HST3

Metal expansion anchor

HST3 Metal expansion anchor

Anchor version Benefits

- highest resistance for reduced
member thickness, short spacing and

HST3 edge distances

Carbon steel

increased undercut percentage in

HST3-R combination with optimized coating

Stainless steel

suitable for non-cracked and cracked
concrete C 12/15 to C 80/95

highly reliable and safe anchor for
structural seismic design with ETA
C1/C2 approval

flexibility with two embedment depths
included in the ETA

minimum edge and spacing distances
reduced by compared to HST

design tension resistance increased
by up to 66% compared to HST

product and length identification mark
facilitates quality control and

inspection
=T
i A @
Concrete Tensile Seismic Fire ETA European CE PROFIS
(uncracked) zone ETA-C1/C2 Technical conformity Anchor
Approval design
Software
Hammer Diamond Hollow drill-
drilled holes  drilled holes bit drilling
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval 2 DIBt, Berlin ETA-98/0001 / 2015-11-06
Fire test report DIBt, Berlin ETA-98/0001 / 2015-11-06

a) All data for HST3 in concrete strength class C20/25 to C50/60 given in this section according to ETA-98/0001,
issue 2015-11-06. Data for other concrete strength classes according to Hilti Technical Data assessment.
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Basic loading data (for a single anchor)

Static and quasi-static resistence

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

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fck.cuve = 25 N/mm?

Mean ultimate resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hes | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nrum
HST3 [kN] 15,9 17,0 26,6 23,7 33,2 35,1 52,5 68,1 79,7
HST3-R [kN] 15,9 17,0 26,6 23,7 33,2 35,1 52,5 68,1 79,7
Shear Vrym
HST3 [kN] 14,5 23,0 24,8 35,7 37,2 57,2 58,1 88,1 98,7
HST3-R [kN] 16,5 26,9 26,6 32,7 38,5 51,0 66,8 102,1 | 120,8
Cracked concrete
Tensile Nrym
HST3 [kN] 10,0 12,1 15,9 16,9 26,6 25,0 37,5 48,5 53,1
HST3-R [kN] 10,0 121 15,9 16,9 26,6 25,0 37,5 48,5 53,1
Shear Vrym
HST3 [kN] 14,5 23,0 24,8 35,7 37,2 57,2 58,1 88,1 98,7
HST3-R [kN] 16,5 26,9 26,6 32,7 38,5 51,0 66,8 102,1 | 120,8

Characteristic resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hef | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nrk
HST3 [kN] | 12,0 12,8 20,0 17,9 25,0 26,5 39,6 51,3 60,0
HST3-R [kN] | 12,0 12,8 20,0 17,9 25,0 26,5 39,6 51,3 60,0
Shear Vr«
HST3 [kN] | 13,8 21,9 23,6 34,0 35,4 54,5 55,3 83,9 94,0
HST3-R [kN] | 15,7 25,6 253 31,1 36,7 48,6 63,6 97,2 115,0
Cracked concrete
Tensile Nrk
HST3 [kN] 7,5 9,1 12,0 12,7 20,0 18,9 28,2 36,5 40,0
HST3-R [kN] 75 9,1 12,0 12,7 20,0 18,9 28,2 36,5 40,0
Shear Vr«
HST3 [kN] | 13,8 21,9 23,6 34,0 35,4 54,5 55,3 83,9 94,0
HST3-R [kN] | 15,7 243 253 31,1 36,7 48,6 63,6 97,2 115,0
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Design resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hes | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nrg
HST3 [kN] 8,0 8,5 13,3 11,9 16,7 17,6 26,4 34,2 40,0
HST3-R [kN] 8,0 8,5 13,3 11,9 16,7 17,6 26,4 34,2 40,0
Shear Vrq
HST3 [kN] 11,0 17,5 18,9 27,2 28,3 43,6 442 67,1 62,7
HST3-R [kN] 12,6 20,5 20,2 249 29,4 38,9 50,9 77,8 88,5
Cracked concrete
Tensile Nrd
HST3 [kN] 5,0 6,1 8,0 8,5 13,3 12,6 18,8 24,4 26,7
HST3-R [kN] 5,0 6,1 8,0 8,5 13,3 12,6 18,8 24,4 26,7
Shear Vrg
HST3 [kN] 11,0 16,2 18,9 23,6 28,3 42,9 442 67,1 62,7
HST3-R [kN] 12,6 16,2 20,2 23,6 29,4 38,9 50,9 77,8 83,9

Recommended loads

Anchor size M3 M10 M12 M16 M20 M24
Eff. Anchorage depth hes | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nrec @
HST3 [kN] 4,0 43 6,7 6,0 8,3 8,8 13,2 17,1 20,0
HST3-R [kN] 4,0 43 6,7 6,0 8,3 8,8 13,2 17,1 20,0
Shear Ve
HST3 [kN] 4,6 7,3 7,9 11,3 11,8 18,2 18,4 28,0 31,3
HST3-R [kN] 52 8,5 8,4 10,4 12,2 16,2 21,2 32,4 38,3
Cracked concrete
Tensile Nrec @
HST3 [kN] 2,5 3,0 4,0 4,2 6,7 6,3 9,4 12,2 13,3
HST3-R [kN] 2,5 3,0 4,0 4,2 6,7 6,3 94 12,2 13,3
Shear Viec?
HST3 [kN] 4,6 7,3 7,9 11,3 11,8 18,2 18,4 28,0 31,3
HST3-R [kN] 52 8,1 8,4 10,4 12,2 16,2 21,2 32,4 38,3

a) With overall global safety factor ¥ = 3. The recommended loads vary according to the safety factor requirements
from national regulations.
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Metal expansion anchor

Materials and dimensions

Mechanical properties

Anchor size M8 M10 M12 M16 M20 M24
Nominal HST3 [N/mm?] | 800 800 800 720 700 530
tensile

strength HST3-R IN/mm?] | 720 710 710 650 650 650
fuk,thread

Yield strength |HST3 [N/mm?] | 640 640 640 576 560 450
fyctpread HST3-R [N/mm?] | 576 568 568 520 520 500
Stressed mm7 | 366 | 58,0 84,3 157 245 353
cross-section As

Moment of mm? | 312 | 623 109 277 541 935
resistance W

Char. bending |HST3 [Nm] 30 60 105 240 457 595
resistance

MOgics HST3-R [Nm] 27 53 93 216 425 730

Material quality

Part Material
Bolt HST3 Carbon steel, galvanized to min. 5 ym
HST3-R A4 Stainless steel

Anchor dimensions

Anchor size M8 M10 M12 M16 M20 M24
Minimum thickness of fixture tixmin [mm] 2 2 2 2 2 2
Maximum thickness of fixture thix,max [mm] 195 220 270 370 310 330
Shaft diameter at the cone dr [mm] 5,60 6,94 8,22 11,00 14,62 17,40
Minimum length of the anchor €1 min [mm] 75 90 115 140 170 200
Maximum length of the anchor €1, max [mm] 260 280 350 475 450 500
Length of expansion sleeve [2) [mm] 13,6 16,0 20,0 25,0 28,3 36,0

Setting instructions

Installation equipment

Anchor size Mg | Mo | M2 | Mi16 M20 M24
Rotary hammer TE2(-A) — TE30(-A) TE40 - TE70
Diamond coring tool DD-30W, DD-EC1

Setting tool Setting tool HS-SC -

Hollow drill bit - | TE-CD, TE-YD

Other tools hammer, torque wrench, blow out pump
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Setting instruction for M8
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Metal expansion anchor
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Setting instruction for M16

e e | ey
MIEx115 18- ., .+ - 1§ - 1 [
MiGxi35 3815 . .o - 35 15 e de=0 16mm
MIEx145 4525 o o o 45 25 -
MIEXITOTOS0 o . - 70 50
MIEX220 120100 . + - 120 100 @ 2
H5-5C
MIBx250 160VI4D o . - 160 140 AT
M1Ex300 200180 - 200 180
= ) hfeontidmm _ DOECT
MIEX360 2650240 .+ - - 260 240 ] [~,00° DD 30w
MiExd20 20300 » - - 320 300 ] B
Miexd70 370380 . - - a7o aso| | A0 18mm
Prom, 1 e, 1 == “
1§ ’ !
. 7"'"‘@ - ®
= || IS N
S . 4]
v e
Tea=HONmM| 24 mm

01/2016 123



HST3

Metal expansion anchor

Setting instruction for M20

| A m— HST3 HSTEA i 2
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Setting instruction for M24
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For detailed informations on installation see instruction for use given with the package of the product.
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Setting details

Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 8 10 12 16 20 24
Cutting diameter of drill bit deut < [mm] 8,45 10,45 12,5 16,5 20,55 24,55
. hnom,1 [mm] - 48 60 78 - -
Nominal anchorage depth
hnom,2 [mm] 54 68 80 98 116 143
. her,1? [mm] - 40 50 65 - -
Effective anchorage depth
hef,2?) [mm] 47 60 70 85 101 125
Depth of drill hole AFRTS [mm] - 53 68 86 - -
(hammer drilled holes) hi12n [mm] 59 73 88 106 124 151
Depth of drill hole h114 [mm] - 58 70 88 - -
(diamond drilled holes) h12q [mm] 64 78 920 108 - -
Diameter of clearance hole in
the fixture dr< [mm] 9 12 14 18 22 26
Torque moment Tinst [Nm] 20 45 60 110 180 300
Width across Sw [mm] 13 17 19 24 30 36

a)Only for C20/25 to C50/60
b)For C12/15 to C80/95, for concrete strength class C12/15, C16/20 and C55/67 to C80/95 Hilti Technical Data.

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

hmin
h1

hnom
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Setting parameters for M8 and M10

Anchor Size M8 M10
Concrete class C20/25 to C50/602 |C12/15Y) C20/25 to C50/602 C12/15"
C55/67 to C80/95" | C16/20 C55/67 to C80/95%) C16/20
Effective anchorage het (mm] 47 47 40 60 60
depth
Minimum base material | " | | go 100 100 80 100 120 120
thickness
. L Smin [mm] 35 35 35 50 40 40 70
Minimum spacing in non-
cracked concrete forcz | nm]| 55 50 65 95 100 60 90
. N Smin [mm] 35 35 35 40 40 40 45
Minimum spacing in
cracked concrete forcz |[mm]| 50 50 55 90 100 55 85
Minimum edge distance in Grin mm] 40 40 50 50 60 50 80
non-cracked concrete fors> | [mm] | 60 50 80 190 90 90 120
Minimum edge distance in | ™" (mm] | 40 40 40 45 60 45 70
cracked concrete fors> | [mm]| 50 50 75 180 90 80 120
Critical spacing for splitting | Ser.sp [mm] 141 141 188 168 180 180 240
failure and concrete cone
failure Scr,N [mm] 141 141 120 180 180
Critical edge distance for | Cersp [mm] 71 7 94 84 90 90 120
splitting failure and
concrete cone failure CorN [mm] 71 71 60 90 90

a) For concrete classes C20/25 to C50/60 data covered by ETA-98/0001 issue 2015-11-06.
b) Data covered by Hilti Technical Data.

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

Setting parameters for M12 and M16

Anchor size M12 M16
Concrete class C20/25 to C50/602  |C12/15Y) C20/25 to C50/602 C12/159
C55/67 to C80/95® (C16/20") C55/67 to C80/95®  |C16/20

Effective anchorage depth | her [mm] 50 70 70 65 85 85
Minimum base material -1, | | 100 | 120 | 140 | 140 | 120 | 140 | 160 | 160
thickness

- - Smin [mm] 55 50 60 110 75 80 65 90
Minimum spacing in non-
cracked concrete forc> | [mm] | 110 | 100 | 70 | 140 | 140 | 130 | 95 | 145

. L Smin [mm] 50 50 50 80 65 80 65 70
Minimum spacing in

ked t

eracred conerete forc> | [mm]| 105 | 90 70 | 120 | 130 | 130 | 95 | 125

. . . |Cmin [mm] 60 60 55 90 65 65 65 110
Minimum edge distance in

- K t

non-cracked concrete fors> |[mm]| 210 | 120 | 110 | 190 | 240 | 180 | 150 | 170

. . .| Cmin [mm] 55 60 55 80 65 65 65 90
Minimum edge distance in
cracked concrete fors2 | [mm]| 210 | 120 | 110 | 170 | 240 | 180 | 150 | 165
Critical spacing for Ser.sp [mm] | 180 280 208 340
splitting failure and 210 255
concrete cone failure SerN [mm] | 150 210 195 255
Critical edge distance for | Cersp [mm] | 90 140 104 170
splitting failure and 105 128
concrete cone failure CorN [mm] 75 105 98 128

a) For concrete classes from C20/25 to C50/60 data covered by ETA-98/0001 issue 2015-11-06.
b) Data covered by Hilti Technical Data.

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
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Setting parameters for M20 and M24

Anchor size M20 M24
C20/25
to
)
Concrete class C20/25t0 CS0/607 | (491150 | c50/609 | C12/15Y)
C16/20" C16/20"
b)
C55/67 to C80/95' C55/67 to
C80/95"
Effective anchorage depth hef [mm] 101 101 125 125
Minimum base material thickness Nmin [mm] 160 200 200 250 250
o ) HST3 Smin [mm] 120 90 90 125 180
:‘:‘;‘;‘:’“0"2650223'”9 forcz | [mm] 180 130 165 255 375
concrete HSTA-R/ Smin [mm] 120 90 90 125 180
for ¢ 2 [mm] 180 130 165 205 375
HST3 Srmin [mm] 120 90 90 125 140
Minimum spacing forcz [mm] 180 130 140 180 325
in cracked concrete Smin [mm] 120 90 90 125 140
HST3-R/

forc= [mm] 180 130 140 130 325
Minimum edge HsTs Crin [mm] | 120 80 120 170 260
distance forsz | [mm] 180 180 270 295 400
in non-cracked HSTAR/ Cmin [mm] 120 80 120 150 260
concrete fors> | [mm] 180 180 270 235 400
o HST3 Crmin [mm] 120 80 100 125 230
Z”.'ST!EEQ" edge fors>= | [mm] | 180 180 240 240 295
in cracked concrete  HsT3.R/ Crmin [mm] 120 80 100 125 230
fors = [mm] 180 180 240 140 295
Critical spacing for splitting failure and | Scrsp [mm] 384 404 375 500
concrete cone failure ScrN [mm] 303 303 375 375
Critical edge distance for splitting Cor.sp [mm] 192 202 188 250
failure and concrete cone failure CorN [mm] 152 152 188 188

a) For concrete classes from C20/25 to C50/60 data covered by ETA-98/0001 issue 2015-11-06.
b) Data covered by Hilti Technical Data.

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

Simplified design method

Simplified version of the design method according to ETAG 001, Annex C respectively CEN TS 1992-4-4.

Design resistance according to the data given in ETA-98/0001, issue 2015-11-06 for concrete classes C20/25 to
C50/60. In case of concrete classes C12/15, C16/20 and C55/67 to C80/95 the concrete cone failure mode can
also be assumed according to CEN TS 1992-4-4 based on the Expert Report.

Influence of concrete strength

Influence of edge distance

Influence of spacing

Static/quasi-static loading

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: Nras

- Concrete pull-out resistance:  Nrap = N%ap - fa

- Concrete cone resistance: Nrae = NOac- fa - fin- fon - fan - fren

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

Basic design tensile resistance

Design steel resistance Ngg,s Y=14
Anchor size M3 M10 M12 M16 M20 M24
Nrae HST3/HST3-BW [kN] 141 23,2 32,2 54,3 88,7 90,1
* |HST3-R/HST3-R-BW | [kN] 12,6 20,5 30,4 49,6 82,7 100,0
Design pull-out resistance Nrap = N°rq,p - fa Y=15
Anchor size [ ms | w10 M12 M16 M20 mM24
Non cracked concrete
NOs HST3 [kN] 8,0 13,3 16,7 - - 40,0
" |HST3-R [kN] 8,0 13,3 16,7 - - 40,0
Cracked concrete
NOs HST3 [kN] 5,0 8,0 13,3 - - 26,7
" |HST3-R [kN] 5,0 8,0 13,3 - - 26,7
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Design concrete cone resistance Nra,sp = Nra,c - fa - fin - fon - fan - fren

Design splitting resistance ? Nrg,sp = N°ra,c - fs - Fi,sp - F2,5p  Fasp - Fhsp - Fren Y=15
Anchor size M8 M10 M12 M16 M20 | M24
Effective anchorage depth he | 47 40 | 60 50 | 70 65 | 85 | 101 | 125
Non cracked concrete
No., . [IST3 kNI 10,8 | 85 [ 156 | 11,9 | 197 | 176 | 26,4 | 342 | 47,1
Rie [HST3-R kN1 10,8 | 85 | 156 | 11,9 | 197 | 176 | 264 | 34,2 | 471
Cracked concrete
Nore. HST3 kNI 7.7 6,1 12 | 85 | 141 | 126 | 188 | 244 | 335
© [HST3-R kNI 7.7 6,1 12 | 85 | 141 | 126 | 188 | 244 | 335

a) Splitting resistance must only be considered for non-cracked concrete

Influencing factors

Influence of concrete strength

Hilti data Data according to ETA-98/0001 Hilti Data

0 o 0 o ~ 0 o 0 o ~ o) 0 0
Concrete strength designation | T | & g 22/ 28|85 gl 5/ g|¢g
(ENV 206) - - 3 3 ™ © < < ) I a I 8

©Olojlo|lo|Oo|lO0O|lOLO|lO|lOL| O] OO0 O
foc = (foccune/25N/mm2)122  0,77]0,89] 1,00 [1,10 [1,22]1,34 | 1,41 |1,48]1,55|1,64 | 1,73 |1,84]1,95
For HST3 M8, M10, M12 and M16
fop |0.68[0,85]1,001,10[1,22]1,34[1,41[1,48]1,55[1,55[ 1,55 | 1,55 | 1,55
For HST3 M20 and M24
fop |0.68]0,85]1,00[1,10[1,22[1,34]1,41]1,48[1,55]1,60 1,66 [1,72[178

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

Influence of edge distance

CI ccr,N

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

fin = 0,7+0,3clcans 1
f1,sp = 0,7+ O,3~C/Ccr,sp <1

0,73 | 0,76 | 0,79 | 0,82 | 0,85 | 0,88 | 0,91 | 0,94 | 0,97 | 1,00

= 0,5:(1 +clcen) =1

f2‘sp = 0,5~(1 + C/Ccr,sp) <1

a) The edge distance shall not be smaller than the minimum edge distance cmin given in the table with the setting details.
These influencing factors must be considered for every edge distance.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1,00

Influence of anchor spacing

SI scr,N

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

fan = 0,5:(1 + s/sern) <1

f3‘sp = 0,5~(1 + S/Sc.-,sp) <1

a) The anchor spacing shall not be smaller than the minimum anchor spacing smin given in the table with the setting
details. This influencing factor must be considered for every anchor spacing.

0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1,00
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Influence of base material thickness
h/hes 2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 3,6 (23,68
frsp = [N/(2-hef)]?3 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

Influence of reinforcement

Anchor size M8 M10 M12 M16 M20 M24
fren = 0,5 + he/200mm < 1 0,742 | 0,70® | 0,802 | 0,75% | 0,852 | 0,832 | 0,932 1,00 1,00
a) This factor applies only for dense reinforcement. If in the area of anchorage there is reinforcement with a spacing =

150 mm (any diameter) or with a diameter < 10 mm and a spacing = 100 mm, then a factor fren = 1 may be applied.

Shear loading

The design shear resistance is the lower value of
- Steel resistance: VRd,s
- Concrete pryout resistance:  Vrd,cp = k - Nrac

- Concrete edge resistance: Vrae =VO%dc-fa-fa-Fn-fa- Fer- fc

Basic design shear resistance

Design steel resistance Vgrg,s Y2125
Anchor size M8 M10 M12 M16 M20 | M24
Effective anchorage depth hes | 47 40 60 50 70 65 85 101 125
Veus HST3 [kN]| 11,0 17,5 18,9 27,2 28,3 | 436 | 44,2 67,1 62,7

"~ |HST3-R [kN]| 12,6 20,5 20,2 24,9 29,4 38,9 50,9 | 77,8 88,5

Design concrete pryout resistance Vrycp = k - Nra,c?

Y=1
Anchor size M8 M10 M12 M16 M20 M24
k-factor for C20/25 to C80/95 2,6 2,7 2,8 3,4 3,2 2,5
k-factor for C12/15 1 2 2 2 2 2
a) Nrac: Design concrete cone resistance
Design concrete edge resistance ? Vrac = VOra,c - fa - fa - fn- fa - Frer- fo Y=1
Anchor size M8 M10 M12 M16 M20 M24

Effective anchorage depth het | 47 40 60 50 70 65 85 101 125
Non-cracked concrete

HST3 [kN]

0 5,9 8,5 8,6 11,6 11,7 18,8 18,9 27,3 371
VO HST3R kN] , , , s , , , , ,
Cracked concrete

HST3 [kN]

0 4,2 6,0 6,1 8,2 8,3 13,3 13,4 19,3 26,3

VOrd,c OST3R KN] , , , , , , X , ,

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

Hilti data Data according to ETA-98/0001 Hilti Data
n o n [=] N~ wn (=] wn (=} ~ n wn n
Concrete strength designation | T | & g 2|2 /3 28|88 el 5/ g|¢
(ENV 206) - - 13 3 ® ] < < 0 0 @ 4 4
Ol o0ojloo|lo|lo0|lOo|O0O|0OL|lOL| OO OO
fee = (fokcune/25N/mm?)?/2 a) 0,77 10,89 1,00 (1,10 1,22 (1,34 |1,41|1,48|1,55|1,64 |1,73|1,84|1,95

a) fokcube = 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 10° 20° 30° 40° 50° 60° 70° 80° | X00°

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

Influence of base material thickness
hlc 0,15 0,3 045 | 06 | 0,75 | 0,9 1,05 1,2 1,35 | 21,5
fn = {h/(1,5-c)}"2 <1 0,32 | 0,45 | 0,55 | 0,63 | 0,71 | 0,77 | 0,84 | 0,89 | 0,95 | 1,00

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

Single Group of two anchors s/het

anchor | 0,75 [ 1,50 | 2,25 [ 3,00 | 3,75 [ 4,50 | 5,25 | 6,00 | 6,75 | 7,50 | 8,25 [ 9,00 [ 9,75 [ 10,50 [ 11,25
0,50 0,35 | 0,27| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35| 0,35
0,75 0,65 | 0,43| 0,54| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65| 0,65
1,00 1,00 | 0,63 0,75/ 0,88| 1,00| 1,00| 1,00| 1,00| 1,00{ 1,00| 1,00| 1,00| 1,00| 1,00| 1,00| 1,00
1,25 1,40 ] 0,84|0,98| 1,12| 1,26| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40| 1,40
1,50 1,84 1,07 1,22] 1,38] 1,53| 1,68| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84| 1,84
1,75 2,32 1,32] 1,49| 1,65| 1,82| 1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 1,59|1,77| 1,94| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 | 1,88| 2,06| 2,25| 2,44| 2,63| 2,81| 3,00| 3,19| 3,38| 3,38]| 3,38| 3,38 3,38| 3,38| 3,38
2,50 3,95 | 2,17| 2,37| 2,57| 2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 | 2,49|2,69| 290| 3,11 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56 | 4,56 | 4,56| 4,56 | 4,56
3,00 520 | 2,81] 3,03| 3,25| 3,46| 3,68| 3,90| 4,11]| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20| 5,20
3,25 5,86 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 4,51| 4,73| 4,96| 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51| 3,74| 3,98| 4,21| 4,44| 468| 491| 5,14| 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87|4,12| 4,36| 4,60| 4,84| 5,08| 5,33| 5,57| 5,81| 6,05| 6,29| 6,54| 6,78| 7,02| 7,26
4,00 8,00 | 4,25| 4,50| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 | 4,64| 4,90| 5,15| 541| 5,67 | 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| 5,57| 5,83| 6,10| 6,36| 6,63| 6,89| 7,16| 7,42| 7,69| 7,95| 8,22| 8,49| 8,75
4,75 10,35 | 5,45| 5,72| 5,99| 6,27| 6,54| 6,81| 7,08| 7,36| 7,63| 7,90| 8,17| 8,45| 8,72| 8,99| 9,26
5,00 11,18 | 5,87| 6,15| 6,43| 6,71| 6,99| 7,27 | 7,55| 7,83| 8,11| 8,39| 8,66| 8,94| 9,22| 9,50| 9,78
5,25 12,03 | 6,30| 6,59| 6,87| 7,16| 7,45| 7,73| 8,02| 8,31| 8,59 8,88| 9,17| 9,45| 9,74| 10,02| 10,31
5,50 12,90 | 6,74| 7,04| 7,33| 7,62| 7,92| 8,21| 8,50| 8,79| 9,09| 9,38| 9,67| 9,97| 10,26] 10,55| 10,85

a) The anchor spacing and the edge distance shall not be smaller than the minimum anchor spacing smin and the minimum
edge distance Cmin.
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HST3

Metal expansion anchor

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20 M24
frer= 0,05 (her /d)"68 0,98 0,51 1,01 0,55 0,97 0,53 0,83 0,76 0,80

Influence of edge distance
cld 4 6 8 10 15 20 30 40
fo= (d/c)oe 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 Cmin.

Combined tension and shear loading

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