HST3 Metal expansion anchor

HST3

Metal expansion anchor

Anchor version

Benefits

HST3

V" Carbon steel

HST3-R
Stainless steel

HST3-BW
Carbon steel

HST3-R-BW
Stainless steel

- highest resistance for reduced
member thickness, short spacing and
edge distances

- increased undercut percentage in
combination with optimized coating

- 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 up to 25% compared to
HST

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

- product and length identification mark
facilitates quality control and
inspection

Base material

Concrete
(cracked)

Concrete
(uncracked)

Load conditions

Static/quasi-
static

Seismic Fire ETA

ETA-C1/C2

Installation conditions

Other informations

PRy
— — CE
¥ ¥ APPROVED
Hammer Diamond Hollow drill- European CE PROFIS FM
drilled holes  drilled holes bit drilling Technical conformity Anchor approved
Approval design
Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval ¥ 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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HST3

Metal expansion anchor

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, fek cube = 25 N/mm?

Mean ultimate resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hg | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nrym
HST3/HST3-BW [kN] 15,9 17,0 26,6 23,7 33,2 35,1 52,5 68,1 79,7
HST3-R/HST3-R-BW [kN] 15,9 17,0 26,6 23,7 33,2 35,1 52,5 68,1 79,7
Shear Vrym
HST3/HST3-BW [kN] 14,5 23,0 24,8 35,7 37,2 57,2 58,1 88,1 98,7

HST3-R/HST3-R-BW [kN] 16,5 26,9 26,6 32,7 38,5 51,0 66,8 102,1 | 120,8

Cracked concrete

Tensile Nrym
HST3/HST3-BW [kN] 10,0 12,1 15,9 16,9 26,6 25,0 37,5 48,5 53,1
HST3-R/HST3-R-BW [kN] 10,0 12,1 15,9 16,9 26,6 25,0 37,5 48,5 53,1
Shear Vrum
HST3/HST3-BW [kN] 14,5 23,0 24,8 35,7 37,2 57,2 58,1 88,1 98,7

HST3-R/HST3-R-BW [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 he | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Ngy
HST3/HST3-BW [kN] 12,0 12,8 20,0 17,9 25,0 26,5 39,6 51,3 60,0
HST3-R/HST3-R-BW [kN] 12,0 12,8 20,0 17,9 25,0 26,5 39,6 51,3 60,0
Shear Vgi
HST3/HST3-BW [kN] 13,8 21,9 23,6 34,0 35,4 54,5 55,3 83,9 94,0
HST3-R/HST3-R-BW [kN] 15,7 25,6 25,3 31,1 36,7 48,6 63,6 97,2 115,0

Cracked concrete

Tensile Ngy
HST3/HST3-BW [kN] 7,5 91 12,0 12,7 20,0 18,9 28,2 36,5 40,0
HST3-R/HST3-R-BW [kN] 7,5 91 12,0 12,7 20,0 18,9 28,2 36,5 40,0
Shear Vgi
HST3/HST3-BW [kN] 13,8 21,9 23,6 34,0 35,4 54,5 55,3 83,9 94,0

HST3-R/HST3-R-BW [kN] 15,7 24,3 25,3 31,1 36,7 48,6 63,6 97,2 115,0
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HST3

Metal expansion anchor

Design resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hg | [mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile Nggq
HST3/HST3-BW [kN] 8,0 8,5 13,3 11,9 16,7 17,6 26,4 34,2 40,0
HST3-R/HST3-R-BW [kN] 8,0 8,5 13,3 11,9 16,7 17,6 26,4 34,2 40,0
Shear Vgq
HST3/HST3-BW [kN] 11,0 17,5 18,9 27,2 28,3 43,6 44,2 67,1 62,7
HST3-R/HST3-R-BW [kN] 12,6 20,5 20,2 24,9 29,4 38,9 50,9 77,8 88,5

Cracked concrete

Tensile Nggq
HST3/HST3-BW [kN] 50 6,1 8,0 8,5 13,3 12,6 18,8 24,4 26,7
HST3-R/HST3-R-BW [kN] 5,0 6,1 8,0 8,5 13,3 12,6 18,8 24,4 26,7
Shear Vgq
HST3/HST3-BW [kN] 11,0 16,2 18,9 23,6 28,3 42,9 442 67,1 62,7

HST3-R/HST3-R-BW [kN] 12,6 16,2 20,2 23,6 29,4 38,9 50,9 77,8 83,9

Recommended loads

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hg [[mm] 47 40 60 50 70 65 85 101 125
Non-cracked concrete
Tensile N ¥
HST3/HST3-BW [kN] 5,7 6,1 9,5 8,5 11,9 12,6 18,8 24,4 28,6
HST3-R/HST3-R-BW [kN] 5,7 6,1 9,5 8,5 11,9 12,6 18,8 24,4 28,6
Shear Ve ?
HST3/HST3-BW [kN] 7,9 12,5 13,5 194 20,2 31,1 31,6 47,9 44,8
HST3-R/HST3-R-BW [kN] 9,0 14,6 14,5 17,8 21,0 27,8 36,3 55,5 63,2

Cracked concrete

Tensile N
HST3/HST3-BW [kN] 3,6 4,3 57 6,1 9,5 9,0 13,4 17,4 19,0
HST3-R/HST3-R-BW [kN] 3,6 4,3 57 6,1 9,5 9,0 13,4 17,4 19,0
Shear Ve @
HST3/HST3-BW [kN] 7,9 11,6 13,5 16,8 20,2 30,6 31,6 47,9 44,8

HST3-R/HST3-R-BW [kN] 9,0 11,6 14,5 16,8 21,0 27,8 36,3 55,5 59,9

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.
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HST3

Metal expansion anchor

Seismic 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, fex cupe = 25 N/mm?

- Ogap = 1,0 (no hole clearance between anchor and fixture); in case of connections with hole clearance, ag,, = 0,5
has to be used

Characteristic resistence
Anchor size M8 M10 M12 M16 M20

Eff. Anchorage depth hg [mm] 47 60 70 85 101

Seismic performance category C1
Tensile Ngg seis

HST3/HST3-BW [KN] 7,5 12 17,9 24,0 311

HST3-R/HST3-R-BW [KN] 7,5 12 17,9 24,0 311
Shear Vg seis

HST3/HST3-BW [KN] 12,5 21,4 32,2 48,7 77,6

HST3-R/HST3-R-BW [KN] 15,0 22,8 36,6 60,4 56,7

Seismic performance category C2

Tensile Ngy seis

HST3/HST3-BW [kN] 3,0 10,4 17,9 24,0 31,1

HST3-R/HST3-R-BW [kN] 34 10,4 17,9 24,0 31,1
Shear Vriseis

HST3/HST3-BW [kN] 9,5 16,1 26,1 42,4 66,9

HST3-R/HST3-R-BW [kN] 8.1 15,7 22,4 42,6 49,5

Design resistence
Anchor size M8 M10 M12 M16 M20

Eff. Anchorage depth h | [mm] 47 60 70 85 101

Seismic performance category C1
Tensile Nrq seis

HST3/HST3-BW [kN] 5,0 8,0 11,9 16,0 20,7

HST3-R/HST3-R-BW [kN] 5,0 8,0 11,9 16,0 20,7
Shear Vgy seis

HST3/HST3-BW [KN] 10,0 17,1 25,8 39,0 62,1

HST3-R/HST3-R-BW [KN] 12,0 18,2 29,3 48,3 45,4

Seismic performance category C2

Tensile Ngqseis

HST3/HST3-BW [kN] 2,0 6,9 11,9 16,0 20,7

HST3-R/HST3-R-BW [kN] 2,3 6,9 11,9 16,0 20,7
Shear Vg seis

HST3/HST3-BW [kN] 7,6 12,9 20,9 33,9 53,5

HST3-R/HST3-R-BW [kN] 6,5 12,6 17,9 34,1 39,6
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HST3

Metal expansion anchor

Fire resistence

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

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

- Hilti Technical Data for concrete strength class C55/67 to C80/95: for a structural element that fulfills the
requirements according to DIN EN 1992-1-2 the fire resistences of C20/25 could be assumed.

- partial safety factor for resistence under fire exposure yy =1,0 (in absence of other national regulations)

Characteristic resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth he [ [mm] | 47 40 60 50 | 70 65 85 101 125
Fire Exposure R30
Tensile Nggsi
HST3/HST3-BW [kN] 0,9 15 2,4 2,3 5,0 4,4 7,1 9,1 12,6
HST3-R/HST3-R-BW [kN] 1,9 1,8 3,0 3,2 5,0 4,7 7,1 9,1 12,6
Shear Vgg s
HST3/HST3-BW [kN] 0,9 15 2,4 2,3 5,2 4,4 9,7 15,2 21,9
HST3-R/HST3-R-BW [kN] 4,9 4,7 11,8 8,9 17,1 16,9 31,9 37,0 62,8

Fire Exposure R120

Tensile Ngyi
HST3/HST3-BW [kN] 0,6 0,8 0,9 0,8 1,3 15 2,4 3,8 5,4
HST3-R/HST3-R-BW [kN] 15 15 2,4 2,5 4,0 3,8 5,6 7,3 10,1
Shear VRk fi
HST3/HST3-BW [kN] 0,6 0,8 0,9 0,8 1,5 1,5 2,4 3,8 5,4

HST3-R/HST3-R-BW [kN] 17 2,0 3,3 3,3 4,8 6,2 9,0 14,1 20,3

Design resistence

Anchor size M8 M10 M12 M16 M20 M24
Eff. Anchorage depth hg | [mm] 47 40 60 50 70 65 85 101 125
Fire Exposure R30
Tensile Nggsi
HST3/HST3-BW [kN] 0,9 15 2,4 2,3 5,0 4.4 7.1 9,1 12,6
HST3-R/HST3-R-BW [kN] 1,9 18 3,0 3,2 5,0 4,7 7.1 9,1 12,6
Shear Viysi
HST3/HST3-BW [kN] 0,9 15 2,4 2,3 5,2 4,4 9,7 15,2 21,9
HST3-R/HST3-R-BW [kN] 4,9 4,7 11,8 8,9 17,1 16,9 31,9 37,0 62,8

Fire Exposure R120

Tensile Ngggi
HST3/HST3-BW [kN] 0,6 0,8 0,9 0,8 1.3 15 2,4 3,8 54
HST3-R/HST3-R-BW [kN] 15 15 2,4 25 4,0 3,8 5,6 7,3 10,1
Shear Vggysi
HST3/HST3-BW [kN] 0,6 0,8 0,9 0,8 15 15 2,4 3,8 54

HST3-R/HST3-R-BW [kN] 1,7 2,0 3,3 3,3 4,8 6,2 9,0 141 20,3
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HST3

Metal expansion anchor

Materials and dimensions

Mechanical properties

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

fs”ength HST3-R/HST3-R-BW |[N/mm?] | 720 710 710 650 650 650
uk,thread

Yield strength | HST3/HST3-BW [N/mm?] | 640 640 640 576 560 450
fykhread HST3-R/HST3-R-BW |[N/mm?] | 576 568 568 520 520 500
Stressed [mm?7 | 366 | 58,0 84,3 157 245 353
cross-section Ag

Moment of mm3 | 312 | 623 109 277 541 935
resistance W

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

MCris HST3-R/HST3-R-BW |[Nm] 27 53 93 216 425 730

Material quality

Part Material

HST3/HST3-BW Carbon steel, galvanized to min. 5 pm
HST3-R/HST3-R-BW | Stainless steel

Bolt

Anchor dimensions

Anchor size M8 M10 M12 M16 M20 M24
Minimum thickness of fixture tix,min [mm] 2 2 2 2 2 2
Maximum thickness of fixture tix 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 A [mm] 13,6 16,0 20,0 25,0 28,3 36,0
o
=4 [Mro =T TN
| i : 1
L ez 1 L E, |
Setting instructions
Installation equipment
Anchor size Mg | M0 | wm12 | M6 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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HST3

Metal expansion anchor

Setting instruction for M8

4 mm:-n_".‘ﬁ-‘" o, B2

Setting instruction for M10

|- mmmm ;. HST3 HST2R _".'Is!-"' LR %]
M10ET0 10— v — 18—
K1 0xBO 20V [T - & -
K1 0 B0 30810 (R - 3 10
M10x100 40020 o [ v 40 2
MI0e110 500530 o« v - 50 30
MI0x130 TS0 o o — TO 50
M10x160 100/B0 - o — 100 BD
M10200 1400120 o — — 140 120
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HST3

Metal expansion anchor

Setting instruction for M12

M12xES 10/ L s - 10

M12x05 20 v - 20 -
M12xi05 3010 . v - 30 10
M12e11540/20 o+ =0 20
M12x125 50030 o v - 50
MIZxHMETWE0 o & - 70 50
M12xi6E BOTD o - 90 7O
M12x185 110V30 . (o - 110 90
M12c215 140120 o« - 140120
M12x235 1600140 - - 160 140
M12x255 180160 o - - 180 160
M1 2x295 2200200 . - - 220 200
M12x345 2700250 o - - 270 250

DD EC1

mbngn DD 30-W

Setting instruction for M16

=i HSTAHSTEA T ey
M1G6x115 15— s o - 15 -
M16x135 3515 e - 35 15
M1G6x145 45/25 . e W 45 25
M1BxTFD TS0 o - 70 &D
M1ExZ20 120F100 — 120 100
M16x260 1607140 v — 160 140
M16x300 200/1180 — 200 180
M16x360 260240 - — 260 240
M16x420 320/300 - — 330 300
M16x470 370350 - — 370 350

mm
[,80° DD 30w

DD EC-1
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HST3

Metal expansion anchor

Setting instruction for M20

1 = E— i HETZ HSTIA fwi bz

M2 170 —30 5 v - 30

Setting instruction for M24

|.ommm ;. HSTA HSTAA b b2
M24x200 130 [ [ - =
MP4a230 60 [ [ - (=]

For detailed informations on installation see instruction for use given with the package of the product.
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HST3

Metal expansion anchor

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 dewt S [mm] 8,45 10,45 12,5 16,5 20,55 24,55

h mm - 48 60 78 - -
Nominal anchorage depth om. 2 (mml

Pnom 2 [mm] 54 68 80 98 116 143

. het1” [mm] - 40 50 65 - -

Effective anchorage depth b

e 2 [mm] 47 60 70 85 101 125
Depth of drill hole hy 1n [mm] - 53 68 86 - -
(hammer drilled holes) h12n [mm] 59 73 88 106 124 151
Depth of drill hole h1 14 [mm] - 58 70 88 - -
(diamond drilled holes) hy o [mm] 64 78 90 108 ; -
Dlameter of clearance hole in di< [mm] 9 12 14 18 29 26
the fixture
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 only.

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

hmin
hi

hnom
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HST3

Metal expansion anchor

Setting parameters for M8 and M10

Anchor Size M8 M10
c te cl C20/25 to C50/60% | C12/15” CZI%/ZS C20/25 to C50/60* | C12/15"
oncrete class C55/67 to C80/95” | C16/20” | L v | C55/67 to C80/95” | C16/20°
Effective anchorage
depth he [mm] 47 47 40 60 60
Minimum base material |, = | 0| gg 100 100 80 100 120 120
thickness
- L Smin [mm] 35 35 35 50 40 40 70
Minimum spacing in non-
ked concrete
cracke forcz | mm] | 55 50 65 95 100 60 90
. . Smin [mm] 35 35 35 40 40 40 45
Minimum spacing in
ked concrete
cracke forcz | [mm] | 50 50 55 90 100 55 85
. . .| Cmin [mm] 40 40 50 50 60 50 80
Minimum edge distance in
- ked concrete
non-crac forsz | (mm] | 60 50 80 190 9 90 120
. . .| Cmin [mm] 40 40 40 45 60 45 70
Minimum edge distance in
ked concrete
cracked ¢ forsz | [mm] | 50 50 75 180 90 80 120
Critical spacing for splitting | Scr.sp [mm] 141 141 188 168 180 180 240
failure and concrete cone
failure Sern [mm] 141 141 120 180 180
Critical edge distance for | Cersp [mm] 71 71 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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HST3

Metal expansion anchor

Setting parameters for M12 and M16

Anchor size M12 M16

c te cl CZtO/ 25 | c20/25 to C50/607 | C12/15” CZtO/ 25 | co0125 to C50/607 |C12/15Y
oncrete class s 0‘/)6 o® | C85/67 t0 C80/95” | C16/20” CSO(/)GOa) C55/67 to C80/95” |C16/20”

Effective anchorage depth | her [mm] 50 70 70 65 85 85

Minimum base material

X Rmin [mm] 100 120 140 140 120 140 160 160
thickness

. L 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

N o sun | [mm] | 50 50 50 80 65 80 65 70
Minimum spacing in
K
cracked concrete forc= | [mm]| 105 | 90 70 120 | 130 | 130 | 95 125
cun | [mm] | 60 60 55 90 65 65 65 | 110

Minimum edge distance in

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

k
cracked concrete fors> | [mm] | 210 120 110 170 240 180 150 165

Critical spacing for Scr,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 CerN [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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HST3

Metal expansion anchor

Setting parameters for M20 and M24

Anchor size M20 M24
C20/25 tg) C20/25 t?
a a,
Concrete class eo0/%0 C12’15E; eo0/80 C12/15E;
C55/67 to C16207 | o571 | C16/20
C80/95" C80/95"
Effective anchorage depth e [mm] 101 101 125 125
Minimum base material thickness Nimin [mm] 160 200 200 250 250
o ] HST3/HST3-BW Smin [mm] 120 90 90 125 180
Minimum spacing ) for ¢ > [mm] | 180 130 165 255 375
in non-cracked
concrete HST3-R/ Smin [mm] 120 90 90 125 180
HST3-R-BW for c 2 [mm] 180 130 165 205 375
Smin [mm] 120 90 90 125 140
HST3/HST3-BW
Minimum spacing forc 2 [mm] 180 130 140 180 325
in cracked concrete 73R/ Smin [mm] | 120 90 90 125 140
HST3-R-BW forc= [mm] 180 130 140 130 325
distance fors = [mm] 180 180 270 295 400
in non-cracked HST3-R/ Cmin [mm] 120 80 120 150 260
concrete HST3-R-BW fors= | [mm] | 180 180 270 235 400
o HST3/HST3-BW Crmin [mm] 120 80 100 125 230
(';’I'g;;mngg‘ edge fors= | [mm] | 180 | 180 240 240 295
in cracked concrete HST3-R/ Cmin [mm] 120 80 100 125 230
HST3-R-BW fors= | [mm] | 180 180 240 140 295
Critical spacing for splitting failure and | Scr.sp [mm] 384 404 375 500
concrete cone failure SerN [mm] 303 303 375 375
Critical edge distance for splitting Cer,sp [mm] 192 202 188 250
failure and concrete cone failure CerN [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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HST3

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: NRra s

- Concrete pull-out resistance:  Nggp = NORd,p -fep

- Concrete cone resistance: Nrac = NORd,C -fee - fan-fan - fan - fren

. Concrete splitting resistance (only non-cracked concrete):
— N0
NRd,sp =N Rd,c © fB,c ° fl,sp . fz,sp ‘ f3,sp ‘ fh,sp ‘ fre,N

Basic design tensile resistance

Design steel resistance Ngg s

Anchor size M8 M10 M12 M16 M20 M24
\.. |HST3/HST3-BW kN] | 141 23,2 32,2 54,3 88,7 90,1
Ros THST3-R/HST3-R-BW | [kN]| 12,6 20,5 30,4 49,6 82,7 100,0

Design pull-out resistance Nggp = N%ap - fap

Anchor size | wm8 | w10 M12 M16 M20 M24

Non cracked concrete

\° HST3/HST3-BW [kN] 8,0 13,3 16,7 - - 40,0
RAP IHST3-R/HST3-R-BW | [KN] 8,0 13,3 16,7 - - 40,0

Cracked concrete

Nr HST3/HST3-BW [kN] 5,0 8,0 13,3 - - 26,7
P IHST3-R/HST3-R-BW | [kN] 5,0 8,0 13,3 - - 26,7
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HST3

Metal expansion anchor

Design concrete cone resistance Ngrgsp = N"Rd‘c -fge-fon-fon-fan - fren
Design splitting resistance ® Ngg.sp = Nrac * foc - Frsp - f2.sp * fasp * Frsp * fren

Anchor size M8 M10 M12 M16 M20 M24
Effective anchorage depth het | 47 40 | 60 50 | 70 65 | 8 | 101 | 125
Non cracked concrete

NORd i HST3/HST3-BW [kN]| 10,8 8,5 15,6 11,9 19,7 17,6 26,4 34,2 47,1

HST3-R/HST3-R-BW | [KN]| 10,8 8,5 15,6 11,9 19,7 17,6 26,4 34,2 47,1

Cracked concrete

NG HST3/HST3-BW [kN]| 7,7 6,1 11,2 8,5 14,1 12,6 18,8 24,4 33,5
Rd,c

HST3-R/HST3-R-BW | [kKN]| 7,7 6,1 11,2 8,5 14,1 12,6 18,8 24,4 33,5

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®

Ie} o Lo o N~ Lo o Lo o N~ Lo [T9} o
Concretestrengthdesignation | § | S | S [ 21 8 1 31212181 2/51Z ¢

O O O O O @) @) O O @) O O O
foc = (focune/25N/mm2)* 2 2 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]1,00|1,10|1,22 1,34 | 1,41]1,48]1,55]1,55] 1,55 | 1,55 | 1,55
For HST3 M20 and M24
fop |068[085]1,00[1,10|1,22]1,34]1,41]1,48]1,55|1,60|1,66|1,72]178

a) fucube = CONCrete compressive strength, measured on cubes with 150 mm side length
b) Valid only for standard embedment depth

a)

Influence of edge distance

c/Cer N

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

fin = 0,7+0,3clcgn <1
fisp = 0,7 +0,3:C/Cerp < 1

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

fan = 0,5-(1 +clegn) <1

1Ez,sp = 05(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 ?

S/Ser N

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
S/Scrsp

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

f3sp = 0,5-(1 + S/Sersp) <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 | 065 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1,00
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HST3

Metal expansion anchor

Influence of base material thickness

h/hes 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 (23,68
fhep = [M/(2-he)]*® 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

fen = 0,5 + he/200mm < 1 0,74% 1 0,70® | 0,80% | 0,75% | 0,85® | 0,83% [ 0,93% | 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 fien = 1 may be applied.

Shear loading

The design shear resistance is the lower value of

- Steel resistance:
. Concrete pryout resistance:

- Concrete edge resistance:

VRd,s

VRdep = K- Ngrac

VRde = VORd,c 3 PO 0 U VI SRR

Basic design shear resistance

Design steel resistance Vrgs

Anchor size

M8 M10 M12 M16 M20 M24
Effective anchorage depth het 47 40 60 50 70 65 85 101 125
Vv HST3/HST3-BW [kN]| 11,0 17,5 18,9 27,2 28,3 43,6 442 67,1 62,7
Rds HST3-R/HST3-R-BW [kN]| 12,6 20,5 20,2 24,9 29,4 38,9 50,9 77,8 88,5
Design concrete pryout resistance Vggcep = K Nga,c”
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 25
k-factor for C12/15 1 2 2 2 2 2
a) Nrgc: Design concrete cone resistance
Design concrete edge resistance 2 VRdc = VORd,c ~fge T -Thn-Ta-Ther-Te
Anchor size M8 M10 M12 M16 M20 M24
Effective anchorage depth Net 47 40 60 50 70 65 85 101 125
Non-cracked concrete
HST3/HST3-BW kN
Vo [kN] 5,9 8,5 8,6 11,6 11,7 18,8 18,9 27,3 37,1
" |HST3-R/HST3-R-BW | [kN]
Cracked concrete
HST3/HST3-BW kN
Vo [kN] 4,2 6,0 6,1 8,2 8,3 13,3 13,4 19,3 26,3
" |HST3-R/HST3-R-BW | [kN]

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

16
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HST3

Metal expansion anchor

Influencing factors

Hilti data” Data according to ETA-98/0001 Hilti Data”
o 2818|8528 | B8 |5|R2|8]8
Concrete strength designation | & 3 S 5 S > S 3 S 3 S S 2
(ENV 206) — — N N ™ ™ < < To) Te] © ~ ©
®) ®) ©) ©) O ) ) O @) O ®) ®) ®)
foc = (focune/25N/Mm2)*2 2 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
a) fecube = CcONcrete compressive strength, measured on cubes with 150 mm side length
b) Valid only for standard embedment depth
Influence of angle between load applied and the direction perpendicular to the free edge
Angle B 0° 10° 20° 30° 40° 50° 60° 70° 80° | =290°
\Y%
M- | L
/ , (sing, ) | B) 1100|101 | 105|113 | 1,24 | 1,40 | 1,64 | 1,97 | 2,32 | 2,50
(cosar, f +
25
Influence of base material thickness
h/c 015 | 03 | 045 | 06 [ 075 | 09 | 105 | 12 | 135|215
fn=  {h/(1,5-c)}"* <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/hg

anchor | 075[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 ]043|054|065|0,65|0,65| 065|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 ]10,84|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
1,50 184 |11,07]1,22|1,38[153|1,68|1,84|1,84|1,84|1,84|184|184|184|184| 184|184
1,75 2,32 |132]149|165|1,82]|1,98| 2,15| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32| 2,32
2,00 2,83 | 159|1,77|194| 2,12| 2,30| 2,47| 2,65| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83| 2,83
2,25 3,38 ]1,88|206| 225|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 |217|2,37| 257|2,77| 2,96| 3,16| 3,36| 3,56| 3,76| 3,95| 3,95| 3,95| 3,95| 3,95| 3,95
2,75 456 ]249| 269|290 3,11 3,32| 3,52| 3,73| 3,94| 4,15| 4,35| 4,56| 4,56| 4,56 | 4,56 | 4,56
3,00 520 |]2,81|3,03| 3,25| 3,46| 3,68| 3,90| 4,11| 4,33| 4,55| 4,76| 4,98| 5,20| 5,20| 5,20 5,20
3,25 586 | 3,15| 3,38| 3,61| 3,83| 4,06| 4,28| 451| 4,73| 4,96 5,18| 5,41| 5,63| 5,86| 5,86| 5,86
3,50 6,55 | 3,51|3,74| 3,98]| 4,21| 4,44| 4,68| 491| 5,14| 5,38| 5,61| 5,85| 6,08| 6,31| 6,55| 6,55
3,75 7,26 | 3,87| 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|450| 4,75| 5,00| 5,25| 5,50| 5,75| 6,00| 6,25| 6,50| 6,75| 7,00| 7,25| 7,50| 7,75
4,25 8,76 |]4,64|490| 515|5/41| 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| 557]| 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 Cpin.

c/he
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HST3

Metal expansion anchor

Influence of embedment depth
Anchor size M8 M10 M12 M16 M20 | M24
frer= 0,05 (het / d)-® 098 | 051 | 1,01 | 0,55 | 0,97 | 053 | 0,83 | 0,76 | 0,80

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 Cmin.

Combined tension and shear loading

For combined tension and shear loading see section “Anchor Design”.
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HST3

Metal expansion anchor

Precalculated values

Design resistance calculated according ETAG 001, Annex C and data given in ETA-98/0001, issue 2015-11-06.
All data applies to concrete C 20/25 — fy cupe =25 N/mm2,
Recommended loads can be calculated by dividing the design resistance by an overall partial safety factor for

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

Design resistance for a single anchor, without edge effects

Anchor size M8 M10 M12 M16 M20 | M24
Effective anchorage depth hes [mm] [ 47 40 60 50 70 65 85 101 | 125
m:z::zg base material h | mm | 80 | 80 | 120 | 100 | 140 | 120 | 160 | 200 | 250
Tensile Nggq
Non-cracked concrete
§ HST3/HST3-BW [kN] 8,0 8,5 13,3 | 119 | 16,7 | 17,6 | 26,4 | 34,2 | 40,0
VR HST3-R/HST3-R-BW | [kN] | 80 | 85 | 13,3 | 11,9 | 16,7 | 17,6 | 26,4 | 34,2 | 40,0
b, Cracked concrete
HST3/HST3-BW [kN] 5,0 6,1 8,0 8,5 13,3 | 12,6 | 18,8 | 24,4 | 26,7

HST3-R/HST3-R-BW | [kN] 5,0 6,1 8,0 8,5 13,3 | 12,6 | 18,8 | 24,4 | 26,7
Shear Vgq, without lever arm
Non-cracked concrete

HST3/HST3-BW [kN] | 11,0 | 175 | 189 | 27,2 | 28,3 | 43,6 | 44,2 | 67,1 | 62,7
<t - HST3-R/HST3-R-BW | [kN] | 12,6 | 20,5 | 20,2 | 249 | 29,4 | 38,9 | 50,9 | 77,8 | 88,5
D Cracked concrete
HST3/HST3-BW [kN] | 11,0 | 16,2 | 18,9 | 23,6 | 28,3 | 42,9 | 44,2 | 67,1 | 62,7
HST3-R/HST3-R-BW | [kN] | 12,6 | 16,2 | 20,2 | 23,6 | 29,4 | 38,9 | 50,9 | 77,8 | 83,9
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HST3

Metal expansion anchor

Design resistance for a single anchor, with min. edge distance (C = Cpin)

Anchor size M8 M10 M12 M16 M20 M24

Egstﬁ“’e anchorage he |[mm]| 47 | 40 60 50 70 65 85 101 125

m:ggggbase material h|tmml| 80 | 80 | 100 [ 120|100| 120 | 140|120 | 140|160 | 160 | 200 | 250
min

Min. edge distance in . 170?
Non-cracked concrete  Cmin [mm]| 40 | 50 | 60 | 50 | 60 | 60 | 55 | 65 | 65 | 65 [120| 80 150"

Min. edge distance in

cracked concrete Cmin |[mm]| 40 [ 45 | 60 | 45 | 55| 60 | 55 | 65 | 65 | 65 [120| 80 125

Tensile Ngq
Non-cracked concrete
§ HST3/HST3-BW [kN]| 7,4 16,0 |11,7(10,5| 8,9 |13,5(12,9(12,7|17,0|17,0(24,6|20,0 40,0

HST3-R/HST3-R-BW |[[kN]| 7,4 6,0 (11,7(10,5| 8,9 |13,5|12,9|12,7|17,0(17,0(17,0|24,7 39,8

C..n | Cracked concrete

HST3/HST3-BW [kN]| 3928|6757 (|51|82]|78]|78|11,2|11,2|20,5|16,0 25,2

HST3-R/HST3-R-BW ([kN]| 3,928 |6,7|57(51|82)|78|78(11,2|11,2|20,5(16,0 25,2

Shear Vgq4, without lever arm

Non-cracked concrete

HST3/HST3-BW [kN]| 3414562 (496,266 (59|66 |81]|81]|191(11,4 32,6

“ | HST3-R/HST3-R-BW |[[kN][3,4|/45|6,2|49|62|66|59|66|81]8,1](19,1|11,4 27,5

Cmin | Cracked concrete

HST3/HST3-BW [kN]| 2,4 128 |44 |30(39|47|42|54|5,7]|5,7|135|8,1 15,4

HST3-R/HST3-R-BW ([kN]| 2,428 (44 (30|39 |4,7|42|54|57]|57|135|8,1 15,4

a) For HST3/HST3-BW
b) For HST3-R/HST3-R-BW
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HST3

Metal expansion anchor

Design resistance for double anchor, without edge effects, with min. spacing (S= Smin)

Anchor size M8 M10 M12 M16 M20 M24
Effective anchorage depth hg |[mm] | 47 | 40 60 50 70 65 85 101 125
Minimum base material

. [mm]| 80 | 80 [100 (120 (100|120 | 140|120 | 140|160 | 160 | 200 | 250
thickness Nmin

Min. spacing in Non-cracked

[mm]| 35 | 50 | 40 [ 40 | 55 | 50 | 60 | 75 | 80 | 65 | 120 | 90 | 125
concrete Smin

Min. spacing in cracked
n. spacing | [mm]| 35 | 40 | 40 | 40 | 50 | 50 | 50 [ 65 | 80 | 65 |120| 90 | 125

Concrete Smin
Tensile Ngq
Non-cracked concrete
§ HST3/HST3-BW [kN] | 6,8 1551|9696 |78 (12,2(12,7|12,0|17,3(16,6(22,4|21,1(31,4
\t-“f HST3-R/HST3-R-BW ([kN]| 6,8 |55 (9,6 |96 | 7,8 (12,2(12,7|12,0|17,3|16,6(22,4|21,1(31,4
“Smn | Cracked concrete
HST3/HST3-BW [kN]| 35128555542 |74 ]|74|6,9|11,4(10,9|17,0(15,8|22,4
HST3-R/HST3-R-BW |[kN]| 3,5 (28 | 55|55 (42|74 |74|69(11,4|10,9(17,0|15,8|22,4

Shear Vgq, without lever arm

Non-cracked concrete
HST3/HST3-BW [kN][11,0]16,1|25,5|18,9|22,6|33,9(28,3|41,7|59,1(44,2|76,3|67,1|62,7

Q‘.l’_Smi:' HST3-R/HST3-R-BW |[[kN]|12,6|16,1|20,2(20,2|22,629,4|29,4|38,9(50,9(/50,9(76,3(70,9|78,4
Cracked concrete
HST3/HST3-BW [kN]| 9,3 | 7,6 [14,6(14,6]11,8|20,6|20,6(23,6(39,0(37,2(54,4|50,6|55,9
HST3-R/HST3-R-BW |[[kN]| 9,3 | 7,6 |14,6|14,6|11,8|20,6|20,6|23,6(39,0|37,2(54,4|50,6 55,9
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