HSL-3 Heavy duty anchor

carbon steel

HSL-3 Heavy duty anchor, carbon steel

Anchor version

Benefits

HSL-3

Bolt
version

HSL-3-G
Threaded
rod
version

HSL-3-B
Safety cap
version

HSL-3-SH
Hexagonal
socked
head
sCrews

HSL-3-SK
Countersu
nk version

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

- high loading capacity

- force-controlled expansion

- reliable pull-down of the part
fastened

- no rotation in hole when
tightening bolt

gy Y s
Tensile Fire European CE EESELSF
Concrete TN Seismic Fatigue Shock resistanc Technical conformi design
e Approval ty SHFGNEFE
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval CSTB, Paris ETA-02/0042 / 2013-01-10

ICC-ES report incl. seismic

ICC evaluation service

ESR 1545 /2014-02-01

Shockproof fastenings in civil
defence installations

Federal Office for Cicil Protection,
Bern

BZS D 08-601 / 2008-06-30

Fire test report

IBMB, Braunschweig

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

Assessment report (fire)

warringtonfire

WEF 327804/A / 2013-07-10

a) All data given in this section according ETA-02/0042, issue 2013-01-10.
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HSL-3 Heavy duty anchor

carbon steel

Basic loading data (for a single anchor)

All data in this section applies to For details see Simplified design method
- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Concrete as specified in the table

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fox cupe = 25 N/mm?

Mean ultimate resistance

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Tensile Neym | 3139 (47|66, ) 93,1122115, | 21, | 34, | 47, | 66, | 87,
Shear Veym
HSL-3, HSL-3-B,

43, | 68, | 95, | 133|187 | 245| 40, | 56, | 68, | 95, | 133|175

HSL-3-SK#, HSL-3-SH [kN
HSL-3-SK”, HSL-3-SH _[kN] o0l ol 8| s|lol.3lo0|0o|4|l6]|6].6

36, | 48, | 75, | 118|187 36, | 48, | 68, | 95, | 133
HSL-3-G” L 1| 1|1 |.5|.0| 1|1 |4a|6|.6]"
Characteristic resistance
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Tensile Ny kN] 23, 259, 316, 5;], 72, 96?, 15, 1g, 28?. 365. 53(?. 6;5.
Shear Vg
HSL-3, HSL-3-B,

31,149, | 71, (100|140 |7177| 30, | 42, | 51, | 72, 1100|132

HSL-3-SK?), HSL-3-SH [kN
g N VS 2|72 8,9 4] 1| 2|5 |0o].6],3

b) 26, | 34, | 54, | 85, 1140 _ 26, | 34,|51,|72,{100| _
FRk-8 [kN] 118|371/ ,9 1/18| 5| 0,6
Design resistance
Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Tensile Ne, g |15 ]19 (28 (33,47 et f g7 110,117, 124,133, | 44,
ShearVRd
HSL-3, HSL-3-B,

24,139,|48,|67,|93,|123| 20, | 28, | 34, | 48, | 67, | 88,
9 4 1 2 9 | 45 1 1 3 0 1 2

o 20, [ 27,43, [ 67,193, | _ l20,|27,]34 |48 |67, _
HSL=3:G [kN] 9 | 8| 4| 2109 118 13| 0|1

HSL-3-SK?, HSL-3-SH  [kN]
a)
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HSL-3 Heavy duty anchor

carbon steel

Recommended loads

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Tensile Ny [kN] 1‘.;' 114' 15' 23' 353’ 414' 48|76 132’ ‘17' 23' 351’
Shear Ve
HSL-3, HSL-3-B, [KN] 17,| 28, | 34, | 48, | 67, | 88, | 14, | 20, | 24, | 34, | 47, | 63,
HSL-3-SK?, HSL-3-SH? 8 1 3 0 1 2 3 1 5 | 3 9| o0
14,19, | 31, | 48, | 67, 14, | 19, | 24, | 34, | 47,
HSL-3-G” [kN] 9 lo9|lo ol 1| " |3|9|s5|3]|9|"

a) HSL-3-SK and HSL-3-SH is only available up to M12
b) HSL-3-G is only available up to M20

c) With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of
loading and shall be taken from national regulations.

Materials

Mechanical properties of HSL-3, HSL-3-G, HSL-3-B, HSL-3-SH, HSL-3-SK

Anchor size ma M10 mM12 M16 M20 mM24
Nominal tensile strength f,x [N/mm?] 800 800 800 800 830 830
Yield strength fy« [N/mm?] 640 640 640 640 640 640
Stressed cross-section A;  [mm?] 36,6 58,0 84,3 157 245 353
Moment of resistance W [mm?] 31,3 62,5 1094 277 .1 540,6 9354
Design bending resistance

without sleeve Meg.. [Nm] 240 48,0 84,0 212,8 4152 7184
Material quality

Part Material

Bolt, threaded rod steel strength 8.8, galvanised to min. 5 pm

74 03/2015



Anchor dimensions
Dimensions of HSL-3, HSL-3-G, HSL-3-B, HSL-3-SH, HSL-3-SK

HSL-3 Heavy duty anchor

carbon steel

Anchor

Thread

t [mm] ds & (7 & ¢ [mm] P
version size [ [mm] [mm] [mm] [mm] min max [mm]
HSL-3 M8 200 11,9 12 32 15,2 19 214 2
HSL-3-G M10 200 14,8 14 36 17,2 23 218 3
HSL-3 M12 200 17,6 17 40 20 28 223 3
HSL-3-G M16 10 | 200 236 20 54,4 24,4 345 | 2245 4
Hal-g M20 | 10 | 200 | 276 20 57 315 | 51 | 241 4
HSL-3
i M24 10 | 200 31,6 22 65 39 57 247 4
HSL-3-SH M8 5 11,9 12 32 15,2 19 2
M10 20 14,8 14 36 17,2 38 3
M12 25 17,6 17 40 20 48 3
HSL-3-SK M8 10 | 20 11,9 12 32 15,2 182 | 282 2
M10 20 14,8 14 36 17,2 32,2 3
M12 25 17,6 17 40 20 40 3
| e —
tix_
IS5 E_U:Bﬂj
_EJ | Lo 62 ol -.23.— e 84 ""__ 1p
Setting
installation equipment
Anchor size M8 | M0 | M2 M6 | mM20 | m24
Rotary hammer TE2 - TE16 TE40 - TE70

Other tools

hammer, torque wrench, blow out pump
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HSL-3 Heavy duty anchor

carbon steel

Setting instruction

Drrill hole. Blow out dust and fragments. Install anchor. Apply tightening torque
(for HSL-3-B: no torque wrench is
needed)

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

- Tinst
=]

Setting details HSL-3

Nominal diameter of drill bit de [mm] 12 15 . 18 24 28 32

Cutting diameter of drill bit dent S [mm] 125 15,5 18,56 | 2455 | 2855 | 32,7
Depth of drill hole hiz [mm] 80 90 105 125 155 180
r?;i:p:ter of clearance hole in the di< fmm] 14 17 20 26 31 35
Effective anchorage depth hegt [mm] 60 70 80 100 125 150
Torque moment Tinat [Nm] 25 50 80 120 200 250
Width across SW [mm] 13 17 19 24 30 36
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HSL-3 Heavy duty anchor

carbon steel

Setting details HSL-3-G

Nominal diameter of drill bit dy [mm] 12 15 18 24 28
Cutting diameter of drill bit dew € [mm] | 12,5 15,5 18,5 2455 28,55
Depth of drill hole hy= [mm] 80 90 105 125 165
tlil);?:::ter of clearance hole in the di< [mm] 14 17 20 26 31
Effective anchorage depth hes [mm] 60 70 80 100 125
Torque moment Tiost [Nm] 20 35 60 80 160
Width across sw [mm] 13 17 19 24 30

Setting details HSL-3-B

Nominal diameter of drill bit do [mm] 18 24 28 32
Cutting diameter of drill bit dew = [mm] 18,5 24,55 28,55 327
Depth of drill hole hi2 [mm] 105 125 155 180
g:t;\un::ter of clearance hole in the dr < (mm] 20 26 31 35
Effective anchorage depth et [mm] 80 100 125 150
Width across sSwW [mm] 24 30 36 41

The torque moment is controlled by the safety cap

Setting details HSL-3-SH

@
L1

Nominal diameter of drill bit d, [mm] 12 15 18
Cutting diameter of drill bit dey = [mm] 12,5 15,5 18,5

Depth of drill hole hyz [mm] 85 95 110
Diameter of clearance hole in the

fixturs di = [mm] 14 17 20
Effective anchorage depth her [mm] 60 70 80
Torque moment Tinst [Nm] 25 35 60

Width across SW [mm] 6 8 10
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HSL-3 Heavy duty anchor

carbon steel

Setting details HSL-3-SK

Anchor version
HAESSiK M8 M10 M1i2
Nominal diameter of drill bit de [mm] 12 15 18
Cutting diameter of drill bit dew = [mm] 12,6 15,56 18,5
Depth of drill hole hy2 [mm] 80 90 105
Diameter of clearance hole in the
Fiiire di = [mm] 14 17 20
Elameter of countersunk hole in the dy = (mm] 225 255 32.9

ixture
Effective anchorage depth N [mm] 60 70 80
Torque moment Tinst [Nm] 25 50 80
Width across SW [mm] 5 6 8
Setting parameters
Anchor size M8 M10 M12 M16 m20 M24
Minimum besg hew  |(mm]| 120 140 160 200 250 300
material thickness
Mini . Smin [mm] 60 70 80 100 125 150

IITILIA SEReind forc= |[mm]| 100 100 160 240 300 300
Minimum edge Crmin [mm] 60 70 80 100 150 150
distance fors = |[mm] 100 160 240 240 300 300
Critical spacing for
splitiing failure Sersp | [MM] 230 270 300 380 480 570
Critical edge distance
for splitting failure Cersp | [mMm] 115 135 150 190 240 285
Critical spacing for 1. iy 180 210 240 300 375 450
concrete cone failure
Critical edge distance
for concrete cone Corn | [Mm] 90 105 120 150 187.5 225
failure

7

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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HSL-3 Heavy duty anchor

carbon steel

Simplified design method

Simplified version of the design method according ETAG 001, Annex C. Design resistance according data given in

ETA-02/0042, issue 2013-01-10.
= Influence of concrete strength
= Influence of edge distance

= Influence of spacing

Valid for a group of two anchors. (The method may also be applied for anchor groups with more than two
anchors or more than one edge. The influencing factors must then be considered for each edge distance
and spacing. The calculated design loads are then on the save side: They will be lower than the exact
values according ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software

PROFIS anchor)

The design method is based on the following simplification:
» No different loads are acting on individual anchors (no eccentricity)

The values are valid for one anchor.

For more complex fastening applications please use the anchor design software PROFIS Anchor.

Tension loading

The design tensile resistance is the lower value of

- Steel resistance:

- Concrete pull-out resistance:

Nra,s

- a0
Nrap =Nrap- s

- Concrete cone resistance: Nrae = Naﬂdlc g fanc fon s fan s fren ya
. Concrete splitting resistance (only non-cracked concrete):
NRd‘sp - NGR:I,:: “fe- f1,=;p * f2.sp * fi,sp : fh,sp : frILN o
Basic design tensile resistance
Design steel resistance Ngra;s
Anchor size M8 M10 M12 M16 M20 M24
Nra.s [KN] 19,5 30,9 449 83,7 130,7 188,3

Design pull-out resistance Ngrqp = N"Rd'p - fg (only M8, M10 in

cracked concrete)

Non-cracked concrete

Cracked concrete

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
N [kN] No pull-out failure 6,7 17(.]' No pull-out failure
Design concrete cone resistance Nrgc = N%rac - fa* fin - fan - fan - fron

Design splitting resistance ? Nrasp = N°ra.c - fs - f1.sp - Fosp * fasp - Fhsp - Fren

Non-cracked concrete

Cracked concrete

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Nq.c [KN] 156 (19,7 |24,0|336|47,0|61,7|11,2|14,1|17,2|24,0|33,5| 44,1
a) Splitting resistance must only be considered for non-cracked concrete
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HSL-3 Heavy duty anchor

carbon steel

Influencing factors

Influence of concrete strength

Concrete strength designation | ¢ 54,95 | ¢ 25/30 | C 30137 | C 35145 | C 40/50 | C 45/55 | C 50/60
(ENV 206)
fs = (Facue/25N/mm?2)"2 2 1 1.1 1,22 1,34 1,41 1,48 1,65
a) focube = CONcrete compressive strength, measured on cubes with 150 mm side length
Influence of edge distance
clc
ol o1 |02 | 03|04 | 05|06 )| 07|08/ 09| 1
ClCcrsp
fin = 0,7+03clc,n=1
: 073 | 076 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 1
f1.sp = 0,7 + 0.3'0-"0;1—.5;; <1
fon = 05(1+clean)s1
055 | 060 | 065|070 | 075|080 0851|090 | 095 1
fasp = 0,5:(1 4+ cleggp) <1
a) The edge distance shall not be smaller than the minimum edge distance c.,, given in the table with the setting

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

Influence of anchor spacing ?

sls
el o1 |02 |03 |04 | 05|06 |07 |08]|09] 1
SiScrsp
fan = 0,5(1 +s/sen)s1
0,55 | 060 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 1
fasp = 0,5:(1 + s/S¢qp) S 1
a) The anchor spacing shall not be smaller than the minimum anchor spacing s, given in the table with the

setting details. This influencing factor must be considered for every anchor spacing.

Influence of base material thickness

hihes 2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 36 [23,68
fhse = [h/(2-her)]° 1 107 | 1,13 [ 119 | 125 | 1,31 | 1,37 | 142 | 148 | 15
Influence of reinforcement

Anchor size M8 M10 M12 M16 M20 M24
fren = 0,5+ he/200mm < 1 08 0,85% 09? 1 1 1

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

spacing 2 150 mm (any diameter) or with a diameter £ 10 mm and a spacing = 100 mm, then a factor fn =1

may be applied.

Shear loading

The design shear resistance is the lower value of

- Steel resistance: Vrds
. Concrete pryout resistance:

- Concrete edge resistance:

Vrdep = K * Nrae

VRde = VDRH,G' fa-fo-fn-fa: Free- fc
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HSL-3 Heavy duty anchor

carbon steel

Design steel resistance Vras

Anchor size M8 M10 M12 M16 M20 M24
" :gtgigg’-ﬂ?ﬂ-s-SHa" [kN] 24,9 39,4 57.4 80,9 1135 141,9
Rd.s !
HSL-3-G [kN] 20,9 27,8 434 68,6 113,5 -

a) HSL-3-SK and HSL-3-SH is only available up to M12

Design concrete pryout resistance Vrgcp =k * Ngd_ca}

Anchor size M8 M0 | M12 [ M16 | M20 | M24
k 1.8 2,0

a) Nggc: Design concrete cone resistance

Design concrete edge resistance ¥ Vrgc = Vrac - fa* fa* fn - fa« frer- fc

Non-cracked concrete Cracked concrete
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M8 | M10 | M12 | M16 | M20 | M24
Ve [kN] 11,7 |16,9|22,9| 36,8 |47,7|59,7| 83 |12,0|16,2| 26,1 |33,8|42,3

a) For anchor groups only the anchors close to the edge must be considered.

Influencing factors

Influence of concrete strength

&",‘l‘\j"z";gf‘”"g“‘ designation | 50,05 | ¢ 2530 | C30/37 | C 35/45 | C 40/50 | C 45/55 | C 50/60
fa = (fecube/25N/mm2)"? @ 1 1,1 1,22 1,34 1,41 1,48 1,55

a) fucuve = concrete compressive strength, measured on cubes with 150 mm side length

Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0° 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° |=90°

1 1,01 | 1,05 | 1,13 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50

(coser,. f + [ et ]

2.5

Influence of base material thickness
hic 015 | 0,3 (045 | 06 (0,75 | 09 | 1,056 | 1,2 | 1,35 | 21,5
fn={n(15-c)}" <1 032|045 | 055|063 | 071|077 | 084|089 |095]| 1,00
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HSL-3 Heavy duty anchor

carbon steel

Influence of anchor spacing and edge distance ? for concrete edge resistance: f,
fa=(c/he)™® - (1+s/[3-¢]): 0,5

Group of two anchors s/hg

clhy Single TREE

anchor | 0,75 | 1,50 | 2,25 | 3,00 | 3,75 | 4,50 | 5,25 | 6,00 | 6,75 | 7,50 | 8,25 | 9,00 | 9,75 50’ 25’
0,50 0,35 0,27| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35]| 0,35| 0,35
0,75 0,65 0,43| 0,54| 065| 065| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 0,63| 0,75]| 0,88 1,00| 1,00| 1,00{ 1,00| 1,00| 1,00{ 1,00| 1,00{ 1,00| 1,00| 1,00| 1,00
1,25 1,40 0,84 098] 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 184 | 1,07| 1,22| 1,38| 1,53| 1,68| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 2,32 1,32]| 1,49] 1,65| 1,82] 1,98| 215] 2,32| 2,32| 2,32| 2,32] 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 1,69] 1,77 1,94 2,12| 2,30| 2,47 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 1,88| 2,06| 2,25| 2,44| 263| 2,81| 3,00( 3,19| 3,38| 3,38| 3,38| 3,38| 3,38| 3,38]| 3,38
2,50 3,95 | 217| 2,37| 2,57| 2,77| 2,96| 3,16/ 3,36| 3,56/ 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 249| 2,69| 2,90| 3,11| 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56 | 4,56| 4,56
3,00 5,20 2,81| 3,03| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33| 455| 4,76| 4,98| 5,20| 5,20| 5,20| 5,20
3,25 586 | 3,15| 3,38| 361| 3,83| 406| 4,28| 451| 4,73| 496| 518| 541| 5,63| 586| 586| 5,86
3,50 6,55 3561| 374| 398| 421| 444| 468| 491| 5,14| 538| 561| 5,85| 6,08| 6,31| 6,55| 6,565
By D 7,26 3,87| 4,12| 4,36| 460| 4,84| 508| 533| 557| 581| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 | 4,25| 4,50| 4,75 5,00| 5,25| 5,50 5,75| 6,00 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 464 490| 515| 541| 567| 593| 6,18| 6,44| 6,70| 6,96| 7,22| 7,47| 7,73| 7,99| 8,25
4,50 9,55 5,04| 5,30| 557| 5,83| 6,10| 6,36| 6,63| 6,80| 7,16| 742| 7,69| 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 5.45| 5,72| 5,99| 6,27| 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27| 7,65| 7,83| 8,11| 8,39| 866| 8,94| 9,22| 950| 9,78

10, 10,
525 1 12,03 | 30| 650| 6,87| 7.16| 7.45| 7.73| 8,02| 8.31| 8,59| 8.88| 9,17| 9.45| 9.74| 02| 31
10,| 10,| 10,

5,50 12,90

6,74| 7,04| 7,33| 7,62| 792| 8,21| 8,50( 8,79| 9,09| 9,38| 967| 997| 26| 55| 85

a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing sn, and the
minimum edge distance Cmin.

Influence of embedment depth

Anchor size M8 M10 M12 M16 M20 M24
frer= 0,05 (he /)" 0,75 0,67 0,61 0,55 0,62 0,67
Influence of edge distance

c/d 4 6 8 10 15 20 30 40
f,=  (d/c)® 0,77 0,71 0,67 0,65 0,60 0,57 0,52 0,50

a) The edge distance shall not be smaller than the minimum edge distance c,.

Combined tension and shear loading

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