 | 28,0 | 28,0 | 350 | 450 | 450
Cracked concrete

Tensile Ngx [kN] 6,0 9,0 12,0 9,7 16,1 19,8 | 125 | 194 | 31,7
Shear Vg [kN] 9,1 17,0 | 17,0 9,7 28,0 | 28,0 | 249 | 38,9 | 450

Design resistance

Anchor size 8 10 14

Type HUS3 H,C H,C H

2‘:;?;”8' embedment | m]| 50 | 60 | 70 | 55 | 75 | 8 | 65 | 8 | 115
Non-cracked concrete

Tensile Ngrq [kN] 6,0 8,0 10,7 8,0 13,3 | 185 | 11,7 | 18,2 | 29,6
Shear Vgg [kN] 8,5 11,3 | 11,3 9,0 18,7 | 18,7 | 23,3 | 30,0 | 30,0
Cracked concrete

Tensile Nrq [kN] 4,0 6,0 8,0 6,4 10,8 | 13,2 8,3 13,0 | 211
Shear Vggq [kN] 6,1 11,3 | 11,3 6,4 18,7 | 18,7 | 16,6 | 259 | 30,0
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HUS3 | Screw anchor

Recommended load

Non-cracked concrete

Anchor size 8 10 14

Type HUS3 H,C H,C H

2‘:;?;”8' embedment | m]| 50 | 60 | 70 | 55 | 75 | 8 | 65 | 8 | 115
Non-cracked concrete

Tensile Ngec [kN] 4,3 57 7,6 57 9,5 13,2 8,3 13,0 | 21,2
Shear Vgec [kN] 6,1 8,1 8,1 6,5 133 | 133 | 166 | 214 | 214
Cracked concrete

Tensile Nrec [kN] 2,9 4,3 57 4,6 7,7 9,4 5,9 9,3 15,1
Shear Vgec [kN] 4,3 8,1 8,1 4,6 13,3 | 133 | 119 | 185 | 21,4

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,

Materials

Mechanical properties

Anchor size 8 10 14
Type HUS3 H,C H,C H
Nominal tensile strength fy [N/mm?] 810 805 730
Yield strength fy, [N/mm?] 695 690 630
Stressed cross-section Ag [mm?] 48,4 77,0 131,7
Moment of resistance W [mm?3] 47 95 213
Char, bending resistance MORKYS [Nm] 46 92 187

Material quality

Type Material Coating

HUS3-H / HUS3-C Carbon-steel Galvanized (25 ym)
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HUS3 | Screw anchor

Anchor dimensions

Dimensions

Anchor size 8 10 14
Type HUS3 H,C H,C H
Threaded outer diameter d [mm] 10,30 12,40 16,85
Core diameter dk [mm] 7,85 9,90 12,95
Shaft diameter ds [mm] 8,45 10,55 13,80
Stressed section As | [mm? 48,4 77,0 131,7

ds | i % § § % &

HUSS3 : Hilti Universal Screw 3™ generation
H : Hexagonal head

45/25/15 : maximum thickness fixture ti/thixo/tixs related to the
embedment depth hpom1/hnom2/hnoms (S€€ Annex B3)

Screw length and thickness of fixture for HUS3-H (hex head)

Anchor size HUS3-H 8 10 14
q hnom1 hnom2 hnom3 hnom1 hnom2 hnom?; hnom1 hnom2 hnom3
ominal anchorage depth| 55" | g9 | 79 | 55 | 75 | 85 | 65 | 85 | 115
[mm] Thickness of fixture [mm]
Length of anchor [mm] t t t t e t t t t
fix1 fix2 fix3 fix1 fix2 fix3 fix1 fix2 fix3
55 5 - - - - - - - -
60 - - - 5 - - - - -
65 15 5 - - - - - - -
70 - - - 15 - - - - -
75 25 15 5 - - - 10 - -
80 - - - 25 5 - - - -
85 35 25 15 - - - - - -
90 - - - 35 15 5 - - -
100 50 40 30 45 25 15 35 15 -
110 - - - 55 35 25 - - -
120 70 60 50 - - - - - -
130 - - - 75 55 45 65 45 15
150 100 90 80 95 75 65 85 65 35

A 4

A
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HUS3 | Screw anchor

Screw length and thickness of fixture for HUS3-C (countersunk head)

Anchor size HUS3-C 8 10
A I"'nom1 hnom2 I"'nom3 hnom1 I"'nom2 hnom3
ominal anchorage depth 50 60 70 55 75 85
h of h ] Thickness of fixture [mm]
Length of anchor [mm] thixt tixe thixs thixt tixe thixs
65 15 5 - - - -
70 - - - 15 - -
75 25 15 - - - -
85 35 25 15 - - -
90 - - - 35 15 -
100 - - - 45 25 15

¢

AN

L
Cd
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HUS3 | Screw anchor

Setting
Installation equipment
Anchor size 8 10 14
Type HUS3 H,C H,C H
Rotary hammer TE2-TE 30 TE2-TE 30 TE2-TE 30
Drill bi_t for cc_)ncrete, solid clay brick and solid cX 8 cX 10 CX 14
sand-lime brick
Drill bit for aerated concrete CX6 CX 8 -
Socket wrench insert S-NSD 13 1/2 S-NSD 15 1/2 S-NSD 21 1/2
Torx S-SY TX45 S-SY TX50 -
Tube for temporary application HRG 8 HRG 10 HRG 14
Setting tool for concrete C12/15 to C50/60 SIW 22T-A
Setting tool for solid brick and aerated concrete SFH 22A
Setting details for concrete
Anchor size 8 10 14
Type HUS3 H,C H,C H
Nominal anchorage depth Noom  [mm] | 50 | 60 | 70 | 55 | 75 | 85 | 65 | 85 | 115
Nominal diameter of drill bit do [mm] 8 10 14
Cutting diameter of drill bit dewts  [mm] 8,45 10,45 14,50
Depth of drill hole hy 2 [mm] 60 70 80 65 85 95 75 95 125
Dlameter of clearance hole in di< [mm] 12 14 18
the fixture
Diameter of countersunk head dj [mm] 18 21 -
Width across SW [mm] 13 15 21
Torx TX [-] 45 50 -
Impact screw driver Hilti SIW 22 T-A
SLRNRRRW
hnum
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HUS3 | Screw anchor

Setting instruction

Make a cylindrical hole

Ensure that the fixture is caught

For detailed information on installation see instruction for use given with the package of the product,
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HUS3 | Screw anchor

Setting instruction in case of adjustment process
(recommended for HUS3-H size 8 and 10 for standard embedment depth h,om2 only)

dy

= +

R |

Sw

_tiixo

6 hhlax 10mm

! WWTWWZ’@
. w
B
Max 10mm
hmm.adl.l 7 ,i-\' e A s
CETTTTTN - " ( E LT VW @
< e

2 I'|IIIII'I'I

{ AN

For setting HUS3-H8 (hyom,=60mm) and HUS3-H10 (h,om2=75mm) it is allowed to adjust (loosening max.
10mm and re-tightening) the screw. The adjustment can be done maximum two times. The final
embedment depth after adjustment process must be larger or equal than hpoma.

The total allowed thickness of shims added during the adjustment process is 10mm.
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HUS3 | Screw anchor

Design parameters

Anchor size 8 10 14

Type HUS3 H,C H,C H

Nominal anchorage hrom  [MM] 50 60 70 55 75 85 65 85 115
depth

Effective anchorage

het [mm] 40 46,4 | 549 | 41,6 58,6 67,1 49,3 66,3 91,8
depth

Minimum base
material thickness

Minimum spacing Smin  [Mm] 40 50 50 50 50 60 60 75 75

Minimum edge
distance

Phmin ~ [mm] | 100 100 120 100 130 140 120 160 200

Cmn  [mm] | 50 50 50 50 50 60 60 75 75

Critical spacing for

splitting failure Sersp  [Mmm] | 120 140 170 130 180 220 170 200 280

Critical edge distance

for Splitting failure Ccr,sp [mm] 60 70 85 65 90 110 85 100 140

Critical spacing for

concrete cone failure  SeN [mm] | 120 140 170 130 180 202 150 200 280

Critical edge distance
for concrete cone Can  [Mmm] 60 70 85 65 90 101 75 100 140
failure

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 ETA-13/1038,
issue 2014-03-26,
» 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,
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HUS3 | Screw anchor

Tension loading

The design tensile resistance is the lower value of

- Steel resistance: NRra,s

- Concrete pull-out resistance:  Nggp =N°rap - fa

- Concrete cone resistance: Nrac =N°rac-fa-fin-fon - fan - fron

. Concrete splitting resistance (only non-cracked concrete):
NRd,sp = NoRd,c * fB * f1,sp ° f2,sp ° f3,sp * fh,sp ° fre,N

Basic design tensile resistance

Design steel resistance Ngq s

Anchor size 8 10 14
Type HUS3 H,C H,C H
NRa.s [kN] 28,0 44 .4 69,0

Design pull-out resistance Nrqp = N°rap - fa

Anchor size 8 10 14
Type HUS3 H, C H, C H
Nominal anchorage |\ = 0l 50 | 60 | 70 | 55 | 75 | 85 | 65 | 85 | 115
depth
Non-cracked concrete

0 No
N Rap [kN] 6,0 8,0 10,7 8,0 13,3 pull-out No pull-out
Cracked concrete
NORd_p [kN] 4,0 6,0 8,0 No pull-out No pull-out
Design concrete cone resistance Nrgc = N°rac - fa - fin - fan - fan - Fren
Design splitting resistance  Nrasp = N°rac - fa - f1sp - Fasp - Fa.sp - Frsp - fren
Anchor size 8 10 14
Type HUS3 H, C H,C H
Nominal anchorage |\ 0l 50 | 60 | 70 | 55 | 75 | 85 | 65 | 8 | 115
depth
Non-cracked concrete
Nrao N | 85 | 106 | 137 ] 90 | 151 [ 185 | 117 | 182 | 20
Cracked concrete
Nrao kN | 61 | 76 | 98 | 64 | 108 | 132 ] 83 | 130 | 211
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HUS3 | Screw anchor

Influencing factors

Influence of concrete strength

Concrete strength designation | ¢ 5555 | ¢ 25/30 | ¢ 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)

Pull-out , concrete cone and splitting resistance

fo = (foouve/25N/mm2)"2 @ \ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fwcuve = CcOncrete compressive strength, measured on cubes with 150 mm side length

Influence of edge distance ?

clCern

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

f1,N = 0,7 + O,3'C/CcryN <1
= 0,7+0,3-clcgrep =1

0,73 | 076|079 |082| 085|088 | 091|094 | 097 1

f2,N = 0,5(1 + C/Ccr,N) <1

fosp = 0,5:(1 + Clcgep) < 1
a) The edge distance shall not be smaller than the minimum edge distance cn, 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 ?

sls
cr 01 | 02 | 03| 04| 05| 06 | 07 | 08 | 0,9 1
S/Scr,sp

f3,N = 0,5(1 + S/Scr,N) <1
f3sp = 0,5:(1+ S/sgep) <1

a) 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.

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/hpin 1,0 | 1,1 1,2 | 1,3 | 1,4 | 15 | 16 | 1,7 | 1,8 [=1,84
frep = [N(hmn)]™° 1 1,07 | 1,13 | 119 | 125 | 1,31 | 1,37 | 1,42 | 1,48 | 1,5

Influence of reinforcement ?
Anchor size 8 10 14
Type HUS3 H,C H,C H

gléagt\r;nal anchorage hrom  [mm] | 50 60 70 55 75 85 65 85 115

fren = 0,5+ he/200mm < 1 0,70 | 0,73 | 0,77 | 0,71 0,79 | 0,84 | 0,75 | 0,83 | 0,96

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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HUS3 | Screw anchor

Shear loading

The design shear resistance is the lower value of

- Steel resistance:
. Concrete pryout resistance:

- Concrete edge resistance:

VRd,s
VRd,cp = K - Nra,c

Vrae =V rac:-fa-fo-fn-fo-Frer-fe

Basic design shear resistance

Design steel resistance Vrqs

Anchor size 8 10 14
Type HUS3 H,C H,C H

/o [kN] 11,3 18,7 30,0
Design concrete pry-out resistance Vrq,cp = K - NRd,ca)
Anchor size 8 10 14
Type HUS3 H,C H, C H
Nominal anchorage = o0 | 50 | 60 | 70 | 55 | 75 | 85 | 65 | 8 | 115
depth
k 1,0 2,0 2,0 1,0 2,0 2,0 2,0 2,0 2,0
a) Nggc: Design concrete cone resistance
Design concrete edge resistance ?Vrac = Vrac - fa - fa - fn - fa - Fher - fe
Anchor size 8 10 14
Type HUS3 H,C H,C H
Nominal anchorage |\ = 0| 50 | 60 | 70 | 55 | 75 | 85 | 65 | 85 | 115
depth
Non-cracked concrete
Ve kN] | 60 | 60 | 60 | 86 | 86 | 86 | 150 | 151 | 152
Cracked concrete
Vorac kN] | 42 | 42 | 42 | 61 | 61 [ 61 | 106 | 107 | 107
a) For anchor groups only the anchors close to the edge must be considered.
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HUS3 | Screw anchor

Influencing factors

Influence of concrete strength

Concrete strength designation | ¢ 5555 | ¢ 25/30 | ¢ 30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
(ENV 206)

fo = (fuccue/25N/mm?2)"? @ 1 1,1 1,22 1,34 1,41 1,48 1,55
a) fueouve = 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 B 0° 10° 20° 30° 40° 50° 60° 70° 80° | 290°
V
|- | L
/ \j , (sina C 1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosar, ) +[ V]
25

Influence of base material thickness

h/c 015 | 03 (045 | 06 | 0,75 | 09 | 105 | 1,2 | 1,35 | 21,5
fn= {h(1,5-c)}" <1 0,32 | 045 | 0,55 | 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
fa=(c/he)' - (1+s/[3-¢])-0,5

clhy 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 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 1,771 1,94 212| 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 |249| 269| 290| 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
3,25 586 | 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| 5,33| 5,57| 5,81| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 4,25| 450| 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 8,76 464| 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 s, and the

minimum edge distance Cp,.
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HUS3 | Screw anchor

Influence of embedment depth

Anchor size 8 10 14
Type HUS3 H,C H,C H

lc;lgrr)?rl]nal anchorage hom  [MM] 50 60 70 55 75 85 65 85 115

fret= 0,05 - (hes /d)"® 0,75 | 0,9 | 127 | 055 | 098 | 1,22 | 0,41 | 0,68 | 1,18

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.
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HUS3 | Screw anchor Hl TI

Precalculated values

Design resistance calculated according ETAG 001, Annex C and data given in ETA-13/1038 issue 2013-03-26.

All data applies to concrete C 20/25 — fy cupe =25 N/mm?.

Design resistance

Single anchor, no edge effects

Anchor size 8 10 14
Type HUS3 H,C H,C H
g‘gg‘t"ri]”a' anchorage | 1| 50 | eo | 70 | 55 | 75 | 85 | 65 | 8 | 115
Min. base material thickness hpi, [mm] 100 100 120 100 130 140 120 160 200
Tensile Nrgq
§ Non-cracked concrete
= kn) | 60 | 80 | 107 ] 80 | 133 | 185 | 117 | 182 | 206
- Cracked concrete
(kn) | 40 | 60 | 80 | 64 | 108 | 132 ] 83 [ 130 | 21,1
Shear Vg4, without lever arm
Non-cracked concrete
= kN | 85 | 113 | 11,3 | 90 | 187 | 187 | 233 | 300 | 30,0
\' . Cracked concrete
kN) | 61 | 113 | 11,3 | 64 | 187 | 187 | 166 | 259 | 30,0
Single anchor, min. edge distance (c = c,in)
Anchor size 8 10 14
Type HUS3 H,C H,C H
ggg&”a' anchorage | o | 50 | e0o | 70 | 55 | 75 | 85 | e5 | 85 | 115
Min. base material thickness hm [mm] | 100 | 100 | 120 | 100 | 130 | 140 | 120 | 160 | 200
Min. edge distance  Cmn [mm] | 50 50 50 50 50 60 60 75 75
Tensile Ngq
¢ Non-cracked concrete
- kN] | 60 | 80 | 95 | 74 [ 102 | 123 | 91 | 147 | 196
N C... | Cracked concrete
kN] | 40 | 59 | 68 | 53 | 73 | 88 | 65 | 105 | 140
Shear Vg4, without lever arm
Non-cracked concrete
2 - kN] | 44 | 45 | 46 | 46 | 49 | 64 | 63 | 90 | 96
N ‘C-~ |Cracked concrete
kN) | 31 | 32 | 33 ] 32 | 35 | 45 | 45 | 64 | 68

04 /2014
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HILTI HUS3 | Screw anchor

Double anchor, no edge effects, min. spacing (s = Siin),

(load values are valid for one anchor)

Anchor size 8 10 14
Type HUS3 H,C H,C H
d“g;?r']”a' anchorage o1l 50 | 60 | 70 | 55 | 75 | 85 | 65 | 8 | 115
Min. base material thickness hpin [mm] 100 100 120 100 130 140 120 160 200
Min. spacing Smin  [MmM] 40 50 50 50 50 60 60 75 75
Tensile Nrq
4 Non-cracked concrete
- kN) | 57 | 72 | 89 | 63 | 96 | 118 | 79 | 125 | 188
8. |Cracked concrete
kN) | 40 | 51 | 63 | 45 | 69 | 84 | 56 | 89 | 134
Shear Vg4, without lever arm
Non-cracked concrete
\-»,lsm" KNy | 57 | 113 | 113 ] 63 | 187 | 187 | 164 | 250 | 30,0
Cracked concrete
kN) | 40 | 103 | 113 ] 45 | 138 | 171 | 117 | 178 | 26,

17
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HUS3 | Screw anchor

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: ETA-13/1038 issue 2014-03-26.

Recommended loads under fire exposure
Anchor size HUS3 H 8 10 14

hnom1 hnom2 hnom3 hnom1 hnom2 hnom3 hnom1 hnom2 hnom3

Nominal embedment

depth hoom [mm]| 50 60 70 55 75 85 65 85 (15
Steel failure for tension and shear load (Fgrecs fi = NRrec,s fi = VRec,s,fi)
R30 Frecssi [kN] | 2,3 2,5 2,7 4.4 4.4 7.4 7,6
R60 Frecssi  [kN] 1,7 1,9 2,0 3,3 3,4 5,6 5,8
R90  Frecssi  [kN] 1,1 1,1 1,4 2,2 2,3 3,8 3,9
FeCSJImmednded R120 Frecsi [KN] | 0,9 | 09 | 1,1 | 17 1,8 2,9 3,1
ensile an
shear load R30 MORecysyﬁ [Nm] | 104 | 11,4 | 12,3 | 251 25,4 56,4 57,0
R60 MORecysyﬁ [Nm] | 7,9 8,4 9,3 | 19,0 19,4 42,6 43,4
R90 MORecysyﬁ [Nm] | 5,3 5,3 6,3 | 12,9 13,3 28,7 29,8
R120 MORecysyﬁ [Nm] | 41 3,8 4.9 9,8 10,3 21,9 229
Pull-out failure
R30

Recommended R60 Ngecpsi [KN] 1,1 1,6 2.1 1,7 29 3,5 2,2 3,4 5,6
resistance R90

R120  Ngecpsi [KN] | 0,9 1,3 1,7 1,4 2,3 2,8 1,8 2,7 4,5

Concrete cone failure

R30
Characteristic R60 NOREC,C,ﬁ [kN] 1,3 1,9 2,9 1,4 3,4 47 2,1 4.6 10,3
resistance R90

R120 N°Reccsi [KN] | 1,0 1,5 23 1.1 2,7 3,8 1,7 3,6 8,2

Edge distance

R30 to R120 cyn [mm] 2 hes
Anchor spacing
R30 to R120 s [mm] 4 hes

Concrete pry-out failure
R30 to R120 k [ 1,0 2,0 1,0 2,0

a) The 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,
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HUS3 | Screw anchor

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: ETA-13/1038 issue 2014-03-26

Anchorage depth range

Anchor size 8 10 14
Type HUS3 H, C H,C H
Nominal anchorage depth range Nnom [mm] 70 85 115
Tension resistance in case of seismic performance category C1
Anchor size 8 10 14
Type HUS3 H,C H,C H
Characteristic tension resistance to steel failure

NRisseis  [KN] 39,2 | 62,2 96,6
Partial safety factor YMis seis [-] 1.4
Characteristic pull-out resistance in cracked concrete C20/25 to C50/60

Nripseis  [KN] 12 | 19,8 31,7
Partial safety factor YMp,seis [-] 1,5
Concrete cone resistance and splitting resistance
Partial safety factor YMc.seis = YMsp.seis [-] ‘ 1,5
Displacement under tension load in case of seismic performance category C1 "
Anchor size 8 10 14
Type HUS3 H,C H,C H
Displacement ON seis [mm] 0,6 0,9 1,3
1) Maximum displacement during cycling (seismic event),
Shear resistance in case of seismic performance category C1 R
Anchor size 8 10 14
Type HUS3 H,C H,C H
Characteristic shear resistance to steel failure

VRksseis  [KN] 11,9 16,8 22,5
Partial safety factor YMs.seis [-] 1,5
Concrete pryout resistance and concrete edge resistance
Partial safety factor YMo.seis [-] ‘ 1,5
1) Reduction factor agsp, = 1,0 when using the Hilti Dynamic Set
Displacement under tension load in case of seismic performance category C1 "
Anchor size 8 10 14
Type HUS3 H,C H,C H
Displacement BV seis [mm] 53 4,3 55

1) Maximum displacement during cycling (seismic event)
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HUS3 | Screw anchor

Basic loading data for temporary application in standard and fresh concrete < 28
days old, fck cube 2 10 N/mm?:

All data in this section applies to the following conditions:

e Strength class, fe cue = 10 N/mm?

e Only temporary use

e Screw is reusable, before each usage it must be checked according Hilti instruction for use with the suited
tube Hilti HRG

¢ Design resistance and recommended load are valid for single anchor only

¢ Design resistance as well as the recommended load are valid for all load direction and valid for both
cracked and non-cracked concrete

e Minimum base material thickness

¢ No edge distance and spacing influence

e Valid for HUS3-H only,

a) All data given in this section for sizes 10 and 14 according DIBt approval Z-21.8-2018 issue 2014-04-01

Design resistance

Hilti DIBt approval Z-21.8-2018
Anchor size HUS3-H 8 10 14

Nominal embedment
depth

Cracked and non-cracked concrete
Tensile Ngq = Shear Vgq

facme= TON/mm>  [kN] | 25 | 32 | 47 | 33 | 53 | 63 | 44 | 70 | 12,3

hoom  [mm] | 50 60 70 55 75 85 65 85 | 115

focme= 15N/mm>  [kN] | 31 | 40 | 57 | 40 | 64 | 78 | 54 | 85 | 150

focbe= 20 N/mm>  [kN] | 36 | 46 | 66 | 47 | 74 | 90 | 62 | 99 | 173

Recommended load

Hilti DIBt approval Z-21.8-2018
Anchor size HUS3-H 8 10 14

Nominal embedment
depth

Tensile Ny = Shear Vg
oo = 10 N/mm? [KN] 18 23 3.4 2,4 3,8 4,5 3,1 5,0 8,8

Phom  [Mm] 50 60 70 55 75 85 65 85 115

foeoupe = 15 N/mm? [kN] 2,2 29 41 29 4,6 55 3,8 6,1 10,7

fogecupe = 20 N/mm? [kN] 2,6 3,3 4,7 3,3 53 6,4 4,4 7,1 12,4

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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Setting details

HUS3 | Screw anchor

Hilti DIBt approval Z-21.8-2018
Anchor size HUS3-H 8 10 14
Nominal anchorage depth Nnom [mm] 50 60 70 55 75 85 65 85 115
Minimum base material hmn  [mm] | 100 | 115 | 145 | 115 | 150 | 175 | 130 | 175 | 255
thickness
Minimum spacing Smin [mm] 180 | 225 | 285 | 225 | 300 | 345 | 255 | 345 | 510
Minimum edge distance ¢ [mm] | 60 | 75 | 95 | 75 | 100 | 115 | 85 | 115 | 170
direction 1
Minimum edge distance ¢, [mm] | 95 | 115 | 145 | 115 | 150 | 175 | 130 | 180 | 260
direction 2
Setting details
Hilti DIBt approval Z-21.8-2018
Anchor size HUS3-H 8 10 14
Nominal anchorage depth hoom [mm] | 50 | 60 | 70 | 55 | 75 | 85 | 65 | 85 | 115
Nominal diameter of drill bit do [mm] 8 10 14
Cutting diameter of drill bit SCU‘ [mm] 8,45 10,45 14,50
Depth of drill bit hi<  [mm] 60 70 80 65 85 95 75 95 125
Dlameter of clearance hole in di< [mm] 12 14 18
the fixture
Width across SW [mm] 13 15 21
Impact screw driver Hilti SIW 22 T-A
Suited tube Hilti HRG 8 Hilti HRG 10 Hilti HRG 14
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HUS3 | Screw anchor

Tube specification

Anchor size / tube 8/HRG 8 10/ HRG 10 14/ HRG 14
Inner tube diameter i [mm] 9,7 11,7 16,0
Outer tube diameter @, [mm] 15,0 17,0 22,0
Tube length Lt [mm] 23,0 28,0 40,3
L
e g |

SIW 22T-A

T e
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HUS3 | Screw anchor

Basic loading data for single anchor in solid masonry units:

All data in this section applies to the following conditions:

Solid bricks: a reduction of the cross section area by a vertical perforation perpendicular to the bed joint area must
not be greater than 15%

Drilling:
¢ Holes in Mz and KS drilled with TE rotary hammers drilled with hammering mode
e Holes in PPW drilled with TE rotary hammers drilled without hammering mode
Installation:

e The anchor is correct mounted, if there is neither a turn-through or spinning of the 'screw in the drill hole nor

that an easy turning of the screw is possible after the installation procedure when the head of the screw has
touched the fixture

e The recommended setting tool is Hilti SFH 22A
Edge distance and spacing influences:
¢ Distance to free edge free edge to solid masonry (Mz and KS) units Cpjn,free = 200 mm
e Distance to free edge free edge to solid masonry (autoclaved aerated gas concrete) units Cpin,free = 170 mm
e The minimum distance to horizontal and vertical mortar joint Cyin,n and cmin v is stated in drawing below
e Minimum anchor spacing in one brick/block is Syin = 80 mm

Crin = 20mm
Cmin 100 % ofthe load |
40mmi,_1 Stmin ? !
oy
| |

The minimum edge distance to vertical mortar join for aerated gas concrete is 100mm,
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HUS3 | Screw anchor

Recommended loads

Hilti
Anchor size 8 10
Type HUS3 H,C H,C
Base material Nnom [mm] 60 75
Compressive Frec  [KN]

[N/mm?]

strength class Tensile and Shear

Solid clay brick
212 1,1 1,4

%

i Mz 2,0-2DF
\ DIN V 105-100 / EN 771-1

W A[mm]:240x115x113 > 20 16 20
l . hmin [Mm]: 115

Solid sand-lime brick
>12 1,3 1,4

KS 2,0-2DF

DIN V 106-100 / EN 771-2

LxWxH [mm]: 240x115x113

hmin [mm]: 115

Aerated concrete

PPW 6-0,4

DIN 4165 / EN 771-4
LxWxH [mm]: 499x240x249
hmin [MmM]: 240

a) Characteristic resistance for tension, shear or combined tension and shear loading,
The characteristic resistance is valid for single anchor or for a group of two or four anchors with spacing
equal or larger than the minimum spacing sn, according to specification,

Load values:

e The technical data for the HUS3 anchors are reference loads for MZ 12 2,0-2DF, KS 12 2,0-2DF and
PPW 6-0,4.

e The load Values are valid for non-structural applications.

¢ Due to the natural variation of stone solid bricks, on site anchor testing is recommended to validate
technical data.

e The HUS3 anchor was installed and tested in the center area of solid bricks as shown considering minimal
edge and space distances.

e The HUSS3 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 cannot be determined, 100% anchor testing is recommended.
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HUS3 | Screw anchor

Limitations of loads:

e All data is for redundant fastening for non structural applications

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

e The decisive resistance to tension loads is the lower value of N (brick breakout, pull out) and Nmax e, (pull
out of one brick),

Pull out of one brick:

The allowable load of an anchor or a group of anchors in case of single brick pull out, Nmax o [KN], is given in the
following tables:

Clay bricks: All other brick types:
Nmax.pb brick breadth by,cx [mm] Nimax.pb brick breadth by,icx [Mm]
[kN] 80 | 120 | 200 | 240 | 300 | 360 [kN] 80 | 120 | 200 | 240 | 300 | 360
brick | 240 | 1,1 | 16 | 2,7 | 3,3 | 41 | 49 brick | 240 | 08 | 1,2 |21 |25 | 31 | 3,7
length 300 | 14 [ 21 |34 | 41|51 |62 length 300 [ 10 [ 15 [ 26 [ 31 | 3.9 | 46
Ibrick Il'.vri(:k
[mm] 500 | 23 | 34 | 57|69 | 86 | 103 [mm] 500 | 1,7 | 26 | 43 | 51 | 64 | 7,7

Nmaxpp = resistance for pull out of one brick
lick = length of the brick , ‘
buick = breadth of the brick { H H H

5
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