Mechanical anchoring systems.

Heavy duty anchors | Medium duty anchors
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HDA design anchor

Anchor version

HDA-P

(5 S

E

HDA-PR
HDA-PF
Anchor for
presetting

HDA-T
HDA-TR
HDA-TF
Anchor for
through-fasting

Benefits

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

m mechanical interlock (undercut)

m low expansion force (thus small
edge distance / spacing)

m automatic undercutting (without
special undercutting tool)

m high loading capacity,
performance of a headed stud

m complete system (anchor, stop
drill bit, setting tool, drill hammer)

m setting mark on anchor for control
(easy and safe)

m completely removable

m test reports: fire resistance,
fatigue, shock, seismic

PR ot A 1 [ 2] R
@ 1 mﬁ A V\/ 316 | IR (@S
Concrete Tensile zone Small edge Performance Fire Fatigue Shock Seismic Nuclear Corrosion  European CE Hilti anchor
distance of aheaded resistance ICC resistance  Technical ~ conformity design
& spacing stud Approval software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval @ CSTB, Paris ETA-99/0009 / 2013-03-25

ICC-ES report

ICC evaluation service

ESR 1546 /2008-03-01

Shockproof fastenings in civil defence
installations

Bundesamt fir Zivilschutz, Bern

BZS D 04-221 / 2004-09-02

Nuclear power plants

DIBt, Berlin

Z-21.1-1696 / 2008-09-01

Dynamic loads

DIBt, Berlin

Z-21.1-1693 / 2007-05-25

Fire test report

IBMB, Braunschweig

UB 3039/8151-CM /2001-01-31

Assessment report (fire)

warringtonfire

WF 166402 / 2007-10-26

a) All data given in this section according ETA 99/0009 issue 2008-03-05.
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HDA design anchor

Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Anchor size M10 M12 M16 M20
HDA-P(F), HDA-T(F) [kN] 30.7 44.7 84.0 128.0
Nrgs
Fe HDA-PR, HDA-TR [kN] 28.8 41.9 78.8 Not available

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

Shear load acting parallel to edge:

These tables are for a single free edge only

2 anchors:

For shear loads acting parallel to this edge, the concrete resistance V*Rd,c can be multiplied by the factor = 2.5
4 anchors:

For shear loads acting parallel to the edge - the anchor row closest to the edge is checked to resist half the total design load.
To obtain the concrete resistance use the corresponding 2 anchor configuration V*Rd,c and multiply by the factor = 2.5

m Design steel resistance (shear) VRrd;s

Anchor size M10 M12 M16 M20
HDA-P, HDA-PF [kN] 17.6 24.0 49.6 73.6
HDA-PR [kN] 17.3 25.6 47.4 Not available

Vras HDA-T, HDA-TF 433 53.3 93.3 136.7
HDA-TR 53.4 65.4 114.3 Not available

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING

The following equations must be satisfied:
Nsd/NRd + Vsd/VRd = 1.2

and

Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa

® minimum base material thickness, as specified in the table below

Anchor size M10 M12 M16 M20

h = hy,in [Mm] Refer to Setting detail

Basic loading data (for a single anchor) - no edge or spacing influence

Anchor size Mo | M2 | Mmie M20

Tensile Nrys HDA-P/T [kN] Steel faiure governs

Shear Vg, HDA-P/T [KN] refer to steel resistance tables
February 2014
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Two Anchors

Table 1: One edge influence

h=hmin

ANCHOR Edge C (mm)

M10 80 120 150 200 250 350

spacing tension shear tension shear tension shear tension shear tension shear tension shear

s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
100 43.2 19.1 55.4 29.3 65.5 33.8 65.5 411 65.5 48.4 65.5 62.7
150 48.6 21.9 62.3 32.5 73.7 36.8 73.7 44.0 73.7 51.2 73.7 65.5
200 54.0 24.7 69.3 35.7 81.9 39.9 81.9 47.0 81.9 54.0 81.9 68.2
250 59.4 27.0 76.2 38.8 90.0 42.9 90.0 49.9 90.0 56.9 90.0 70.9
300 64.8 27.0 83.1 42.0 98.2 46.0 98.2 52.8 98.2 59.7 98.2 73.6

ANGHOR Edge C (mm)

100 150 200 250 300 400
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

125 60.2 27.2 77.2 39.2 91.5 47.0 91.5 54.8 91.5 62.6 91.5 77.8

150 63.2 28.8 81.0 40.9 96.1 48.7 96.1 56.4 96.1 64.1 96.1 79.3

200 69.2 32.0 88.7 44.3 105.2 51.9 105.2 59.5 105.2 67.1 105.2 82.2

250 75.2 35.2 96.4 47.7 114.4 55.1 114.4 62.6 114.4 70.2 114.4 85.2

350 873 | 384 | 1119 | 545 | 1327 | 616 | 1327 | 689 | 1327 | 763 | 1327 | 91.0
ANCHOR Edge C (mm)

150 200 250 300 400 500
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

190 112.3 50.1 132.8 64.0 155.0 73.2 171.4 82.5 171.4 100.7 171.4 118.8

250 121.1 54.8 143.3 68.9 167.2 77.9 185.0 87.0 185.0 105.0 185.0 123.0

300 128.5 58.7 152.0 73.0 177.4 81.8 196.3 90.8 196.3 108.7 196.3 126.5

350 135.9 62.6 160.8 77.0 187.6 85.7 207.6 94.6 207.6 112.3 207.6 130.0

450 150.7 | 70.4 | 178.3 | 851 | 208.0 | 93,5 | 230.1 | 102.1 | 230.1 | 119.5 | 230.1 | 137.0
ANCHOR Edge C (mm)

200 250 300 400 500 600
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

250 170.6 78.9 1941 95.7 218.9 106.3 258.7 127.4 258.7 148.5 258.7 169.3
300 179.2 83.5 203.8 100.5 229.8 110.9 271.7 1319 | 271.7 152.7 271.7 173.4
350 187.7 88.1 213.5 105.3 240.8 115.5 284.6 136.2 284.6 157.0 284.6 177.6
450 204.7 97.4 232.9 114.8 | 262.7 124.8 310.5 145.0 | 310.5 165.4 310.5 185.8
550 221.8 106.7 252.3 124.4 | 284.6 134.0 336.4 1563.8 | 336.4 173.9 336.4 194.1
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Four anchors
Table 2: One edge influence h=hmin

Shear design: The concrete edge resistance value in this table uses all 4 anchors

in shear. You will need to ensure the gap between anchor and the plate is filled. This
can be achieved using the Hilti Dynamic Set. (Refer page 41 for further details)

The concrete edge resistance values have been obtained by taking the lesser of:

1. First row resistance multiplied by number of rows and
2. The concrete edge resistance of the furthest row.

HDA design anchor

ANCHOR Edge C (mm)
M10 80 120 150 200 250 350
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1=s2(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
100 62.0 38.2 75.9 44.0 87.3 48.3 87.3 55.5 87.3 62.7 87.3 76.9
150 80.2 43.8 96.9 54.1 110.5 58.3 110.5 65.4 110.5 72.5 110.5 86.5
200 100.9 49.4 120.5 63.9 136.4 68.2 136.4 75.2 136.4 82.2 136.4 96.1
250 123.9 54.0 146.7 73.7 165.0 77.9 165.0 84.8 165.0 91.7 165.0 105.5
300 149.2 54.0 175.4 83.3 196.4 87.5 196.4 94.4 196.4 101.3 196.4 115.0
ANGCHOR Edge C (mm)
M12 100 150 200 250 300 400
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1=s2(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
125 86.4 50.9 105.7 58.7 122.0 66.4 122.0 74.0 122.0 81.6 122.0 96.7
150 96.2 56.4 117.0 64.1 134.5 7.7 134.5 79.3 134.5 86.8 134.5 101.8
200 117.3 64.0 1413 74.7 161.3 82.2 161.3 89.7 161.3 97.2 161.3 112.1
250 140.6 70.4 167.8 85.2 190.6 92.6 190.6 100.1 190.6 107.5 190.6 122.2
350 193.5 76.8 227.8 105.8 | 256.4 113.1 256.4 120.4 | 256.4 127.8 256.4 142.3
ANGCHOR Edge C (mm)
M16 150 200 250 300 400 500
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1=s2(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
190 161.3 89.8 184.9 98.9 210.0 107.9 228.6 117.0 228.6 134.8 228.6 152.6
250 190.7 105.0 217.2 114.0 | 2454 123.0 266.1 131.9 | 266.1 149.6 266.1 167.2
300 2171 117.4 246.1 126.5 276.9 135.3 299.5 144.2 299.5 161.8 299.5 179.3
350 2452 125.2 276.8 138.8 | 310.3 147.6 335.0 156.4 335.0 173.9 335.0 191.3
450 306.5 140.8 343.6 163.2 383.0 171.9 411.7 180.6 | 411.7 197.9 411.7 2151
ANGHOR Edge C (mm)
M20 200 250 300 400 500 600
spacing tension shear tension shear tension shear tension shear tension shear tension shear
s1=s2(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
250 244.8 138.0 271.7 148.5 300.0 158.9 345.0 179.7 345.0 200.3 345.0 | 220.8
300 272.6 152.7 301.6 163.1 332.0 173.4 380.3 194.0 380.3 2145 380.3 234.9
350 301.9 167.3 333.0 177.6 365.6 187.8 417.4 208.3 417.4 228.6 417.4 248.9
450 365.0 194.8 400.5 206.2 437.8 216.3 496.8 236.5 496.8 256.7 496.8 276.7
550 433.9 213.4 474.3 234.4 516.4 244.4 583.0 264.4 583.0 284.4 583.0 304.3
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Materials
Mechanical properties of HDA
HDA-P(F) / HDA-T(F) HDA-PR / HDA-TR
Anchor size
Mo | M2 | M6 | M20 | M0 | M12 | ™16

Anchor bolt
Nominal tensile strength fuk [N/mm?] 800 800 800 800 800 800 800
Yield strength fyk [N/mm?] 640 640 640 640 600 600 600
Stressed cross-section As [mm?] 58,0 84,3 157 245 58,0 84,3 157
Section modulus Z [mm3] 62,3 109,2 277,5 540,9 62,3 109,2 277,5
\?vgﬁflft“:g\i/‘;be”ding resistance MiRks [N 60 105 266 519 60 105 266
Anchor sleeve
Nominal tensile strength fuk [N/mm?] 850 850 700 550 850 850 700
Yield strength fyk [N/mm?] 600 600 600 450 600 600 600

a) HDA M20: only a galvanized 5um version is available

b) The recommended bending moment of the HDA anchor bolt may be calculated from Mrec = MRd,s / YF = MRk,s / (YMs . YF)
=(1,2. Wel. fuk) / (yMs . YF), where the partial safety factor for bolts of grade 8.8 is yms = 1,25, for A4-80 equal to 1,33 and
the partial safety factor for action may be taken as yrF = 1,4. In case of HDA-T/TR/TF the bending capacity of the sleeve is
neglected, only the capacity of the bolt is taken into account.

Material quality

Part Material
HDA-P / HDA-T (Carbon steel version)

Sleeve: Machined steel with brazed tungsten carbide tips, galvanised to min. 5 ym
Bolt M10 - M16: Cold formed steel, grade 8.8, galvanised to min. 5 ym
Bolt M20: Cone machined, rod grade 8.8, galvanised to min. 5 ym
HDA-PR / HDA-TR (Stainless steel version)
Sleeve: Machined stainless steel with brazed tungsten carbide tips
Bolt M10 - M16: Cone/rod: machined stainless steel
HDA-PF / HDA-TF (Sherardized version)
Sleeve: Machined steel with brazed tungsten carbide tips, shearadized
Bolt M10 - M16: Cold formed steel, grade 8.8, shearadized
@ds @dg
Anchor dimensions - ] ¥
HDA-P / HDA-PR / HDA-PF 1 ¢ ¢ : ; .
In ls
g SW

HDA-T / HDA-TR / HDA-TF ; s
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Dimensions of HDA

HDA design anchor

HDA-P / HDA-PR / HDA-PF / HDA-T / HDA-TR / HDA-TF

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 (x250/100

Length code letter I L N R S \Y X
Total length of bolt ls [mm] 150 190 210 275 295 360 410
Diameter of bolt ds [mm] 10 12 16 20
Total length of sleeve:
- HDA-P ls [mm] 100 125 125 190 190 250 250
- HDA-T ls [mm] 120 155 175 230 250 300 350
Max. diameter of sleeve s [mm] 19 21 29 35
Washer diameter d, [mm] 27,5 33,5 45,5 50
Width across flats S. [mm] 17 19 24 30

Setting
Drilling

The stop drill is required for drilling in order to achieve the correct hole depth.

Anchor

Stop drill bit with TE-C
(SDS plus) connection end

Stop drill bit with TE-Y (SDS max)

connection end

HDA-P/ PF/ PR M10x100/20

TE-C-HDA-B 20100

TE-Y-HDA-B 20100

HDA-T/ TF/ TR M10x100/20

TE-C-HDA-B 20*120

TE-Y-HDA-B 20120

HDA-P/ PF/ PR M12*125/30

TE-C HDA-B 22*125

TE-Y HDA-B 22*125

HDA-P/ PF/ PR M12*125/50

HDA-T/ TF/ TR M12*125/30

TE-C HDA-B 22*155

TE-Y HDA-B 22*155

HDA-T/ TF/ TR M12*125/50

TE-C HDA-B 22*175

TE-Y HDA-B 22*175

HDA-P/ PF/ PR M16 *190/40
HDA-P/ PF/ PR M16 *190/60

TE-Y HDA-B 30190

HDA-T/ TF/ TR M16*190/40

TE-Y HDA-B 30230

HDA-T/ TF/ TR M16*190/60

TE-Y HDA-B 30250

HDA-P M20 *250/50
HDA-P M20 *250/100

TE-Y HDA-B 37*250

HDA-T M20*250/50

TE-Y HDA-B 37*300

HDA-T M20*250/100

TE-Y HDA-B 37*350

Setting

February 2014

Drilling

Setting tool AR ———

The setting system (tool and setting tool) is required for transferring the specific energy for the undercutting process.
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Setting HDA carbon steel version

Anchor f; ?g ::2 Setting tool Technical data of
- = =2 w w the required drilling
S w "1.6, 's' N hammer
. : - w « w o | o
e s | F > = & = E | =  Single
0 0 s o & ) E g impact e ot
m‘ o G ] LD o E b= b= energy un¢1:ler load
BRI R E|E| R [J] [1/min]
[ | [ | TE-C-HDA-ST 20 M10| 3.5-4.9 | 250 - 555
HDA-P/T20-M10*100/20
| TE-Y-HDA-ST 20 M10 | 6.5-7.5 | 480 - 500
HDA-P/T 22-M12-125/30 | m TE-C-HDA-ST 22 M12 | 3,5 - 4.9 | 250 - 555
HDA-P/T 22-M12*125/50 [ ] TE-Y-HDA-ST 22 M12 | 6.5-7.5 | 480 - 500
HDA-P/T 30-M16*190/40
HDA-P/T 30-M16*190/60 | | B | TE-Y-HDA-ST 30 M16 | 8.0 - 11.0 | 250 - 360
HDA-P/T 37-M20*250/50 . ] )
HDA-P/T 37-M20*250,/100 | B | TE-Y-HDA-ST 37 M20 | 8.3 - 11.0| 280 - 360
Setting of HDA-R stainless steel
Anchor ° o f,g :Q Setting tool Technical data of
= < '% w 'I.I_.I the required drilling
3 fu Q 3" - hammer
[~ —— . w w
: s —: a g g Eﬁ--—ﬂ .Single Speed
GEE & 3 g 3 8 R R ré :::f:; under load
= = = = = = = = [J] [1/min]
| | | TE-C-HDA-ST 20 M10 | 3.5-4.9 | 250 - 620
HDA-PR/TR20-M10*100/20
| TE-Y-HDA-ST 20 M10 | 6.5- 7.5 | 480 - 500
HDA-PR/TR 22 12250, @ | M | ® TE-C-HDA-ST 22 M12 | 3.5 - 4.9 |250 - 620
HDA-PR/TR 22-M12125/50 n TE-Y-HDA-ST 22 M12 | 6.5 - 7.5 | 480 - 500
HDA-PR/TR 30-M16*190/40
HDA-PR/TR 30-M16*190/60 | | W | TE-Y-HDA-ST 30 M16 | 8.0 - 11.0 | 250 - 360
Setting of HDA-F sheradised
Anchor - = Setting tool Technical data of
I ‘ ’ T & < w w the required drilling
Y = =
S E B & = hammer
_ w [id w (¢] (6]
l: <>t —: s g g E: === Single Speed
- | 2| 8| S| 8| 8| R &, |2, imbact |under ioad
(= = = = = F|FelEe [J] [1/min]
HDA-PF/TF 20-M10*100/20 | TE-C-HDA-ST 20 M10 | 3.5-4.9 | 250 - 620
HDA-PF/TF 22 M12*125/30 ) )
HDA-PF/TF 22-M12*125/50 [ | TE-C-HDA-ST 22 M12| 3.5-4.9 | 250 - 620
HDA-PF/TF 30-M16*190/40
HDA-PF/TF 30-M16*190/60 | | W | TE-Y-HDA-ST 30 M16 | 8.0 - 11.0 | 250 - 360

a) 1st gear
b) max. impact energy
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Setting instructions

HDA-P, HDA-PR, HDA-PF

WREIT-A 00T
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Setting details

HDA-P / HDA-PR / HDA-PF

HDA-T / HDA-TR / HDA-TF
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HDA-P / HDA-PR / HDA-PF / HDA-T / HDA-TR / HDA-TF

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 |x250/100
Head marking I L N R S V X
Nominal diameter of drill bit do [mm] 20 22 30 37
dewtmin [Mmm] | 20,10 22,10 30,10 37,15
Cutting diameter of drill bit
deutmax  [Mm] | 20,55 22,55 30,55 37,70
Depth of drill hole @ h; [mm] 107 133 203 266
Anchorage depth Net [mm] 100 125 190 250
hs,min [mm] 2 2 2 2
Sleeve recess
N max [mm] 6 7 8 8
Torque moment ® Tinst [Nm] 50 80 120 300
For HDA-P/-PF/-PR
Clearance hole d [mm] 12 14 18 22
Minimum base material thickness Nimin [mm] 180 200 270 350
L min [mm] 0 0 0 0
Fixture thickness
T max [mm] 20 30 50 40 60 50 100
For HDA-T/-TF/-TR
Clearance hole d; [mm] 21 23 32 40
Minimum base material thickness Nemin [mm] | 200-t;, | 230-t; | 250-t;, | 310-t;, | 330-t;, | 400-t;, | 450-t;
Min. fixture thickness:
- Tension load only! Lix.min [mm] 10 10 15 20 50
- Shear load - without use of
centering washer tixemin (mm] 15 15 20 25 50
- Shear load - with use of
centering washer Lixmin [mm] 10 10 15 20 )
Max. fixture thickness Yix max [mm] 20 30 50 40 60 50 100

a) use specified stop drill bit

b) with use of centering washer a reduction of tg, ., is possible for shear loading, details see ETA-99/0009

Setting parameters

HDA-P / HDA-PR / HDA-PF / HDA-T / HDA-TR / HDA-TF

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 |x250/100

Minimum spacing Srmin [mm] 100 125 190 250

Minimum edge distance Crmin [mm] 80 100 150 200

February 2014
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heavy duty anchor

HSL-3 heavy duty anchor

Anchor version

HSL-3 Bolt version

HSL-3-B Safety cap version

so— b
-L:=#E|J

HSL-G-R Stainless steel version

Benefits

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

m high loading capacity

m force-controlled expansion

m reliable pull-down of the part
fastened

m no rotation in hole when
tightening bolt

m stainless steel version (HSL-G-R)
is available if required, subject to
lead time. For technical data,
please contact your local Hilti
Field Engineer

= F - B8 €] [ ]

Concrete  Tensile zone Fire Shock European CE Hilti anchor  Fatigue Seismic
resistance Technical  conformity ~ design ICC
Approval software

Approvals / certificates

Description Authority / Laboratory

No. / date of issue

European technical approval @ CSTB, Paris

ETA-02/0042 /2013-01-10

ICC-ES report ICC evaluation service

ESR 1545 /2005-08-01

Bundesamt flr
Bevdlkerungsschutz, Bern

Shockproof fastenings in civil
defence installations

BZS D 08-601 / 2008-06-30

Fire test report IBMB, Braunschweig

UB 3041/1663-CM / 2004-03-22

Assessment report (fire) warringtonfire

WF 166402 / 2007-10-26

a) All data given in this section according ETA-02/0042, issue 2008-01-10.
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HSL-3

heavy duty anchor

Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Anchor size M8 M10 M12 M16 M20 M24
NRds HSL-3, HSL-3B [kN] 19.5 30.9 44.9 83.7 130.7 188.3

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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heavy duty anchor

STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

Shear load acting parallel to edge:

These tables are for a single free edge only

2 anchors:

For shear loads acting parallel to this edge, the concrete resistance V*Rd,c can be multiplied by the factor = 2.5
4 anchors:

For shear loads acting parallel to the edge - the anchor row closest to the edge is checked to resist half the total design load.
To obtain the concrete resistance use the corresponding 2 anchor configuration V*Rd,c and multiply by the factor = 2.5

m Design steel resistance (shear) VRrd;s

Anchor size M8 M10 M12 M16 M20 M24
VRds HSL-3, HSL-3B [kN] 24.9 39.4 57.4 80.9 113.5 141.9

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING

The following equations must be satisfied:

Nsd/NRd + Vsd/VRd = 1.2
and

Nsd/NRd =< 1, Vsd/VRd < 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa
® minimum base material thickness, as specified in the table below

Anchor size M8 M10 M12 M16 M20 M24
h = hyin [MM] 120 140 160 200 250 300

Basic loading data (for a single anchor) - no edge or spacing influence

Anchor size M8 M10 M12 M16 M20 M24
Tensile N*zqc HSL-3, HSL-3-B [kN] 19.7 25.0 30.4 42.6 59.6 78.2
Shear Vgq, HSL-3, HSL-3-B [kN] Steel governed refer Vgq table

Steel failure
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Two anchors
Table 1: One edge influence

ANCHOR Edge C (mm)

M8 60 80 100 125 150 200 250
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc

60 - - - - 22.5 173 | 25.0 | 20.2 | 26.4 | 23.1 26.4 | 289 | 264 | 345
80 - - 20.6 15.9 24.0 18.2 26.7 21.1 28.6 24.0 28.6 29.7 28.6 35.4
100 186 | 12.7 | 21.9 16.9 | 25.6 19.2 | 284 | 220 | 30.8 | 249 | 30.8 | 30.6 | 30.8 | 36.2
125 20.0 | 13.8 | 23.6 18.1 275 | 204 | 306 | 232 | 336 | 26.0 | 336 | 31.7 | 33.6 | 373
150 214 | 149 | 252 194 | 294 | 216 | 32.7 | 244 | 363 | 272 | 363 | 32.8 | 363 | 384
200 24.2 16.3 | 286 | 21.8 | 33.3 | 240 | 37.0 | 26.7 | 39.6 | 29.4 | 39.6 | 35.0 | 39.6 | 40.5
250 258 | 16.3 | 30.5 | 23.8 | 356 | 26.3 | 39.6 | 29.0 | 39.6 | 31.7 | 39.6 | 37.1 39.6 | 42.6
ANCHOR Edge C (mm)

70 100 125 150 175 200 250
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c | V*Rrdc N*Rdc | V*Rrdc

70 - - 253 | 20.3 | 29.6 | 235 | 315 | 26.7 | 333 | 299 | 333 | 33.0 | 33.3 | 39.3
100 - - 27.5 21.9 32.2 25.1 34.2 28.2 36.9 314 36.9 34.5 36.9 40.8
125 - - 203 | 233 | 344 | 264 | 365 | 295 | 39.8 | 326 | 39.8 | 358 | 39.8 | 42.0
150 - - 312 | 246 | 36.6 | 27.7 | 388 | 308 | 428 | 339 | 428 | 37.0 | 428 | 43.2
175 26.7 19.5 | 33.0 | 26.0 | 38.7 | 29.0 | 41.2 | 321 458 | 352 | 45.8 | 38.2 | 458 | 444
200 28.2 | 20.8 | 349 | 274 | 409 | 30.3 | 435 | 334 | 48.7 | 36.4 | 48.7 | 39.5 | 48.7 | 456
250 312 | 21.3 | 38.6 | 30.1 45.3 | 33.0 | 4841 35.9 | 49.9 | 38.9 | 499 | 419 | 499 | 48.0
ANCHOR Edge C (mm)
M12 80 125 150 175 200 250 300
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c | V*Rrdc N*Rdc | V*Rrdc
80 - - - - - - 38.6 | 33.9 | 40.7 | 37.3 | 40.7 | 44.2 | 40.7 | 50.9
125 - - - - 432 | 33.0 | 432 | 364 | 464 | 398 | 46.4 | 46.6 | 464 | 53.3
150 - - 39.9 | 311 458 | 344 | 458 | 378 | 496 | 412 | 496 | 479 | 496 | 54.6
175 - - 421 32.6 | 483 | 359 | 483 | 39.2 | 52.7 | 425 | 52,7 | 49.2 | 52.7 | 55.9
200 - - 443 | 340 | 50.8 | 37.3 | 50.8 | 40.6 | 559 | 439 | 559 | 50.5 | 55.9 | 57.2
250 369 | 26.8 | 48.7 | 37.0 | 55.9 | 402 | 559 | 434 | 61.0 | 46.7 | 61.0 | 53.2 | 61.0 | 59.8
300 40.2 | 26.8 | 53.1 39.9 | 61.0 | 43.0 | 61.0 | 46.2 | 61.0 | 494 | 61.0 | 559 | 61.0 | 62.3
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ANCHOR Edge C (mm)
M16 100 150 175 200 250 300 350
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
100 - - - - - - - - 56.8 | 54.0 | 56.8 | 61.8 | 56.8 | 69.6
150 - - - - - - 59.4 | 495 | 639 | 57.2 | 63.9 | 649 | 639 | 72.6
175 - - - - - - 622 | 512 | 675 | 58.8 | 675 | 665 | 675 | 741
200 - - 545 | 452 | 61.0 | 490 | 65.0 | 528 | 71.0 | 604 | 71.0 | 68.0 | 71.0 | 75.6
250 46.3 | 36.1 59.2 | 48.7 | 66.3 | 524 | 70.7 | 56.1 78.1 63.6 | 78.1 711 78.1 78.6
300 499 | 394 | 639 | 522 | 715 | 55.7 | 763 | 59.4 | 852 | 66.8 | 852 | 742 | 852 | 81.6
350 53.6 | 39.4 | 68.6 | 55.6 | 76.8 | 59.1 819 | 62.7 | 852 | 69.9 | 852 | 77.3 | 852 | 84.7
ANCHOR Edge C (mm)
M20 150 200 250 300 350 400 450
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
125 - - - - - - 794 | 748 | 794 | 836 | 794 | 924 | 79.4 | 101.0
150 - - - - - - 83.4 76.6 83.4 85.4 83.4 941 83.4 | 102.8
200 - - - - 844 | 716 | 91.3 | 803 | 91.3 | 889 | 91.3 | 976 | 91.3 | 106.2
250 - - 789 | 66.8 | 90.6 | 753 | 99.2 | 83.9 | 99.2 | 925 | 99.2 | 101.1 | 99.2 | 109.6
300 69.8 | 59.4 | 843 | 70.7 | 96.8 | 79.1 | 107.2 | 87.6 | 107.2 | 96.0 | 107.2 | 104.6 | 107.2 | 113.0
350 743 | 633 | 89.7 | 746 | 103.0 | 828 | 1151 | 91.2 | 1151 | 99.6 | 115.1 | 108.0 | 115.1 | 116.5
400 78.7 | 67.3 | 95.1 78.6 | 109.2 | 86.6 | 119.1 | 94.8 | 119.1 | 103.2 | 119.1 | 111.5 | 119.1 | 119.9
ANCHOR Edge C (mm)
M24 150 200 250 300 350 400 450
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1(mm) N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
150 - - - - - - 98.9 | 88.2 | 104.4 | 98.0 | 104.4 | 107.8 | 104.4 | 117.5
200 - - - - 95.6 | 82.7 | 105.7 | 92.4 | 113.0 | 102.1 | 113.0 | 111.8 | 113.0 | 121.4
250 - - 87.2 775 | 101.8 | 87.0 | 1126 | 96.6 | 121.7 | 106.2 | 121.7 | 115.8 | 121.7 | 125.3
300 782 | 634 | 926 | 82.1 | 1080 | 914 | 119.5| 100.8 | 130.4 | 110.3 | 130.4 | 119.8 | 130.4 | 129.2
350 82.7 | 676 | 979 | 86.6 | 1142 | 95.7 | 126.3 | 105.0 | 139.1 | 114.4 | 139.1 | 123.7 | 139.1 | 133.1
400 872 | 71.8 | 103.2 | 91.2 | 120.4 | 100.1 | 133.2 | 109.2 | 147.8 | 118.4 | 147.8 | 127.7 | 147.8 | 137.0
450 91.7 | 76.0 | 108.5 | 95.8 | 126.6 | 104.4 | 140.0 | 113.4 | 156.5 | 122.5 | 156.5 | 131.7 | 156.5 | 141.0
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Four anchors
Table 2: One edge influence

ANCHOR Edge C (mm)
M8 60 80 100 125 150 200 250
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
60 - - - - 28.7 | 243 | 315 | 2741 352 | 30.0 | 362 | 35.7 | 352 | 413
80 - - 29.0 25.2 32.9 27.4 36.0 30.3 41.3 33.1 41.3 38.8 41.3 44.4
100 29.1 254 | 331 28.3 | 374 | 30.6 | 40.8 | 33.4 | 479 | 36.3 | 479 | 419 | 479 | 474
125 342 | 276 | 38.7 | 323 | 434 | 345 | 472 | 373 | 569 | 40.1 56.9 | 45.7 | 56.9 | 51.2
150 39.6 | 29.8 | 44.6 | 36.1 49.9 | 38.4 | 541 412 | 66.5 | 439 | 66,5 | 495 | 66.5 | 55.0
200 51.7 | 32.6 | 57.8 | 436 | 642 | 46.0 | 69.2 | 488 | 79.2 | 51,5 | 79.2 | 57.0 | 79.2 | 62.5
250 59.7 | 32,6 | 665 | 476 | 736 | 526 | 79.2 | 56.3 | 79.2 | 59.0 | 79.2 | 64,5 | 79.2 | 69.9
ANCHOR Edge C (mm)
70 100 125 150 175 200 250
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c | V*Rrdc N*Rdc | V*Rrdc
70 - - 32.8 | 293 | 376 | 324 | 396 | 356 | 444 | 38.7 | 444 | 41.8 | 444 | 48.0
100 - - 39.2 34.5 44.6 37.7 46.9 40.8 54.4 43.9 54.4 46.9 54.4 53.1
125 - - 449 | 389 | 50.9 | 42.0 | 53.4 | 45.0 | 63.5 | 481 63.5 | 51.2 | 63.5 | 57.3
150 - - 51.1 432 | 576 | 462 | 604 | 493 | 733 | 523 | 733 | 554 | 73.3 | 61.5
175 495 | 39.0 | 576 | 474 | 64.8 | 505 | 678 | 53.5 | 83.9 | 56.5 | 83.9 | 59.6 | 83.9 | 65.6
200 56.8 | 416 | 646 | 516 | 724 | 54.7 | 756 | 57.7 | 951 60.7 | 95.1 63.7 | 95.1 69.7
250 69.3 | 426 | 796 | 60.0 | 888 | 63.0 | 926 | 66.0 | 99.8 | 69.0 | 99.8 | 72.0 | 99.8 | 78.0
ANCHOR Edge C (mm)
M12 80 125 150 175 200 250 300
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c | V*Rrdc N*Rdc | V*Rrdc
80 - - - - - - 48.9 | 44.8 | 542 | 482 | 542 | 55.0 | 54.2 | 61.6
125 - - - - 61.2 | 499 | 612 | 533 | 705 | 56.6 | 70.5 | 63.2 | 70.5 | 69.8
150 - - 61.6 | 51.2 | 68.6 | 546 | 686 | 579 | 805 | 61.2 | 80.5 | 67.8 | 80.5 | 74.4
175 - - 68.8 | 559 | 764 | 59.2 | 764 | 625 | 912 | 6568 | 91.2 | 723 | 91.2 | 78.9
200 - - 76.4 | 605 | 84.7 | 63.7 | 84.7 | 67.0 | 1025 | 70.3 | 1025 | 76.8 | 102.5 | 83.3
250 76.9 | 53.6 | 929 | 696 | 1025 | 728 | 1025 | 76.1 | 1219 | 79.3 | 121.9 | 85.8 | 121.9 | 92.2
300 92.6 | 53.6 | 111.0| 786 | 1219 | 818 | 1219 | 85.0 | 121.9 | 88.2 | 121.9 | 94.7 | 121.9 | 101.1
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Shear design: The concrete edge resistance value in this table uses all 4 anchors
in shear. You will need to ensure the gap between anchor and the plate is filled. This

can be achieved using the Hilti Dynamic Set. (Refer page 41 for further details)

The concrete edge resistance values have been obtained by taking the lesser of:

1. First row resistance multiplied by number of rows and

2. The concrete edge resistance of the furthest row.

HSL-3

heavy duty anchor

ANCHOR Edge C (mm)
M16 100 150 175 200 250 300 350
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
100 - - - - - - - - 758 | 696 | 758 | 77.2 | 75.8 | 84.8
150 - - - - - - 829 | 72.6 | 959 | 80.2 | 959 | 87.7 | 959 | 953
175 - - - - - - 909 | 779 |106.8 | 85.4 | 106.8 | 93.0 | 106.8 | 100.4
200 - - 86.6 | 75.6 | 944 | 794 | 993 | 83.1 | 1183 | 90.7 | 1183 | 98.1 | 118.3 | 105.6
250 86.1 722 | 102.7 | 86.1 | 1116 | 89.9 | 1171 | 93.6 | 143.2 | 101.0 | 143.2 | 108.4 | 143.2 | 115.8
300 1016 | 788 | 120.3 | 96.5 | 130.3 | 100.2 | 136.4 | 103.9 | 170.4 | 111.3 | 170.4 | 118.7 | 170.4 | 126.0
350 118.3 | 78.8 | 139.2 | 106.8 | 150.3 | 110.5 | 157.2 | 114.1 | 170.4 | 121.5 | 170.4 | 128.8 | 170.4 | 136.1
ANCHOR Edge C (mm)
M20 150 200 250 300 350 400 450
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
125 - - - - - - 1059 | 96.7 | 105.9 | 105.4 | 105.9 | 114.0 | 105.9 | 122.6
150 - - - - - - 116.7 | 102.8 | 116.7 | 111.4 | 116.7 | 119.9 | 116.7 | 128.5
200 - - - - 119.5 | 106.2 | 140.0 | 114.6 | 140.0 | 123.3 | 140.0 | 131.8 | 140.0 | 140.2
250 - - 123.7 | 109.6 | 137.7 | 118.1 | 165.4 | 126.6 | 165.4 | 135.1 | 165.4 | 143.5 | 165.4 | 151.9
300 123.4 | 113.0 | 141.7 | 121.5 | 157.2 | 129.9 | 192.9 | 138.4 | 1929 | 146.7 | 1929 | 155.1 | 192.9 | 163.4
350 140.9 | 1249 | 161.0 | 133.3 | 178.0 | 141.6 | 222.5 | 150.0 | 222.5 | 158.3 | 222.5 | 166.6 | 222.5 | 174.9
400 159.4 | 134.6 | 181.4 | 144.9 | 200.1 | 153.3 | 238.1 | 161.6 | 238.1 | 169.8 | 238.1 | 178.1 | 238.1 | 186.4
ANCHOR Edge C (mm)
M24 150 200 250 300 350 400 450
spacing tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear | tension | shear
s1=s2(mm) | N*Rdc | V*Rrdc N*Rdc | V*Rrdc N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rdc | V*Rrdc N*Rdc | V*Rrdc
150 - - - - - - 1249 | 117.5 | 139.1 | 127.1 | 139.1 | 136.7 | 139.1 | 146.2
200 - - - - 131.3 | 121.4 | 142.8 | 131.0 | 163.3 | 140.5 | 163.3 | 150.0 | 163.3 | 159.4
250 - - 132.2 | 125.3 | 149.3 | 134.8 | 162.0 | 144.3 | 189.4 | 153.7 | 189.4 | 163.1 | 189.4 | 172.5
300 132.1 | 126.8 | 149.8 | 138.7 | 168.5 | 148.1 | 182.3 | 157.5 | 217.4 | 166.8 | 217.4 | 176.2 | 217.4 | 185.5
350 149.2 | 135.2 | 168.5 | 151.9 | 188.9 | 161.2 | 203.9 | 170.6 | 247.3 | 179.8 | 247.3 | 189.1 | 247.3 | 198.4
400 167.4 | 143.6 | 188.3 | 165.0 | 210.4 | 174.3 | 226.6 | 183.5 | 279.2 | 192.8 | 279.2 | 202.0 | 279.2 | 211.2
450 186.5 | 152.0 | 209.1 | 178.0 | 233.1 | 187.2 | 250.6 | 196.4 | 313.0 | 205.6 | 313.0 | 214.7 | 313.0 | 223.4
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Materials

Mechanical properties of HSL-3, HSL-3-B
Anchor size M8 M10 M12 M16 M20 M24
Nominal tensile strength fuk [N/mm?] 800 800 800 800 830 830
Yield strength fyk [N/mm3] 640 640 640 640 640 640
Stressed cross-section As [mm?2] 36.6 58.0 84.3 157 245 353
Section modulus z [mm3] 31.3 62.5 109.4 2771 540.6 935.4
Design bending resistance 24.0 48.0 840 | 212.8 | 4152 | 7184
without sleeve MRd,s [Nm]

Material quality
Part Material

Bolt, threaded rod

steel grade 8.8 according ISO 898-1, galvanised to min. 5 ym
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Setting details

HSL-3

heavy duty anchor

Anchor version HSL-3 M8/20 |M10/20|M10/40|M12/25|M12/50 |M16/25|M16/50 | M20/30 | M20/60 | M24/30 | M24/60
Drill bit diameter do [mm] 12 15 18 24 28 32
Hole depth h;  [mm] 80 90 105 125 155 180
Effective anchorage |\ 1y 60 70 80 100 125 150
depth
Max. fixture thickness t;, [mm] 20 20 40 25 50 25 50 30 60 30 60
Anchor length I [mm] 98 110 | 130 | 131 | 156 | 153 | 178 | 183 | 213 | 205 | 235
Head height + washer h, [mm] 7.5 10 11 14 17 19
Tightening torque Tinst [NM] 25 50 80 120 200 250
Width across HSL-3 13 17 19 24 30 36

S, [mm]
flats HSL-3-B - - 24 30 36 41

Clearance hole d, [mm] 14 17 20 26 31 35
Washer diameter d, [mm] 20 25 30 40 45 50
Min. base material - oy 120 140 160 200 250 300
thickness

Srmin [mm] 60 70 80 100 125 150

Minimum spacing

forc 2 [mm] 100 100 160 240 300 300
distance fors= [mm] 100 160 240 240 300 300

Setting instructions
1 -

Drill hole

February 2014

Blow out dust and fragments

Install anchor

Apply tightening torque
(for HSL-3-B: no torque wrench
is needed)
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HSC-A safety anchor

Anchor version

=00

Bolt version

HSC-A Carbon
Steel version

HSC-AR Stainless
steel version

Benefits

m the perfect solution for small edge
and space distance

m suitable for thin concrete blocks
due to low embedment depth

| suitable for cracked and
non cracked concrete

m self-cutting undercut anchor

m available as bolt version for
through applications

m stainless steel available for
external applications

— o1 - | A | B (C €
— H 316 |
Concrete Tensile zone Small edge Fire Shock Corrosion  European CE Hilti anchor
distance  resistance resistance  Technical conformity design
& spacing Approval software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval @ CSTB, Paris ETA-02/0027 / 2012-09-20

Shockproof fastenings in civil
defence installations

Bundesamt flur
Bevdlkerungsschutz, Bern

BZS D 06-601 / 2006-07-17

Fire test report

IBMB, Braunschweig

UB 3177/1722-1 / 2006-06-28

Assessment report (fire)

warringtonfire

WF 166402 / 2007-10-26

a) All data given in this section according ETA-02/0027 issue 2007-09-20
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Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Anchor size M8x40 M10x40 M12x60
HSC-A [kN] 19.5 30.9 44.9
Nrgs
R HSC-AR [kN] 13.7 21.7 31.6

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

Shear load acting parallel to edge:

These tables are for a single free edge only

2 anchors:

For shear loads acting parallel to this edge, the concrete resistance V*Rd,c can be multiplied by the factor = 2.5
4 anchors:

For shear loads acting parallel to the edge - the anchor row closest to the edge is checked to resist half the total design load.
To obtain the concrete resistance use the corresponding 2 anchor configuration V*Rd,c and multiply by the factor = 2.5

m Design steel resistance (shear) VRd;s

Anchor size M8x40 M10x40 M12x60
HSC-A [kN] 11.7 18.6 27.0
Vaas
e HSC-AR [kN] 8.2 13.0 18.9

VRd = min { VRd,c, VRd;s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING
The following equations must be satisfied:
Nsd/NRd + Vsd/VRd = 1.2

and
Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa

® minimum base material thickness, as specified in the table below

Anchor size M8 x 40 M10 x 40 M12x60
h = hy,, [mm] 100 100 130

Basic loading data (for a single anchor) - no edge or spacing influence

Anchor size M8 x 40 M10 x 40 M12 x 60
Tensile N*4, HSC-A [kN] 10.7 10.7 19.8
Shear Vgq, HSC-A [kN] Steel governed refer Vgq table
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Two Anchors
Table 1: One edge influence
h=hmin

ANCHOR Edge C (mm)

40 60 100 120 150
spacing tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rdc V*Rrdc N*Rdc V*Rrd.c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

40 10.8 6.0 14.4 9.4 14.4 14.2 14.4 16.4 14.4 19.5
60 121 6.8 16.2 10.3 16.2 15.0 16.2 171 16.2 20.3
100 14.8 8.3 19.8 12.0 19.8 16.7 19.8 18.8 19.8 21.9
120 16.2 9.0 21.6 12.8 21.6 17.5 21.6 19.6 21.6 22.6
150 16.2 9.0 21.6 141 21.6 18.8 21.6 20.8 21.6 23.9

ANCHOR Edge C (mm)

M10 40 60 100 120 150

spacing tension shear tension shear tension shear tension shear tension shear

s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
40 10.8 6.1 14.4 9.6 14.4 14.4 14.4 16.6 14.4 19.7
60 12.1 6.9 16.2 10.5 16.2 15.3 16.2 17.4 16.2 20.5
100 14.8 8.4 19.8 12.2 19.8 17.0 19.8 19.0 19.8 22.2
120 16.2 9.2 21.6 13.1 21.6 17.8 21.6 19.9 21.6 23.0
150 16.2 9.2 21.6 14.4 21.6 19.1 21.6 21.1 21.6 241

ANCHOR Edge C (mm)

60 90 120 180 250
spacing tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

60 19.8 11.6 26.4 17.7 26.4 21.4 26.4 28.9 26.4 37.4
90 22.3 13.0 29.7 19.3 29.7 23.0 29.7 30.3 29.7 38.7
120 24.8 14.5 33.0 20.9 33.0 24.5 33.0 31.8 33.0 40.0
180 29.7 17.4 39.6 241 39.6 275 39.6 34.6 39.6 42.9
250 29.7 17.4 39.6 27.9 39.6 31.1 39.6 38.0 39.6 46.1
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Four anchors . N
Table 2: One edge influence h=hmin '
Shear design: The concrete edge resistance value in this table uses all 4 anchors

in shear. You will need to ensure the gap between anchor and the plate is filled. This
can be achieved using the Hilti Dynamic Set. (Refer page 41 for further details)

52" ]

c
The concrete edge resistance values have been obtained by taking the lesser of:
1. First row resistance multiplied by number of rows and

2. The concrete edge resistance of the furthest row.

ANCHOR Edge C (mm)
40 60 100 120 150

spacing tension shear tension shear tension shear tension shear tension shear
si=s2(mm)| N*Rde V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
40 15.1 12.0 19.2 14.2 19.2 18.4 19.2 20.5 19.2 23.6
60 19.4 13.6 24.2 17.2 24.2 21.3 24.2 23.4 24.2 26.4
100 29.6 16.6 36.2 22.9 36.2 27.0 36.2 29.0 36.2 32.0
120 35.6 18.0 43.1 25.6 431 29.8 43.1 31.8 43.1 34.8
150 35.6 18.0 43.1 28.2 43.1 33.9 43.1 35.9 43.1 38.9

ANCHOR Edge C (mm)
M10 40 60 100 120 150

spacing tension shear tension shear tension shear tension shear tension shear
s1=s2 (mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
40 15.1 12.2 19.2 14.4 19.2 18.7 19.2 20.8 19.2 23.9
60 19.4 13.8 24.2 17.4 24.2 21.6 24.2 23.6 24.2 26.7
100 29.6 17.0 36.2 23.2 36.2 27.3 36.2 29.3 36.2 32.4
120 35.6 18.4 43.1 26.0 43.1 30.1 43.1 32.1 43.1 35.2
150 35.6 18.4 43.1 28.8 43.1 34.3 43.1 36.3 43.1 39.3

ANCHOR Edge C (mm)
60 90 120 180 250

spacing tension shear tension shear tension shear tension shear tension shear
st=s2(mm)| N*Rdc V*Rrd,c N*Rd,c V*Rrdc N*Rd.c V*Rrd,c N*Rd.c V*Rrd,c N*Rd.c V*Rrd,c
60 27.7 21.4 35.2 25.1 35.2 28.8 35.2 36.1 35.2 44.5
90 35.7 26.0 44.5 30.3 44.5 33.9 44.5 411 44.5 49.4
120 44.5 29.0 55.0 35.3 55.0 38.9 55.0 46.0 55.0 54.3
180 65.3 34.8 79.2 45.2 79.2 48.7 79.2 55.8 79.2 63.9
250 65.3 34.8 79.2 55.6 79.2 60.0 79.2 66.9 79.2 75.0
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Materials
Mechanical properties
Anchor size HSC M8x40 M10x40 M12x60
-A 800 800 800
Nominal tensile strength fuk [N/mm?]
-AR 700 700 700
-A 640 640 640
Yield strength fyk [N/mm?]
-AR 450 450 450
Stressed_ cross-section for ‘A AR 36.6 58.0 84.3
bolt version As,A [mm3]
Section modulus Z [mm?3] -A, AR 31.2 62.3 109.2
. . . -A 24 48 84
Design bending resistance
without sleeve MRd,s [Nm]
-AR 16.7 33.3 59.0

Material quality

Part Material
< Cone bolt with , with internal or external thread steel grade 8.8 according ISO 898-1, galvanised to min. 5 ym
8 Expansion sleeve and washer Galvanised steel
t Hexagon nut Grade 8 according to ISO 898-2
Et: Cone bolt with , with internal or external thread EtNe?g%'zdS%é.4401, 1.4571 A4-70 according EN 10088,
06) Expansion sleeve and washer steel grade 1.4401, 1.4571 according EN 10088
T Hexagon nut steel grade 1.4401, 1.4571 A4-70 according EN 10088,
EN ISO 3506
Anchor dimensions
Dimensions of HSC-A and HSC-AR
Anchor version Thread size tﬁxngr:Xm) ( mbm) ( rr:sm) ( mdm) ( mem)
HSC-A(R) M8x40 M8 15 13.5 40.8 13.5 16
HSC-A(R) M10x40 M10 20 15.5 40.8 15.5 20
HSC-A(R) M12x60 M12 20 17.5 60.8 17.5 24

marking HILTI 8.8 (or A4)

X

marking e.g. HSC-A M8 x 40 tfix (or HSC-AR M8 x 40 tfix A4)

o
a

——
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Setting
Installation equipment
. HSC-A/AR HSC-A/AR HSC-A/AR
Anchor size M8x40 M10x40 M12x60
. . . TE 16; TE 16-C;
Rotary hammer for settin TETTEC1;6-I-CI:E'ZEA:IE;nlfll1 ° TE7-GTET-A TE16-M; TE 25;
Y 9 TEor TEGS TE 25; TE 35 TE 35; TE 40;
’ TE 40-AVR
Stop drill bit TE-C-HSC-B 14x40 16x40 16x60
Setting Tool TE-C-HSC-MW 14 16 18

Setting instruction

1.1 iScaAmA o e
M8/ 15 v v
M50/ 1S v v
M v
ME60 20 v

TET-C TETRTETR-C, TEZS TEM

TE 16-M TE 35 TE &~

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

Setting details: depth of drill hole h1 and effective anchorage depth hef
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Setting details HSC-A (R)

Anchor version M8x40 M10x40 M12x60
Nominal diameter of drill bit do [mm] 14 16 18
Cutting diameter of drill bit deut < [mm] 14.5 16.5 18.5
Depth of drill hole hi 2 [mm] 46 46 68

Diameter of clearance hole

in the fixture dr= [mm] 9 12 14
Effective anchorage depth her [mm] 40 40 60
Maximum fastening thickness tix [mm] 15 20 20
Torque moment Tinst [Nm] 10 20 30
Width across SW [mm] 13 17 19

Base material thickness, anchor spacing and edge distance

Anchor version M8x40 M10x40 M12x60
Minimum base material thickness  hmin [mm] 100 100 130
Minimum spacing Smin [mm] 40 40 60
Minimum edge distance Cmin [mm] 40 40 60

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

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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HSC-I safety anchor

Anchor version Benefits
m the perfect solution for small edge
Internal threaded and space distance
version: m suitable for thin concrete blocks
HSC-1 carbon steel due to low embedment depth
internal version m suitable for cracked and

HSC-IR Stainless non cracked concrete

steel version (A4) m self-cutting undercut anchor
m internal threaded

m stainless steel available for
external applications

v
= €| H HA (4] B [

Concrete Tensile zone Small edge Fire Shock Corrosion  European CE Hilti anchor
distance  resistance resistance  Technical conformity design
& spacing Approval software

Approvals / certificates

Description Authority / Laboratory No. / date of issue

European technical approval @ CSTB, Paris ETA-02/0027 / 2012-09-20
dofonce petalations. BevGlkerungssohutz, Bern BZS D 06-601 /2006-07-17
Fire test report IBMB, Braunschweig UB 3177/1722-1 / 2006-06-28
Assessment report (fire) warringtonfire WF 166402 /2007-10-26

a) All data given in this section according ETA-02/0027 issue 2007-09-20
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Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Anchor size M8x40 M10x50 M12x60
HSC-I [kN] 16.3 20.2 24.3
Nrgs
R HSC-IR [kN] 11.4 14.2 17.1

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING

The design shear resistance VRd is the lower of:

m Design concrete edge resistance

VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa)

20

25

32

40

50

fB

0.79

0.87

1.00

1.11

1.22

Shear load acting parallel to edge:
These tables are for a single free edge only
2 anchors:

For shear loads acting parallel to this edge, the concrete resistance V*Rd,c can be multiplied by the factor = 2.5

4 anchors:

For shear loads acting parallel to the edge - the anchor row closest to the edge is checked to resist half the total design load.
To obtain the concrete resistance use the corresponding 2 anchor configuration V*Rd,c and multiply by the factor = 2.5

m Design steel resistance (shear) VRd;s

Anchor size

M8x40 M10x50 M12x60
HSC-| [kN] 9.8 12.2 14.6
Vras
re HSC-IR [kN] 6.9 8.5 10.3

VRd = min{ VRd,c, VRd,s }

CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING

The following equations must be satisfied:

Nsd/NRd + Vsd/VRd = 1.2

and

Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa

® minimum base material thickness, as specified in the table below

Anchor size M8x40 M10x50 M12x60
h = hy,, [mm] 100 110 130

Basic loading data (for a single anchor) - no edge or spacing influence

Anchor size M8 x 40 M10 x 50 M12 x 60
Tensile N*4, HSC-I [kN] 10.7 15.1 19.8
Shear Vgq, HSC-I [kN] Steel governed refer Vgq table
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Two Anchors
Table 1: One edge influence
h=hmin

ANCHOR Edge C (mm)

40 60 100 120 150
spacing tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

40 10.8 6.1 14.4 9.6 14.4 14.4 14.4 16.6 14.4 19.7
60 121 6.9 16.2 10.5 16.2 15.3 16.2 17.4 16.2 20.5
100 14.8 8.4 19.8 12.2 19.8 17.0 19.8 19.0 19.8 22.2
120 16.2 9.2 21.6 13.1 21.6 17.8 21.6 19.9 21.6 23.0
150 16.2 9.2 21.6 14.4 21.6 19.1 21.6 21.1 21.6 241

ANCHOR Edge C (mm)

50 75 100 150 200
spacing tension shear tension shear tension shear tension shear tension shear
s1 (mm) N*Rd.c V*Rrd,c N*Rd,c V*Rrd,c N*Rd.c V*Rrd,c N*Rd.c V*Rrdc N*Rd.c V*Rrd,c

50 14.5 8.8 18.9 13.5 20.1 16.4 20.1 22.1 20.1 27.7
75 16.1 9.9 21.0 14.7 22.6 17.6 22.6 23.2 22.6 28.7
100 17.7 11.0 23.2 16.0 251 18.7 251 243 25.1 29.8
150 21.0 13.2 27.5 18.4 30.1 211 30.1 26.5 30.1 31.9
200 22.3 13.2 29.1 20.9 30.1 23.4 30.1 28.7 30.1 34.0

ANCHOR Edge C (mm)

60 90 120 180 250
spacing tension shear tension shear tension shear tension shear tension shear
s1(mm) N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c

60 19.8 11.8 26.4 18.0 26.4 21.7 26.4 29.2 26.4 37.7
90 22.3 13.2 29.7 19.6 29.7 23.3 29.7 30.7 29.7 39.1
120 24.8 14.7 33.0 21.2 33.0 24.8 33.0 32.1 33.0 40.5
180 29.7 17.7 39.6 24.5 39.6 27.9 39.6 35.0 39.6 43.3
250 29.7 17.7 39.6 28.3 39.6 31.6 39.6 38.4 39.6 46.6
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Four anchors
Table 2: One edge influence h=hmin

Shear design: The concrete edge resistance value in this table uses all 4 anchors
in shear. You will need to ensure the gap between anchor and the plate is filled. This
can be achieved using the Hilti Dynamic Set (Refer page 41 for further details)

The concrete edge resistance values have been obtained by taking the lesser of:
1. First row resistance multiplied by number of rows and
2. The concrete edge resistance of the furthest row.

ANCHOR Edge C (mm)
40 60 100 120 150
spacing tension shear tension shear tension shear tension shear tension shear
si=s2(mm)| N*Rde V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
40 15.1 12.2 19.2 14.4 19.2 18.7 19.2 20.8 19.2 23.9
60 19.4 13.8 24.2 17.4 24.2 21.6 24.2 23.6 24.2 26.7
100 29.6 17.0 36.2 23.2 36.2 27.3 36.2 29.3 36.2 32.4
120 35.6 18.4 43.1 26.0 431 30.1 43.1 32.1 43.1 35.2
150 35.6 18.4 43.1 28.8 43.1 34.3 43.1 36.3 43.1 39.3

ANCHOR Edge C (mm)
50 75 100 150 200

spacing tension shear tension shear tension shear tension shear tension shear
s1=s2(mm)| N*Rdc V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c N*Rd,c V*Rrd,c
50 19.8 16.4 24.8 19.3 26.8 22.1 26.8 27.7 26.8 33.2
75 25.0 19.8 30.9 23.2 33.3 26.0 33.9 31.5 33.9 36.9
100 30.9 22.0 37.6 27.0 40.5 29.8 41.8 35.2 41.8 40.6
150 44.4 26.4 53.1 34.6 56.9 37.3 60.3 42.7 60.3 48.0
200 49.7 26.4 60.1 41.8 60.3 44.7 60.3 50.0 60.3 55.3

ANCHOR Edge C (mm)
60 90 120 180 250

spacing tension shear tension shear tension shear tension shear tension shear
st=s2(mm)| N*Rdc V*Rrd,c N*Rd,c V*Rrdc N*Rd.c V*Rrd,c N*Rd.c V*Rrd,c N*Rd.c V*Rrd,c
60 27.7 21.7 35.2 25.5 35.2 29.2 35.2 36.5 35.2 45.0
90 35.7 26.6 44.5 30.6 44.5 34.3 44.5 41.6 44.5 49.9
120 445 29.4 55.0 35.7 55.0 39.3 55.0 46.5 55.0 54.8
180 65.3 35.4 79.2 45.7 79.2 49.2 79.2 56.3 79.2 64.5
250 65.3 35.4 79.2 56.6 79.2 60.6 79.2 67.5 79.2 75.6
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Materials
Mechanical properties

Anchor size HSC M8x40 M10x50 M12x60
-1 800 800 800
Nominal tensile strength fuk [N/mm?]
-IR 600 700 700
-l 640 640 640
Yield strength fyk [N/mm?]
-IR 355 350 340
Stressed cross-section for
internal threaded version As) [mm?] LR 28.3 34.6 408
Stressed_ cross-section for 1R 36.6 58.0 84.3
bolt version As,A [mm?]
Section modulus Z [mm3] -LIR 31.2 62.3 109.2
. . . -1 24 48 84
Design bending resistance
without sleeve MRd,s [Nm]
-IR 16.7 33.3 59.0
Material quality
Part Material
_ | Cone bolt with , with internal or external thread steel grade 8.8 according ISO 898-1, galvanised to min. 5 ym
8 Expansion sleeve and washer Galvanised steel
I
Hexagon nut Grade 8 according to ISO 898-2
. T steel grade 1.4401, 1.4571 A4-70 according EN 10088,
- Cone bolt with , with internal or external thread EN 1SO 3506
8' Expansion sleeve and washer steel grade 1.4401, 1.4571 according EN 10088
T Hexaaon nut steel grade 1.4401, 1.4571 A4-70 according EN 10088,
9 EN 1SO 3506
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Anchor dimensions
Dimensions of HSC-I and HSC-IR

Anchor version Thread size ( mbm) ( n"lnin) ( mdm) ( nlnt:n)
HSC-1 M8x40 M8 15.5 40.8 15.5 43.8
HSC-1 M10x50 M10 17.5 50.8 17.5 54.8
HSC-I M12x60 M12 19.5 60.8 19.5 64.8

marking HILTI 8.8 (or A4) marking e.g. HSC-1 M6 x 40 (or HSC-IR M6 x 40 A4)

N\ +

o & ©
S ) = T Q
Ib 5 FJ
Setting
Installation equipment
) HSC-I/IR HSC-I/IR HSC-I/IR
Anchor size M8x40 M10x50 MA12x60
TE 16; TE 16-C;
Rotary hammer for settin TE 7-C; TE 7-A; TE 16; TE 16-C; TE 16-M; TE 25,
y 9 TE 16-M; TE 25; TE 35 TE 35; TE 40;
TE 40-AVR
Stop drill bit TE-CHSC-B 16x40 18x50 20x60
Setting Tool TE-C HSC-MW 16 18 20
Insert Tool TE-C HSC-EW 16 18 20
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Setting instruction

'-.-"I'I'

it 40

For HSC-I: fastening carbon steel screw or threaded rod. Minimum strength class 8.8 according to ESO 8898-1
For HSC-IR: fastening stainless steel screw or threaded rod: minimum strength class A4-70 according to EN ISO 3506

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

Setting details: depth of drill hole h1 and effective anchorage depth hef

%
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Setting details

Anchor version M8x40 M10x50 M12x60
Nominal diameter of drill bit do [mm] 16 18 20
Cutting diameter of drill bit deut < [mm] 16.5 18.5 20.5
Depth of drill hole hi 2 [mm] 46 56 68
ai?;r;eftii; lj)r; clearance hole i< [mm] 9 12 14
Effective anchorage depth her [mm] 40 50 60
Screwing depth min s [mm] 8 10 12
max s [mm] 22 28 30
Width across SW [mm] 13 17 19
Installation torque Tinst [Nm] 10 20 30
Base material thickness, anchor spacing and edge distance
Anchor version M8x40 M10x50 M12x60
Minimum base material thickness Pimin [mm] 100 110 130
Minimum spacing Smin [mm] 40 50 60
Minimum edge distance Cmin [mm] 40 50 60

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

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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HSA stud anchor

Anchor version

HSA Carbon steel
HSA-F Carbon
steel hot-dipped
galvanised with DIN
125 washer

HSA-R
Stainless steel A4

HSA-BW Carbon
steel with DIN 9021
washer

Benefits

m small edge distance and spacing

m three different embedment depth
for each anchor size

m approved for diamond drilled
holes

m simple and quick machine setting
with torque bar for torque control

[y
KD
¢ Il
* * =

* o, *

A4 ﬁ

Concrete  Small edge Fire Corrosion  Diamond  European CE PROFIS
distance resistance resistance drilled Technical  conformity anchor
and spacing holes Approval design

software

Approvals / certificates

3215/229/12 / 2012-08-09 Authority / Laboratory

No. / date of issue

European technical approval a) DIBt, Berlin

ETA-11/0374 /2012-07-19

Fire test report IBMB, Braunschweig

3215/229/12 / 2012-08-09

a) All data given in this section according ETA-11/0374, issue 2012-07-19.
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Design process for typical anchor layouts in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.4.2 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

or pullout, whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Anchor size M6 M8 M10 M12 M16 M20
HSA [kN] 6.4 11.8 20.0 29.6 59.0 88.5

Nrgs
R HSA-R [kN] 8.7 13.1 25.0 31.9 62.6 68.5

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (shear) VRd;s

Anchor size M6 M8 M10 M12 M16 M20
HSA [kN] 5.2 8.5 15.1 23.6 40.8 68.6

Veas
e HSA-R [kN] 5.8 9.8 18.1 23.4 452 73.5

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING
The following equations must be satisfied:
Nsd/NRd + Vsd/VRd = 1.2
and
Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa
® minimum base material thickness, as specified in the table below

m effective anchorage depth (h ) does not equal to nominal anchorage (h
Please see Setting Details Table on pages 295-296

and borehole depths (h,) in case of stud anchors.

nom)

m for more complex design we recommend to use our free design software, Hilti PROFIS Anchor
m design for hot-dipped galvanised version (HSA-F): please use PROFIS Anchor Software

Single anchor - no edge effect

Anchor size M6 M8 M10

Effective anchorage hef 40 60 40 70 40 50 80
depth [mm]

Min. base material min 100 120 100 120 100 120 160
thickness [mm]

Tensile NRd

i HSA [kN] 6.3 7.6 10.8 13.5 10.8 151 21.2
“ HSA-R [kN] 6.3 7.6 10.8 13.5 10.8 151 21.1
Shear VRd (without lever arm)
5 HSA [kN] Steel failure governs Steel failure governs Steel failure governs

* HSA-R [kN] refer VRd,s table refer VRd,s table refer VRd,s table
Anchor size M12 M16 M20

Effective anchorage hef 50 65 100 65 80 120 75 100 115
depth [mm]

Min. base material hmin 1 400 140 180 140 160 180 160 220 220
thickness [mm]

Tensile NRd

i HSA [kN] 15.1 22.3 29.5 22.3 30.5 42.2 27.7 42.6 52.5
“ HSA-R [kN] 15.1 22.3 29.5 22.3 30.5 42.2 27.7 42.6 52.5
Shear VRd (without lever arm)
s HSA [kN] Steel failure governs Steel failure governs 55.3 |Steel failure governs

* HSA-R [kN] refer VRd,s table refer VRd,s table 55.3 refer VRd,s table

For the shear V., values, where steel is not governing this is due to concrete pry-out failure. These values are multiplied by f, to
obtain the pry-out capacity. Ensure that you take the lower value of the shear steel capacity and pry-out capacity.
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Single anchor, min. edge distance (¢ = ¢c_min)

Anchor size M6 M8 M10
Effective anchorage hef 40 60 40 70 40 50 80
depth [mm]
Min. base material himin 100 120 100 120 100 120 160
thickness [mm]
Min. edge distance cmin 35 35 35 35 50 40 40
[mm]
Tensile NRd
f HSA [kN] 4.4 5.0 6.1 7.3 71 8.5 10.5
*G-. HSA-R [kN] 4.4 5.0 6.1 7.3 71 8.5 10.5
Shear VRd (without lever arm)
_| HSA [kN] 3.3 3.5 3.4 3.9 5.7 4.5 4.9
*.:,.. HSA-R [kN] 3.3 3.5 3.4 3.9 5.7 45 4.9
Anchor size M12 M16 M20
Effective anchorage hef 50 65 100 65 80 120 75 100 115
depth [mm]
Min. base material hmin 1 400 140 180 140 160 180 160 220 220
thickness [mm]
Min. edge distance Ff:;;] 70 65 55 80 75 70 130 120 120
Tensile NRd
f HSA [kN] 11.6 14.5 16.1 17.2 20.1 23.4 27.7 314 37.0
*G-. HSA-R [kN] 11.6 14.5 16.1 17.2 20.1 23.4 27.7 314 37.0
Shear VRd (without lever arm)
_| HSA [kN] 9.4 9.2 8.1 12.6 121 12.2 23.0 241 24.9
*c_. HSA-R [kN] 9.4 9.2 8.1 12.6 12.1 12.2 23.0 241 24.9
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Double anchor, no edge effects, min. spacing (s = s_min) (load values are valid for two anchors)

Anchor size M6 M8 M10
Effective anchorage hef 40 60 40 70 40 50 80
depth [mm]
Min. base material min 100 120 100 120 100 120 160
thickness [mm]
L . Smin
Minimum spacing 35 35 35 35 50 50 50
[mm]
Tensile NRd
i HSA [kN] 12.6 15.2 13.9 15.8 15.2 20.0 36.8
s. | HSA-R [kN] 12.6 15.2 13.9 15.8 15.2 20.0 36.8
Shear VRd (without lever arm)
o | HSA [kN] Steel failure governs Steel failure governs 36.6 Steel failure governs
b HSA-R [kN] refer VRd,s table refer VRd,s table 36.6 refer VRd,s table
Anchor size M12 M16 M20
Effective anchorage hef 50 65 100 65 80 120 75 100 115
depth [mm]
Min. base material hmin 1 400 140 180 140 160 180 160 220 220
thickness [mm]
Minimum spacing [Sr;”'r’;] 70 70 70 90 90 9 195 175 175
Tensile NRd
i HSA [kN] 22.0 30.4 36.2 32.6 41.8 52.2 51.6 67.4 75.4
s. | HSA-R [kN] 22.0 30.4 36.2 32.6 41.8 52.2 51.6 67.4 75.4
Shear VRd (without lever arm)
o-| HSA [kN] 44.2  |Steel failure governs| 94.6  |Steel failure governs| 103.2 |Steel failure governs
b HSA-R [kN] 442 refer VRd,s table 94.6 refer VRd,s table 103.2 refer VRd,s table

For the shear V,, values, where steel is not governing this is due to concrete pry-out failure. These values are multiplied by f, to
obtain the pry-out capacity. Ensure that you take the lower value of the shear steel capacity and pry-out capacity.
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Materials
Mechanical properties
Anchor size M6 M8 M10 M12 M16 M20
HSA [N/mm3] 650 580 650 700 650 700
Nominal tensile HSA-F / -BW
strength fuk
HSA-R [N/mm3] 650 560 650 580 600 625
HSA >
HSA-F / -BW [N/mm3] 520 464 520 560 520 560
Yield strength fyk
HSA-R [N/mm3] 520 448 520 464 480 500
Stressed HSA
. HSA-F /-BW  [mm?] 20.1 36.6 58.0 84.3 157.0 245.0
cross-section As
HSA-R
HSA
Moment of HSA-F/-BW  [mm¢] 12.7 31.2 62.3 109.2 2775 540.9
resistance
HSA-R
HSA
Design bending HSA-F / -BW [Nm] 9.9 21.7 48.6 91.7 216.4 454.4
resistance M°Rd,s
HSA-R [Nm] 9.9 21.0 48.6 76.0 199.8 405.7
Material quality
Type Part Material Coating
Bolt Carbon-steel
HSA Sleeve Carbon-steel
HSA-BW HSA :carbon steel, according Table 4 Galvanised (25 um)
Washer

Carbon Steel

HSA-BW: carbon steel, according Table

Hexagon nut

Steel, strength class 8, EN 20898-2

HSA-F

Hot-dipped galvanised

All part bon-steel
Carbon Steel parts Carbon-stee (45 pm)
Bolt Stainless steel grade A4, 1.4401 or 1.4362 M6 - M20 coated
HSA-R Sleeve Stainless steel A2, 1.4301 or 1.4404 -
Stainless Steel
Grade A4 Washer Stainless steel grade A4 -

Hexagon nut

Stainless steel grade A4

M6 - M20 coated

Effective and nominal anchorage depth

Anchor size M6 M8 M10

Effective anchorage | 1| 39 40 60 30 40 70 40 50 80
depth

Nominal anchorage | | 37 47 67 39 49 79 50 60 90
depth

Anchor size M12 M16 M20

Effective anchorage | 1| 50 65 100 65 80 120 75 100 115
depth

2';’;;1”3' anchorage | 1l 64 79 114 77 92 132 90 115 130
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A

P

nchor dimensions and coding

roduct marking and identification of anchor

Beginning of thread: setting depth indicator for hnom 1
hnhom 1 is reached when non-threaded
part of the bolt is completely below the
concrete surface

Blue ring: setting depth indicator for hpom 2
hnom 2 is reached when the blue
ring is completely below the
concrete surface

Sleeve

Bolt

Letter code

Washer Nut

<
«

il tm
MIZ 65/50(15
\

[
|
\
|

Marking:

e.g.

Hilti HSA .. Brand and Anchor type

M12 65/50/15 ... Anchor Size and the max. tsy 1/ tix 2/ tix s for

Setting details

Material code

the corresponding hnom 1/ hnom 2/ Nnom 3

One anchor length for different fixture thickness t;x and the corresponding setting positions
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Nominal embedment depth hooms | _tma_
L Drill hole depth h, e tix 2 .
Minimum thickness of concrete member hy., . b1 |

Fixture thickness tg,
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Setting
Installation equipment

Anchor size M6 M8 M10 M12 M16 M20
Rotary hammer TE2-TE30 TE40-70

Other tools

hammer, torque wrench, blow out pump

Setting instructions

Drill and clean borehole

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

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

m hy=hper+8mm 2 DD 30-W
1 [
DD-CTS

fda DD-C TL

g F ,..--@

Install anchor with hammer or machine setting tool

Standard setting method
M6 - M20: Hammer setting

Alternative setting method
M8 - M16: Machnine setting

BT

Check setting

A

S

Ti htaning the anchor

i

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

Anchor size M6 M8 M10

Nominal anchorage depth h___~ [mm] 37 47 67 39 49 79 50 60 90
Minimum base material

thickness h,, [mm] 100 100 120 100 100 120 100 120 160
Minimum spacing s, [mm]| 35 35 35 35 35 35 50 50 50
Minimum edge distance ¢ [mm] 35 35 35 40 35 35 50 40 40
Nominal diameter of

drill bit d, [mm] 6 8 10

Cutting diameter of -

drill bit d_ s [mm] 6.4 8.45 10.45

Depth of drill hole hz [mm] | 42 52 72 44 54 84 55 65 95
Diameter of clearance -

hole in the fixture d=  [mm] 7 9 12

Torque moment T [Nm] 5 15 25

Width across SW  [mm] 10 13 17
Anchor size M12 M16 M20

Nominal anchorage depth h___~ [mm] 64 79 114 77 92 132 90 115 130
Minimum base material

thickness h,, [mm] 100 140 180 140 160 180 160 220 220
Minimum spacing S, [mm] 70 70 70 90 90 90 195 175 175
Minimum edge distance ¢ [mm] | 70 65 55 80 75 70 130 120 120
Nominal diameter of

drill bit d, [mm] 12 16 20

Cutting diameter of

drill bit d_=s [mm] 12.5 16.5 20.55

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

hole in the fixture d= [mm] 14 18 22

Torque moment T, INm] 50 80 200

Width across SW  [mm] 19 24 30
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Setting details

Anchor size M6 M8 M10

Nominal anchorage depth h___~ [mm] 37 47 67 39 49 79 50 60 90
Effective anchorage depth h, [mm] 30 40 60 30 40 70 40 50 80
Critical spacing for

splitting failure Seep [MM] 100 120 130 130 180 200 190 210 290
Critical edge distance for

splitting failure Coep [MM] 50 60 65 65 90 100 95 105 145
Critical spacing for

concrete cone failure S,y [Mm] 90 120 180 90 120 210 120 150 240
Critical edge distance for

concrete cone failure Cpn [Mmm] 45 60 90 45 60 105 60 75 120
Anchor size M12 M16 M20

Nominal anchorage depth h -~ [mm] 64 79 114 77 92 132 90 115 130
Effective anchorage depth h_~ [mm] | 50 65 100 65 80 120 75 100 115
Critical spacing for

splitting failure Seep [MM] 200 250 310 230 280 380 260 370 400
Critical edge distance for

splitting failure Cpep [MM] 100 125 155 115 140 190 130 185 200
Critical spacing for

concrete cone failure Sen  [Mm] 150 195 300 195 240 360 225 300 345
Critical edge distance for

concrete cone failure Con  [MM] 75 97.5 150 97.5 120 180 112.5 150 172.5

: /.,..
L

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
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Material code for identification of different materials

HSA-R
(stainless steel grade A4)

HSA/HSA-BW

g (carbon steel)

Material Code

Letter code
with three marks

Letter code
without mark

Letter code for anchor length and maximum thickness of the fixture t_

Type HSA, HSA-BW, HSA-R

Size M6 M8 M10 Mi2 M16 M20

hoom [Mm] | 37/47/67 | 39/49/79 | 50/60/90 | 64/79/114 | 77/92/132 | 90/115/130

e b tix, 1/tix 2/tfix 3 tix, 1/tix, 2/tfix 3 tix, 1/tix, 2/tfix 3 tix, 1/tix 2/tfix 3 tix, 1/tix, 2/tfix 3 tix, 1/tix, 2/tfix 3

z 5/-/- 5/-/- 5/-/- 5/ -/- 5/-/- 5/-1-
y 10/-/- 10/-/- 10/-/- 10/-/- 10/-/- 10/-/-
X 15/5/- 15/5/- 15/5/- 15/-/- 15/-/- 15/-/-
w 20/10/- 20/10/- 20/10/- 20/5/- 20/5/- 20/-/-
v 25/15/- 25/15/- 25/15 25/10/- 25/10/- 25/-1-
u 30/20/- 30/20/- 30/20/- 30/15/- 30/15/- 30/5/-
t 35/25/5 35/25/- 35/25/- 35/20/- 35/20/- 35/10/-
s 40/30/10 40/30/- 40/30/- 40/25/- 40/25/- 40/15/-
r 45/35/15 45/35/5 45/35/5 45/30/- 45/30/- 45/20/5
q 50/40/20 50/40/10 50/40/10 50/35/- 50/35/- 50/25/10
p 55/45/25 55/45/15 55/45/15 55/40/5 55/40/- 55/30/15
o] 60/50/30 60/50/20 60/50/20 60/45/10 60/45/5 60/35/20
n 65/55/35 65/55/25 65/55/25 65/50/15 65/50/10 65/40/25
m 70/60/40 70/60/30 70/60/30 70/55/20 70/55/15 70/45/30
1 75/65/45 75/65/35 75/65/35 75/60/25 75/60/20 75/50/35
k 80/70/50 80/70/40 80/70/40 80/65/30 80/65/25 80/55/40
i 85/75/55 85/75/45 85/75/45 85/70/35 85/70/30 85/60/45
i 90/80/60 90/80/50 90/80/50 90/75/40 90/75/35 90/65/50
h 95/85/65 95/85/55 95/85/55 95/80/45 95/80/40 95/70/55
g 100/90/70 100/90/60 100/90/60 100/85/50 100/85/45 100/75/60
f 105/95/75 105/95/65 105/95/65 105/90/55 105/90/50 105/80/65
e 110/100/80 110/100/70 110/100/70 110/95/60 110/95/55 110/85/70
d 115/105/85 115/105/75 115/105/75 115/100/65 115/100/60 115/90/75
[ 120/110/90 120/110/80 120/110/80 125/110/75 120/105/65 120/95/80
b 125/115/95 125/115/85 125/115/85 135/120/85 125/110/70 125/100/85
a 130/120/100 130/120/90 130/120/90 145/130/95 135/120/80 130/105/90

Anchor length in bolt type and grey shaded are standard items. For selection of other anchor length, check
availability of the items.
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Product overview - HSA stud anchors

item
2036084
2036085
2036086
2036087
2004122
2004123
2004124
2004125
2004126
2004127
2004128
2004129
2004150
2004151
2004152
2004153
2004154
2004155
2004156
2004157
2004158
2004159
2004160
2004161
2004162
2004163
2004164
2004165
2036088
2036089
2004223
2004224
2004225
2004226
2004227
2004228
2004229
2004230
2004231
2036310
2036311
2004113
2004114
2004115
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description
HSA M6 5/-/-
HSA M6 20/10/-
HSA M6 40/30/10
HSA M6 55/45/25
HSA M8 5/-/-
HSA M8 20/10/-
HSA M8 35/25/-
HSA M8 55/45/15
HSA M8 80/70/40
HSA M10 5/-/-
HSA M10 20/10/-
HSA M10 35/25/-
HSA M10 50/40/10
HSA M10 70/60/30
HSA M10 90/80/50
HSA M10 105/95/65
HSA M12 5/ -/-
HSA M12 20/5/-
HSA M12 35/20/-
HSA M12 65/50/15
HSA M12 95/80/45
HSA M12 125/110/75
HSA M12 145/130/95
HSA M16 5/-/-
HSA M16 20/5/-
HSA M16 40/25/-
HSA M16 85/70/30
HSA M16 135/120/80
HSA M20 10/-/-
HSA M20 55/30/-
HSA M8 5/-/- BW
HSA M8 20/10/- BW
HSA M10 5/-/- BW
HSA M10 20/10/- BW
HSA M12 5/ -/- BW
HSA M12 20/5/- BW
HSA M16 5/-/- BW
HSA M16 20/5/- BW
HSA M16 40/25/- BW
HSA-F M6 5/-/-
HSA-F M6 20/10/-
HSA-F M8 5/-/-
HSA-F M8 20/10/-
HSA-F M8 35/25/-

anchor
length
[mm]
50
65
85
100
55
70
85
105
130
68
83
98
113
133
153
168
85
100
115
145
175
205
225
102

137
182
232
125
170
55
70
68
83
85
100
102
117
137
50
65
55
70
85

drill bit
[mm]

6

6
6
6

10
10
10
10
10
10
10
12
12
12
12
12
12
12
16
16
16
16
16
20
20

10
10
12
12
16
16
16

inst.
torque
[Nm]
5

5

15
15
15
15
25
25
25
25
25
25
25
50
50
50
50
50
50
50
80
80
80
80
80
200
200
15
15
25
25
50
50
80
80
80

15

15

clearance
hole of
fixture [mm]
7

7

© © © ©o ©

12
12
12
12
12
12
14
14
14
14
14
14
14
18
18
18
18
18
22
22

12
12
14
14
18
18
18

© © o

drill
depth 1
[mm]
42
42
42
42
44
44
44
44
44
55
55
55}
55
55}
55
55}
72
72
72
72
72
72
72
85
85
85
85
85
98
98
44
44
55
55}
72
72
85
85
85
42
42
44
44
44

drill
depth 2
[mm]

52
52
52

54
54
54
54

65
65
65
65
65
65

87
87
87
87
87
87

100

100

100

100

123

54

65

87

100
100

52

54
54

drill
depth 3
[mm]

72

72

84
84

95
95
95
95

122
122
122
122

140
140

min. concrete
thickn. 1 [mm]

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
140
140
140
140
140
160
160
100
100
100
100
100
100
140
140
140
100
100
100
100
100

min. concrete
thickn. 2 [mm]

100
100
100

100
100
100
100

120
120
120
120
120
120

140
140
140
140
140
140

160

160

160

160

220

100

120

140

160
160

100

100
100

min. concrete
thickn. 3 [mm]

120
120

120
120

160
160
160
160

180
180
180
180

180
180
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item description
2004116 | HSA-F M8 55/45/15
2004117 HSA-F M8 80/70/40
2004118 HSA-F M10 5/-/-
2004119 HSA-F M10 20/10/-
2004170 HSA-F M10 35/25/-
2004171 HSA-F M10 50/40/10
2004172 HSA-F M12 5/ -/-
2004173 HSA-F M12 20/5/-
2004174 HSA-F M12 35/20/-
2004175 HSA-F M12 65/50/15
2004176 HSA-F M12 145/130/95
2004177 HSA-F M16 5/-/-
2004178 HSA-F M16 40/25/-
2004179 HSA-F M16 85/70/30
2036312 HSA-F M20 10/-/-
2036313 HSA-F M20 55/30/-
2036314 HSA-R M6 5/-/-
2036315 HSA-R M6 20/10/-
2036316 HSA-R M6 40/30/10
2004197 HSA-R M8 5/-/-
2004198 HSA-R M8 20/10/-
2004199 HSA-R M8 35/25/-
2004200 HSA-R M8 55/45/15
2004201 HSA-R M10 5/-/-
2004202 HSA-R M10 20/10/-
2004203 HSA-R M10 35/25/-
2004204 HSA-R M10 50/40/10
2004205 HSA-R M10 70/60/30
2004206 HSA-R M10 90/80/50
2004207 HSA-RM12 5/ -/-
2004208 HSA-R M12 20/5/-
2004209 HSA-R M12 35/20/-
2004210 HSA-R M12 65/50/15
2004211 HSA-R M12 95/80/45
2004212 HSA-R M12 125/110/75
2004213 HSA-R M12 145/130/95
2004214 HSA-R M16 5/-/-
2004215 HSA-R M16 20/5/-
2004216 HSA-R M16 40/25/-
2004217 HSA-R M16 85/70/30
2036317 HSA-R M20 10/-/-
2036318 HSA-R M20 55/30/-
February 2014

anchor
length
[mm]

105
130
68
83
98
113
85

100

145
225
102
137
182
125
170
50
65
85
55
70
85
105
68
83
98
113
133
153
85
100
115
145
175
205
225
102
117
137
182
125
170

drill bit
[mm]

8

8
10
10
10
10
12
12
12
12
12
16
16
16
20
20

® o o O

10
10
10
10
10
10
12
12
12
12
12
12
12
16
16
16
16
20
20

inst.
torque
[Nm]
15
15
25
25
25
25
50
50
50
50
50
80
80
80
200
200

15
15
15
25
25
25
25
25
25
50
50
50
50
50
50
50
80
80
80
80
200
200

clearance
hole of
fixture [mm]
9
9
12
12
12
12
14
14
14
14
14
18
18
18
22
22

12
12
12
12
12
12
14
14
14
14
14
14
14
18
18
18
18
22
22

drill
depth 1
[mm]
44
44
55
55)
55
55!
72
72
72
72
72
85
85
85
98
98
42
42
42
44
44
44
44
55)
55
55)
55
55]
55
72
72
72
72
72
72
72
85
85
85
85
98
98

drill
depth 2
[mm]
54

54

65
65
65

87
87
87
87

100
100

123

52
52

54
54
54

65
65
65
65
65

87
87
87
87
87
87

100

100

100

123

drill
depth 3
[mm]
84

84

122
122

95
95
95

122
122
122
122

min. concrete
thickn. 1 [mm]

100
100
100
100
100
100
100
100
100
100
100
140
140
140
160
160
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
140
140
140
140
160
160

HSA stud anchor

min. concrete
thickn. 2 [mm]

100
100
120
120
120

140
140
140
140

160
160

220

100
100

100
100
100

120
120
120
120
120

140
140
140
140
140
140

160

160

160

220

min. concrete
thickn. 3 [mm]

120
120

180
180

160
160
160

180
180
180
180
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HUS-HR screw anchor

Anchor version Benefits

m Quick and easy setting

HUS-HR m Low expansion forces in base

Stainless steel materials

Concrete Screw ® Through fastening
® Removable

m Forged-on washer and hexagon
head with no protruding thread

v o T— EEEN
= ] B8 |2 [T B (2] [ce

Concrete Tensile zone Small edge Solid Autoclaved Fire European  Corrosion CE Hilti anchor
distance brick aerated resistance  Technical resistance conformity design
& spacing concrete Approval software

Approvals / certificates

Description Authority / Laboratory No. / date of issue
European technical approval @ DIBt, Berlin ETA-08/0307 / 2013-06-04
Fire test report DIBt, Berlin ETA-08/0307 / 2013-06-04
Fire test report ZTV - Tunnel (EBA) MFPA, Leipzig PB Ill / 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 2009-03-30.
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Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance.

whichever governing
NRd = fB * N*Rd.c

N*Rd.c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

a) extra reduced embedment depth b) reduced embedment depth

m Design steel resistance (tension) NRd.s

Anchor size HUS-HR 6 HUS-HR 8 HUS-HR 10 HUS-HR 14
NRd,s [kN] 17.0 24.3 37.6 73.0

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (shear) VRd;s

Anchor size HUS-HR 6 HUS-HR 8 HUS-HR 10 HUS-HR 14
Extra reduced

embedment VRds (kN] 11.3 17.3 22.0 .
Reduced embedment VRd,s [kN] - 17.3 22.0 36.7
Standard embedment  Vgqy, [kN] 11.3 17.3 22.0 36.7

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING
The following equations must be satisfied:
Nsd/NRd + Vsd/VRd = 1.2
and
Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa
® minimum base material thickness, as specified in the table below

Single anchor - no edge effects

Non-cracked concrete Cracked concrete
Anchor size HUS-HR 6 | 8 10 14 6 8 10 14
Extra reduced embedment
hnom [mm] 30 50 60 - 30 50 60 -
Min. base material mml| 80 100 120 . 80 100 120 .
thickness hmin
¥

N Tension N*Rd,c  [KN] - 6.3 8.4 - - 3.5 5.2 -
*- Shear V*Rd,c [kN] - 20.0 26.5 - 14.2 18.8 -

Reduced embedment
hnom [mm] - 60 70 70 - 60 70 70

Min. base material

hicknoes o [mm] - 100 120 140 - 100 120 140
¥
@& | TensionN'Rac  [kN] - 8.4 11.2 13.3 - 4.2 6.3 8.4
- | Shear V*Rd,c [kN] - Steel governs refer 31.9 - 19.5 24.0 22.7
& VRd,s table

Standard embedment
hnom [mm] 55) 80 90 110 55 80 90 110

Min. base material
thickness hmin

i
N Tension N*Rd,c  [KN] 5.4 11.2 17.6 28.3 3.0 8.4 11.2 17.6

[mm] 100 120 140 160 100 120 140 160

Steel governs refer 13.7 Steel governs refer

e Shear V*Rd,c [kN] VRds table VRd,s table
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Single anchor, min. edge distance (¢ = Cmin)

Non-cracked concrete Cracked concrete
Anchor size HUS-HR 6 | 8 | 10 | 14 6 8 10 14
Extra reduced embedment
hnom [mm] 30 50 60 - 30 50 60 -
Min. base material mm]| 80 100 120 : 80 100 120 :
thickness hmin
Min. edge distance mm]| 40 45 50 : 40 45 50 :
C=Cmin
t

* Tension N*Rd,c  [KN] - 6.3 7.8 - - 3.5 5.2 -

(%
o®. 7| shearV'Rac  [kN] - 4.8 5.9 - - 3.3 4.1 -

G

Reduced embedment
hnom [mm] - 60 70 70 - 60 70 70

Min. base material

phin base mal mmj| - 100 120 140 ; 100 120 140
Min. edge distance mm)| - 45 50 50 - 45 50 50
C=Cmin

L]
o | Tension N'Rac (kNI ; 8.4 101 9.7 ; 4.2 6.3 6.9
Coe
@ | shearV'rac  [KN] ) 5.0 6.1 6.4 ; 35 43 45
o

Standard embedment
hnom [mm] 55/ 80 90 110 55/ 80 90 110

Min. base material

pin base mal mmj| 100 120 140 160 100 120 140 160
Min. edge distance mm]| 40 50 50 60 40 50 50 60
C=Cmin
L]
o | TensionN'Rac kNI | 54 112 131 17.4 3.0 8.4 9.3 12.4
Coe
@ | shearvirac  kN] | 4.0 6.0 6.4 9.0 2.8 4.3 45 6.3
o
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Materials

Mechanical properties
Anchor size HUS-HR 6 HUS-HR 8 HUS-HR 10 | HUS-HR 14
Nominal tensile strength fuk [N/mm?] 1040 870 950 820
Stressed cross-section As [mm?2] 23 39 55 125
Section modulus VA [mm?] 155 34.4 58.2 196.4
Design bending resistance MRd,s [Nm] 12.9 23.9 44.2 128.8

Material quality

Part Material

Stainless steel hexagonal head
concrete screw

Stainless steel (grade A4)
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Anchor dimensions
Dimensions of HUS - HR

Anchor version (n!:n) ( n?;) (r::;)

HUS-HR 6 x 60 60 75 5.4

HUS-HR 8 x 85 85 10.1 71

HUS-HR 10 x 75, 105 75,105 12.3 8.4

HUS-HR 14 x 120 120 16.5 12.6
» ls 7 Head stamping

Setting

Recommended installation equipment
Anchor size HUS-HR 6 HUS-HR 8 HUS-HR 10 HUS-HR 14
Rotary hammer Hilti TE 6 Hilti TE 6 Hilti TE 16 Hilti -TE 16
drill bit TE-C3X 6/17 TE-C3X 8/17 TE-C3X 10/22 TE-C3X 14/22
Socket wrench insert S-NSD 13 2 (L) S-NSD 13 2 (L) S-NSD 15 2 (L) S-NSD 21 %

. Hilti SIW 144 or 121 -

Impact screw driver Hilti TKI 2500 Hilti SI 100

Setting instruction

hl lll |

For detailed information on installation see instruction for use given with the package of the product.
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Setting details: depth of drill hole h1 and effective anchorage depth hes

Setting details

Anchor version HUS-HR 6 8 10 14
Nominal embedment depth hon  [mml| 55 | 509 | 60% | 80 | 600 | 70 | 90 | 7ov | 110
Nominal diameter of drill bit do [mm] 6 8 10 14
Cutting diameter of drill bit dout < [mMm] | 6.4 8.45 10.45 14.5
Depth of drill hole hi 2 mmj| 65 | 60 | 70 | 90 | 70 | 80 | 100 | 80 | 120

Diameter of clearance hole

gl dr< mm]| 9 12 14 18
Effective anchorage depth her mmj| 45 | 38 | 47 | 64 | 46 | 54 | 71 | 52 | s
Max. fastening thickness Trix
Concrete Tis INm]| -9 | 35 | -9 | -o | 45 | 45 | 45 | 65 | 65
Max. [Solid m. Mz 12 Tis INm]| 10 | -9 | 16 | 16 - 20 | 20 | -9 | .o
installation
orque | Solid m. KS 12 Tis INml| 10 | -9 | 16 | 16 - 20 | 20 | -9 | .o
Aerated conc.? Tnst [Nm] 4 -9 8 8 - 10 10 -9 -9

a) extra reduced embedment depth b) reduced embedment depth c) Hilti recommends machine setting only in concrete
d) Hilti does not recommend this setting process for this application
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Base material thickness, anchor spacing and edge distance

Anchor size HUS-HR 6 HUS-HR 8 HUS-HR 10 HUS-HR 14
Nominal embedment depth Npom [MM] 30 55 50 60 80 60 70 90 70 110

Minimum base material he [mm] | 100 | 100 | 100 | 100 | 120 | 120 | 120 | 140 | 140 | 160
thickness non-cracked concrete

Minimum spacing Smin [MM] 40 40 45 45 50 50 50 50 50 60
Minimum edge distance Crmin [Mm] 40 40 45 45 50 50 50 50 50 60
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HUS-H screw anchor

Anchor version

i HUS-H

Carbon steel
1 Concrete Screw

bk b Bl B

Benefits

m Quick and easy setting

m Low expansion forces in base
materials

® Through fastening
m Removable

m Forged-on washer and hexagon
head with no protruding thread

=6 1Pk IS

Concrete Tensile zone Small edge Solid Autoclaved Fire European CE Hilti anchor
distance brick aerated resistance  Technical — conformity design
& spacing concrete Approval software

Approvals / certificates

Description Authority / Laboratory No. / date of issue
European technical approval @ DIBt, Berlin ETA-08/0307 / 2013-06-04
Fire test report IBMB, Brunswick ETA-08/0307 / 2013-06-04
Assessment report (fire) warringtonfire WF 166402 / 2007-10-26

a) Data for HUS-H 8 and HUS-H 10 is given in this section according to ETA-08/0307 issue 2013-06-04.
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Design process for typical anchors layout in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.1.1 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance.

whichever governing
NRd = fB * N*Rd.c

N*Rd.c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) HUS-H 20 25 32 40 50
; 8,10,14 0.79 0.87 1.0 1.11 1.22
B

102b 0.82 0.89 1.0 1.09 1.17

a) extra reduced embedment depth b) reduced embedment depth

m Design steel resistance (tension) NRd,s

ETA HILTI
Anchor size HUS-H 8 HUS-H 10 HUS-H 14
Nrgs [kN] 26.5 39.6 67.5

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) HUS-H 20 25 32 40 50
‘ 8,10,14 0.79 0.87 1.0 1.11 1.22
B

102k 0.82 0.89 1.0 1.09 1.17

a) extra reduced embedment depth b) reduced embedment depth

m Design steel resistance (shear) VRrd,s

ETA HILTI
Anchor size HUS-H 8 HUS-H 10 HUS-H 14
VRd.s [kN] 10.6 15.7 36.7

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING
The following equations must be satisfied:
Nsd/NRd + Vsd/VRd = 1.2
and
Nsd/NRd =1, Vsd/VRd = 1
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Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa

® minimum base material thickness, as specified in the table below

Single anchor - no edge effects

8 10 14
hnom 502 60~ 75 60 700 85 709 90 110
Min. base material thickness 100 110 120 130 130 130 130 170 210
¥
S Tension N*Rd,c 5.9 8.4 11.2 8.1 8.1 12.0 12.5 19.4 30.3
. Steel governs refer Steel governs refer Steel governs refer
o Shear V'Rdc 9.2 VRd,s table 124 VRd,s table 801 VRds table
a) extra reduced embedment depth b) reduced embedment depth
Single anchor, min. edge distance (¢ = Cmin)
8 10 14
hnom 502 60~ 75 60 700 85 709 90 110
Min. base material thickness 100 110 120 130 130 130 130 170 210
Min. edge distance cmin 55 55 55 65 65 65 60 60 60
t
@ Tension N*Rd,c 5.9 8.4 11.2 7.6 8.1 12.0 10.6 13.6 18.2
Gl
‘ ~| Shear V*Rd,c 6.2 6.5 6.7 8.3 8.6 8.9 8.0 8.4 9.1
C—

a) extra reduced embedment depth b) reduced embedment depth
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Materials
Mechanical properties

Anchor size HUS-H 8 HUS-H 10 HUS-H 14

Nominal tensile strength fuk [N/mm?] 950 1000 770

Yield strength fyk [N/mm?] 855 900 700

Stressed cross-section As [mm?] 39.0 55.4 1431

Section modulus VA [mm?] 34.4 58.2 191.7

Design bending resistance MRd,s [Nm] 26.1 46.5 118

Material quality

Part Material

Carbon steel hexagonal head
concrete screw

steel according DIN EN 10263-4, 1.5523, galvanised to min. 5 um

Anchor dimensions
Dimensions of HUS - H

Is ds d
(mm) (mm) (mm)

55/65/80/90 10.1 7.1
65/75/90/100 12.2 8.4
80/115/160 16.5 12.6

Anchor version

HUS-H 8 x 55/65/80/90
HUS-H 10 x 65/75/90/100
HUS-H 14 x 80/115/160

Setting

Recommended installation equipment

Anchor size

HUS-H 8

HUS-H 10

HUS-H 14

Rotary hammer

TEG .. TE16

Drill bit

TE-C3X 8/17

TE-C3X 10/22

TE-C3X 14/22

Socket wrench insert

S-NSD 13 ¥ (L)

S-NSD 15 ¥ (L)

S-NSD 21

Impact screw driver

SI 100

SI 100

SI 100
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Setting instruction

hy b |

4
L]

C O [

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

1 Head Stamping

Setting details: depth of drill hole h1 and effective anchorage depth hes

Setting details

Anchor version HUS-H 8 10 14
Nominal embedment depth hrom mm] | 500 | 60" | 75 | 600 | 700 | 85 | 709 | 909 | 110
Nominal diameter of drill bit do [mm] 8 10 14
Cutting diameter of drill bit dout < [mm] 8.45 10.45 14.5
Depth of drill hole he 2 mm]| 60 | 70 | 85 | 70 | 80 | 95 | 80 | 100 | 120
:?‘i?;r;eftii; lj)rl clearance hole i< [mm] 12 14 18
Effective anchorage depth hes mm]| 36 | 47 | 60 | 44 | 54 | 67 | 50 | 67 | 90
Max. fastening thickness Tix Is - hnom
Concrete Tinst [Nm] 35 45 45 55 65
Max. Solid m. Mz 12 Tist INm] | - 6 - - 10 - -
installation
torque | Solid m. KS 12 Tt Nm] | - 16 - - 16 - -
Aerated conc.9 Tinst [Nm] - 10 - - 10 - -

a) extra reduced embedment depth b) reduced embedment depth
c) Installation torque for manual setting only. Machine setting not required
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Base material thickness, anchor spacing and edge distance

Anchor size HUS-H 8 HUS-H 10 HUS-H 14
Nominal embedment depth Npom [MM] 50 60 75 60 70 85 70 90 110
Minimum base material hwn [mm] | 100 | 110 | 120 | 110 | 130 | 130 | 130 | 170 | 210
thickness non-cracked concrete

Minimum spacing Smn[mm] | 55 55 55 65 65 65 80 80 80
non-cracked concrete

Minimum edge distance Con [mm] | 55 55 55 65 65 65 60 60 60
non-cracked concrete

Minimum base material hao [mm] | 100 | 110 | 120 | 110 | 110 | 130 - 170 -
thickness cracked concrete

Minimum spacing S [MM] 55 40 40 65 50 50 - 80 -
cracked concrete

Minimum edge distance Conn [MM] 55 50 50 65 50 50 } 60 }
cracked concrete

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
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HKD push-in anchor

Single anchor application

HKD push-in anchor - Single anchor application

Anchor version Benefits
m simple and well proven
HKD m approved, tested and confirmed
i Carbon steel by everyday jobsite experience
with lip m reliable setting thanks to simple
visual check
m versatile
m for medium-duty fastening with
bolts or threaded rods
HKD-S(R) m available in various materials and
stainless steel sizes for maximized coverage of
with lip possible applications
A4 AT
316 | oy
Concrete  Corrosion European CE PROFIS
resistance  Technical  conformity anchor design
Approval software
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical approval @ DIBt, Berlin

ETA-02/0032 /2012-10-18

a) Anchors with anchorage depth hef = 25mm are not coverd by ETA
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Single anchor application

Design process for typical anchor layouts in non cracked concrete

Background of the design method:
Values of the design resistances are obtained from PROFIS 2.4.3 in compliance with ETAG No.001 Annex C Design Method.

Design Process:

STEP 1: TENSION LOADING
The design tensile resistance NRd is the lower of:
m Concrete cone or concrete splitting resistance,

whichever governing
NRd,c = fB * N*Rd,c

N*Rrd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyc (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (tension) NRd,s

Hilti technical data according ETA-02/0032, issue 2012-10-18
Anchor size M6x25 | M8x25 | M10x25 | M12x25 | M8x30 | M10x30 | M10x40 | M12x50 | M16x65 | M20x80
HKD kN]| 6.7 10.3 12.6 23.6 11.4 13.3 14.7 24.4 45.0 65.3
s THkD-SR [kN]| 6.9 - - - 9.2 - 11.5 20.4 35.1 55.7

The design steel resistance of applied bolt needs to be checked separately!
Anchors with anchorage depth hef = 25mm are not covered by ETA approval

NRd = min { NRd,c , NRd,s }
CHECK NRd 2 Nsd
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Single anchor application

STEP 2: SHEAR LOADING
The design shear resistance VRd is the lower of:

m Design concrete edge resistance
VRd,c = fB * V*Rd,c

V*Rd,c is obtained from the relevant design tables

fs influence of concrete strength

Concrete Strengths f’c,cyl (MPa) 20 25 32 40 50
fB 0.79 0.87 1.00 1.1 1.22

m Design steel resistance (shear) VRd;s

Hilti technical data according ETA-02/0032, issue 2012-10-18
Anchor size M6x25 | M8x25 | M10x25 | M12x25 | M8x30 | M10x30 | M10x40 | M12x50 | M16x65 | M20x80
HKD kN] | 4.0 6.2 75 141 6.9 8.0 8.8 146 | 270 | 396
s THKD-SR kN] | 44 - - - 55 - 6.9 123 | 211 33.6

The design steel resistance of applied bolt needs to be checked separately!
Anchors with anchorage depth hef = 25mm are not covered by ETA approval

VRd = min { VRd,c, VRd,s }
CHECK VRd 2 Vsd

STEP 3: COMBINED TENSION AND SHEAR LOADING

The following equations must be satisfied:

Nsd/NRd + Vsd/VRd = 1.2
and
Nsd/NRd =1, Vsd/VRd = 1
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Single anchor application

Precalculated table values - design resistance values

General:

The following tables provide the total ultimate limit state design resistance for the configurations.
All tables are based upon:

m correct setting (See setting instruction)
m non-cracked concrete - f; ., = 32 MPa
® minimum base material thickness, as specified in the table below

m the design steel resistance of applied bolt needs to be checked separately

Anchor size

h = hpin [MmM] | Refer to table below

Single anchor for edge distance ¢ 2 cmin (including no close edge)

Hilti Technical Data according ETA-02/0032, issue 2012-10-18
M8x25*
Anchor size M6x25* | M10x25* | M8x30* | M10x30* | M10x40 M12x50 M16x65 M20x80
M12x25*
Min Base thickness hg, 100 100 100 100 100 100 130 160
Min. edge distance Cyn 100 100 105 105 140 175 230 280
Tensile NRd
f HKD [kN] 5.3 53 6.9 6.9 10.8 151 22.3 30.5
*c_, HKD-SR  [kN] 3.8 - 5.8 - 9.0 12.5 22.3 30.5
Shear VRd (without lever arm)
_| HKD [kN] Steel 5.3
'.. Steel failure governs refer V_,  table
.| HKD-SR  [kN] 3.8 - '

*For application with statically indeterminate structural components only.
For the shear V., values, where steel is not governing this is due to concrete pry-out failure. These values are multiplied by f, to
obtain the pry-out capacity. Ensure that you take the lower value of the shear steel capacity and pry-out capacity.
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Single anchor application

Materials
Mechanical properties of HKD and HKD-SR
Anchor size M6 M8 M10 M12 M16 M20
Nominal tensile HKD IN/mm?] 570 570 570 570 640 590
strength fuk  HKD-SR [N/mm? | 540 540 540 540 540 540
HKD IN/mm?] 460 460 460 480 510 470
Yield strength fyk
HKD-SR IN/mm?] 355 355 355 355 355 355
Stressed HKD [mm?] 20.7 26.7 32.7 60.1 105 167
cross-section As HKD-SR [mm? 20.9 26.1 28.8 58.7 102.8 163
Material quality
Part Material
HKD Steel Fe/Zn5 galvanised to min. 5 ym
Anchor Body
HKD-SR Stainless steel, 1.4401, 1.4404, 1.4571
HKD Steel material
Tapered expansion plug
HKD-SR Stainless steel, 1.4401, 1.4404, 1.4571
Anchor dimensions
Anchor size
Anchor version: M6x25 | M8x25 | M10x25 | M12x25 | M8x30 | M10x30 | M10x40 | M12x50 | M16x65 | M20x80
HKD, HKD-SR
Effective anchorage | 1| 25 25 25 25 30 30 40 50 60 80
depth
Anchor diameter ~ d, [mm]| 7.9 9.95 11.9 14.9 9.95 11.8 | 11.95 | 149 | 19.75 | 24.75
Plug diameter d, [mm]| 5.1 6.35 8.1 9.7 6.5 8.2 8.2 10.3 13.8 16.4
Plug length l, [mm]| 10 7 7 7.2 12 12 16 20 29 30
Anchor body
HKD HKD-SR
i i i
s 5 = [
& | o | |
T L) e
e hﬂ, e
Expansions plugs
] e
b o) o
B L. B 3
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Single anchor application

Setting
Installation equipment
Anchor size M6x25 | M8x25 | M8x30 |M10x25 | M10x30 | M10x40 | M12x25| M12x50 | M16x65 | M20x80
Rotary hammer TE2-TE30 TE 40 - 80
Machine setting tool HSD-M
6x25/30 8x25/30 10x25/30 10x40 | 12x25 | 12x50 | 16x65 | 20x80

Hand Setting tool HSD-G

Other tools hammer, torque wrench, blow out pump

Setting instructions

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

Machine setting tools
HSD-TE CX M.. x h,, —

——]
L)

marking HSD-TE CX M..x hy (assigned anchor)

ﬁl §| . i rubber ring
A0 -"\_\K_:_\t\\{ /

A e rrrrrrs

| k ;
- _’“‘_:%/ ;

72 f-;af?f—f;f;?fm
i connection end

drill bit
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Single anchor application

Setting details: depth of drill hole h1 and effective anchorage depth het

%;’/ LA s
1A A A L X
R ot A e g e b e :‘ T
- [ (e — 1 =
SV VL0 =1 o,
aar 2 il By e = —_—.
ErrrEriririrarerib ISP R 'T‘::
. -,
AR TN
hEIf - _.tﬁ‘._
hy
Setting details
Anchor size M6x25 | M8x25 |M10x25|M12x25| M8x30 |M10x30 |M10x40|M12x50 | M16x65 | M20x80
Nominal diameter of = = 0 g 10 12 15 10 12 12 15 20 25
drill bit
gr‘ijltltg‘i? diameterof < mm]| 845 | 105 | 125 | 155 | 105 | 125 | 125 | 155 | 205 | 255
Depthof drillhole ~ hy= [mm]| 27 27 27 27 33 33 43 54 70 85
lwn [Mm]| 6 8 10 12 8 10 10 12 16 20
Screwing depth
e [MM] | 12 115 12 12 145 13 18 | 235 | 305 | 42
Diameter of clearance | 7 9 12 14 9 12 12 14 18 22
hole in the fixture
Effective anchorage | il 25 25 25 25 30 30 40 50 65 80
depth
Max. Torque moment T, [Nm] 4 8 15 35 8 15 15 35 60 100

With anchor size M10x30 only threaded rod is to be used
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Single anchor application

Base material thickness, anchor spacing and edge distances

M6x25
. M8x25 M8x30
Anchor size M10x25 M10x30 M10x40 M12x50 M16x65 M20x80
M12x25

Minimum base material h  [mm] 100 100 100 100 130 160
thickness min
Minimum spacing S, [mm] 80 60 80 125 130 160
HKD for c= [mm] 140 105 140 175 230 280
Minimum edge distance C., [mm] 100 120 140 175 230 280
HKD for s> [mm] 150 80 80 125 130 160
Critical spacing and edge s . [mm] 80 90 120 150 195 240
distance for concrete cone en N
failure
HKD
HKD-SR Con [mm] 40 45 60 75 97 120

Ser sp [mm] 200 210 280 350 455 560

- ) HKD

Critical spacing Cop [mm] | 100 105 140 175 227 280
and edge distance crsp
for splitting failure

S, [mm] 176 210 280 350 455 560

HKD-SR
Cer op [mm] 88 105 140 175 227 280
.-.}.-..
- -'/.-‘

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

HKD push-in anchor - Redundant fastening

Anchor version Benefits

m simple and well proven

HKD m approved, tested and confirmed
i Carbon steel by everyday jobsite experience
with lip m reliable setting thanks to simple
visual check
m versatile

m for medium-duty fastening with
bolts or threaded rods
HKD-S(R) m available in various materials and

sizes for maximized coverage of
possible applications

stainless steel
with lip

* o, *

\'4 PRRRY .

Concrete Tensile Redundant Sprinkler Fire Corrosion CE European

zone? fastening approved resistance resistance conformity Technical
Approval

a) Redundant fastening only

Approvals / certificates

Description Authority / Laboratory No. / date of issue
European technical approval @ DIBt, Berlin ETA-06/0047 /2011-03-14
Fire test report DIBt, Berlin ETA-06/0047 /2011-03-14
Assessment report (fire) warringtonfire WF 166402 /2007-10-26

a) All data given in this section for HKD and HKD-SR, according ETA-06/0047, issue 2011-03-14 . The anchor is to be used only
for redundant fastening for non-structural applications.

Basic loading data for all load directions according design method B of ETAG 001
All data in this section applies to

m Correct setting (See setting instruction)

m No edge distance and spacing influence

m Concrete C 20/25 =20 N/mm2to f
® Minimum base material thickness

=50 N/mm?

’ fc,cyl c,cyl

m Anchors in redundant fastening
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Redundant fastening

Design Resistance, all load directions

Anchor size M6x25 | M8x25 | M8x30 | M10x25 | M10x30 | M10x40 | M12x25 | M12x50 | M16x65

Load HKD kN] | 1.3 2.0 2.8 2.2 3.3 5.0 2.7 6.0 10.7

Fra  HKD-SR [kN] - - 2.0 - - 4.0 - 4.0 -
Recommended loads?, all load directions

Anchor size M6x25 | M8x25 | M8x30 | M10x25 | M10x30 | M10x40 | M12x25 | M12x50 | M16x65

Load HKD kN] | 1.0 1.4 2.0 1.6 2.4 3.6 1.9 4.3 7.6

Fee  HKD-SR [kN] - - 1.4 - - 2.9 - 2.9 -

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.

Requirements for redundant fastening
The definition of redundant fastening according to Member States is given in the ETAG 001 Part six, Annex 1.

In Absence of a definition by a Member State the following default values may be taken

Minimum number of fixing points

Minimum number
of anchors per fixing point

Maximum design load of action
Ns, per fixing point 2

3

1

2 kN

4

1

3 kN

a) The value for maximum design load of actions per fastening point N, is valid in general that means all fastening points are
considered in the design of the redundant structural system. The value Ny, may be increased if the failure of one (= most
unfavourable) fixing point is taken into account in the design (serviceability and ultimate limit state) of the structural system

e.g. suspended ceiling.
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Mechanical properties of HKD and HKD-SR

Anchor size M6 M8 M10 M12 M16
Nominal tensile HKD IN/mm?] 570 570 570 570 640
strength fuk HKD-SR [N/mm?] 540 540 540 540 540
, HKD IN/mm?] 460 460 460 480 510
Yield strength fyk
HKD-SR IN/mm?] 355 355 355 355 355
Stressed HKD [mm?] 20.7 26.7 32.7 60.1 105
cross-section As  HKD-SR [mm?] 20.9 26.1 28.8 58.7 102.8

Material quality

Part Material
HKD Steel Fe/Zn5 galvanised to min. 5 ym
Anchor Body
HKD-SR Stainless steel, 1.4401, 1.4404, 1.4571
HKD Steel material
Tapered expansion plug
HKD-SR Stainless steel, 1.4401, 1.4404, 1.4571

Anchor dimensions

Anchor size
Anchor version: HKD, HKD-SR M6x25 | M8x25 |M10x25|M12x25| M8x30 |M10x30|M10x40 | M12x50 | M16x65
Effective anchorage depth hes  [mm] 25 25 25 25 30 30 40 50 60
Anchor diameter dy [mm] 7.9 9.95 11.9 14.9 9.95 11.8 11.95 14.9 19.75
Plug diameter d, [mm] 5.1 6.35 8.1 9.7 6.5 8.2 8.2 10.3 13.8
Plug length Iy [mm] 10 7 7 7.2 12 12 16 20 29
Anchor body
HKD HKD-SR
i i i
s s = Il
& | (| |
T L) e
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Setting

Installation equipment

Anchor size M6x25 | M8x25 | M8x30 | M10x25 | M10x30 | M10x40 | M12x25 | M12x50 | M16x65
TE 40 -
Rotary hammer TE2-TE 30 TE 80
Machine setting tool HSD-M
6x25/30 8x25/30 10x25/30 10x40 12x25 12x50 16x65
Hand Setting tool HSD-G
Other tools hammer, torque wrench, blow out pump

Setting instructions

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

Setting details: depth of drill hole h1 and effective anchorage depth hef
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Machine setting tools o TE Th— _
HSD-TE CX M.. x h,, HE— | & ] f =

marking HSD-TE CX M..x hy (assigned anchor)

g ¢

drill bit
Setting details
Anchor size M6x25 | M8x25 |M10x25 | M12x25| M8x30 | M10x30 | M10x40 | M12x50 | M16x65
Nominal diameter of drill bit d, [mm] 8 10 12 15 10 12 12 15 20

Cutting diameter of drill bit  deu< [mm]| 8.45 10.5 12.5 15.5 10.5 12.5 12.5 15.5 20.5

Depth of drill hole hiz  [mm] 27 27 27 27 33 33 43 54 70
lsmin  [MM] 6 8 10 12 8 10 10 12 16
Screwing depth
lsmax  [MmM] 12 11.5 12 12 14.5 13 18 22 30.5
'Dlamet.er of clearance hole ds  [mm] 7 9 12 14 9 12 12 14 18
in the fixture
Effective anchorage depth  h,  [mm] 25 25 25 25 30 30 40 50 65
Max. Torque moment Tt [NM] 4 8 15 35 8 15 15 35 60

Base material thickness, anchor spacing and edge distances

M6x25
Anchor size ICIII 18(;;2255 “IXI 18(;:?:0 M10x40 M12x50 M16x65
M12x25

Minimum base material thickness h.., [mm] 100 100 100 100 130
Minimum spacing Sy [Mm] 80 60 80 125 130
HKD for c= [mm] 140 105 140 175 230
Minimum edge distance C., [mm] 100 120 140 175 230
HKD for s> [mm] 150 80 80 125 130
Critical spacing and edge s [mm] 80 90 120 150 195
distance for concrete cone failure N
HKD
HKD-SR Con  [mm] 40 45 60 75 97

Sy [MM] 200 210 280 350 455

N _ HKD

Critical spacing Coop [mm] 100 105 140 175 227
and edge distance o sp
for splitting failure

Sy  [MM] 176 210 280 350 455

HKD-SR
Coop [MM] 88 105 140 175 227
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