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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3 and HST3-R is an anchor
made of galvanized steel (HST, HST3), stainless steel (HST-R, HST3-R) or high corrosion
resistant steel (HST-HCR) which is placed into a drilled hole and anchored by torque-controlled
expansion.

The product description is given in Annex A.

2 Specification of the intended use in accordance with the applicable European
Assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance

Characteristic resistance to tension load (static and | See Annex B8 to B13, C1 to C4
quasi-static loading) Method A

Characteristic resistance to shear load (static and See Annex C5 to C8
quasi-static loading)

Displacements See Annex C9 to C12
Characteristic resistance and displacements for See Annex C13 to C25
seismic performance category C1 and C2
3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
Resistance to fire See Annex C26 to C35
33 Aspects of durability linked with the Basic Works Requirements
Essential characteristic Performance
Durability See Annex B1

Z87144.22 8.06.01-195/22
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4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330232-01-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

Issued in Berlin on 3 November 2022 by Deutsches Institut fur Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Ziegler

Z87144.22 8.06.01-195/22
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Installed condition

Figure A1:
Hilti metal expansion anchor HST, HST-R and HST-HCR
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Figure A2:

Hilti metal expansion anchor HST3 and HST3-R with standard hexagon nut respectively optional
dome nut

2

Fi

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex A1
Installed condition
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Figure A3:
Hilti metal expansion anchor HST3 and HST3-R with Filling Set and standard hexagon nut
respectively optional dome nut
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Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex A2
Installed condition
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Cold-formed version

Product description: Hilti metal expansion anchor HST, HST-R and HST-HCR

Machined version

/ Sleeve / Bolt

Sleeve Washer Hexagon
\ / nut
E Length
\ identification
Bolt Marking:
HST: HSTM ,,‘/tﬂx,max
HST-R:  HST-R M .. ./fix,max

HST-HCR: HST-HCR M .../t max

Hexagon

o nut

& =
Tipos o

N\ Length

Anchor types, marking and identification

/ identification
Marking: HST-HCR M .. ./ix,max Washer

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex AJ

Z105556.22
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Product description: Hilti metal expansion anchor HST3 and HST3-R

Cold-formed version

Bolt P Washer

/ Length
m: E :DU -~ identification

) o |/ ~—___ Hexagon
- nut
Sleeve Marking:

HST3: HST3 M .. tﬁx,1i’tfi><,2
HST3-R: HST3-R M ... tay 1/tix2

“ELSE

b Dome nut

/ S

-
_efELSH

\ S \ Marking:
= RO _ HST3:  HST3M ... tox i/t
HST3-R: HST3-RM ... tix i/t +2

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description
Anchor types, marking and identification

Annex Ad

Z105556.22
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Machined version M8 - M16

Bolt

Washer
_/
A Length

1.m / identification

\ Marking:

. J~—_____Hexagon
L nut

Marking:
HST3:

HST3: HST3 M ... tix 1/tfix 2
HST3-R: HST3-R M ... tax 1/tfix2
' Bolt r Washer P Dome nut
/ /
/ I| rd
/ !
— / .
o e |
i.‘ - .‘\. _;f
""-. - "\_\ Marking:
REiR \_ HST3: HST3M.. taiftx2
HST3-R: HST3-R M ... tax1/tix2 .2
Machined version M20 - M24
Sleeve Bolt Hexagaon
J = ™
: — \ Length
L identification

()
\ Washer

HST3 M ... tax 1/t 2
HST3-R: HST3-R M ... tax 1/tix 2

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description
Anchor types, marking and identification

Annex Ab

Z105556.22
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Table A1: Length identification HST, HST3, HST-R, HST3-R, HST-HCR

Letter A B C D E f Il
[mm]| 381 | 50,8 | 635 | 76,2 | 88,9 | 100,0 | 100,0
< [mm]| 50,8 | 63,5 | 76,2 | 88,9 | 101,6 | 100,0 | 100,0

v

Anchor length

Letter F o A ” | > -
[mm]| 1018 | 114,3 | 125,0 | 127,0 | 139,7 | 152,4 | 1651
< [mm]]| 1143 | 127.0 | 1250 | 139,7 | 1524 | 165,71 | 177.8

IV

Anchor length

=
z
C
1
£
A

Letter L
[mm]| 177.8 | 190,5 | 203,2 | 215.9 | 228.6 | 241,3 | 254,0
< [mm]| 190,5 [ 203,2 | 215,92 | 228,86 | 241,3 | 2540 | 2794

v

Anchor length

Letter r s T ] A" W X
[mm]| 260,0 | 2794 | 3048 | 330,2 | 355,86 | 381,0 | 4064
< [m]| 260,0 | 304,8 | 330,2 | 355,6 | 381,0 | 4068,4 | 431,8

v

Anchor length

Letter Y z AA BB CcC DD EE
[mm]| 431,8 | 4572 | 4826 | 508,0 | 533,4 | 5588 | 5842
< [mm]| 4572 | 4826 | 508,0 | 533,4 | 5568,8 | 584,2 | 6096

IV

Anchor length

Letter FF GG HH [l JJ KK LL
[mm]| 6096 | 6350 [ 6604 | 6858 | 711.2 | 7366 | 762,0
< [mm]| 6350 | 6604 | 6858 | 711,2 | 736,6 | 762,0 | 787 4

v

Anchor length

Letter MM NN Q0 PP QQ RR S8
[mm]| 7874 | 812,8 | 8382 | 863,6 | 889,0 | 2144 | 939.8
< [mm]| 812,8 | 838,2 | 863.6 | 889,0 | 9144 | 939,58 | 965,2

v

Anchor length

Letter TT uu \AY
[mm]| 965,2 | 990,6 (1018,0
< [mm]| 990,6 |1016,0(1041,4

A"

Anchor length

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex A6
Length identification

Z105556.22 8.06.01-195/22
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Table A2: Materials

Designation

Material

HST (Carbon steel)

Expansion sleeve

Stainless steel A4 according to EN 10088-1:2014

Bolt

Carbon steel, galvanized, coated {transparent),
rupture elongation (lo = 5d) > 8§ %

Washer

Carbon steel, galvanized

Hexagen nut

Carbon steel, galvanized

Filling Set (Carbon steel)

Sealing washer

Carbon steel, galvanized

Spherical washer

Carbon steel, galvanized

HST-R (Stainless steel)
Corrosion resistance class lll according EN 1993-1-4:2006+A1:2015

Expansion sleeve

Stainless steel A4 according to EN 10088-1:2014

Bolt

Stainless steel A4 according to EN 10088-1:2014, cone coated (red or transparent),
rupture elongation (lo = 5d} > 8 %

Washer

Stainless steel A4 according to DIN EN IS0 3506-1:2010

Hexagon nut

Stainless steel A4 according to DIN EN SO 3506-2:2010, coated

Filling Set (Stainless steel)
Corrosion resistance class lll according EN 1993-1-4:2006+A1:2015

Sealing washer

Stainless steel A4 according to ASTM A 240/A 240M:2019

Spherical washer

Stainless steel A4 according to EN 10088-1:2014

HST-HCR (High corrosion resistance steel)
Corrosion resistance class V according EN 1993-1-4:2006+A1:2018

Expansion sleeve

Stainless steel A4 according to EN 10088-1:2014

Bolt

High corrosion resistance steel according to EN 10088-1:2014, cone coated (red),
rupture elongation (lo = 5d) > 8 %

Washer

High corrosion resistance steel according to EN 10088-1:2014

Hexagon nut

High corrosion resistance steel according to EN 10088-1:2014, coated

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description
Materials

Annex A7

Z105556.22
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Table A2 continued

Designation Material

HST3 (Carbon steel)

X M10, M16: Carbon steel, galvanized or stainless steel according to EN 10088-1:2014
Expansion sleeve |18 M12, M20, M24: Stainless steel according to EN 10088-1:2014

Carbon steel, galvanized, coated {transparent),

Bolt rupture elongation (lo = 5d) > 8§ %

Washer Carbon steel, galvanized

Hexagon nut

Dome nut Carbon steel, galvanized

Filling Set (Carbon steel)

Sealing washer Carbon steel, galvanized

Spherical washer Carbon steel, galvanized

HST3-R (Stainless steel)
Corrosion resistance class lll according EN 1993-1-4:2006+A1:2015

Expansion sleeve Stainless steel A4 according to EN 10088-1:2014

Stainless steel A4 according to EN 10088-1:2014, cone coated (transparent),

Bolt rupture elongation (lo = 5d} > 8 %

Washer Stainless steel A4 according to DIN EN SO 3506-1:2010

Hexagon nut

Dome nut Stainless steel A4 according to DIN EN SO 3506-2:2010, coated

Filling Set (Stainless steel)
Corrosion resistance class Il according EN 1993-1-4:2006+A1:2015

Sealing washer Stainless steel A4 according to ASTM A 240/A 240M:2019

Spherical washer Stainless steel A4 according to EN 10088-1:2014

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex A8
Materials

Z105556.22 8.06.01-195/22
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Injection mortar Hilti HIT-HY 200-A

Hybrid system with resin, hardener, cement and water
Foil pack 330 ml and 500 ml

Marking: -
HLTIHT
Production number and
production line

Expiry date mm/yyyy

=T =T E=HEE=TD

Product name: “Hilti HIT-HY 200-A"

Static mixer Hilti HIT-RE-M

Dispensers

Hilti HDM 330 Hilti HDE 500

Table A3: curing time Hilti HIT-HY 200-A

=Ny

4¥ 200-A  Hilti HIT-HY 200-A  Hitti HIT-HY 200-A  Hiltl HIT-HY 200-%

Temperature of base material / environment Curing time teure Hilti HIT-HY 200-A

-10°C te -5°C 7 hours
4°C to 0°C 4 hours
1°C to 5°C 2 hours

6°C to 10°C 75 minutes

11°C to 20°C 45 minutes

21°C to 30°C 30 minutes

31°C to 40°C 30 minutes

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description
Injection mortar

Annex A9

Z105556.22
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Table A4: Dimensions HST, HST-R and HST-HCR

HST, HST-R, HST-HCR M8 M10 M12 M18 | M20" | M24 "
Maximum length of anchor fmax € [mm] 260 280 285 350 450 500
Shaft diameter at the cone dr [mm] 55 7.2 8,5 11,6 14,6 17,4
Length of expansion sleeve fg [mm] 14,8 18,2 227 243 28,3 36,0

Y Only HST and HST-R

HST, HST-R and HST-HCR

'
1 I IF —_"__’Z‘"_‘____JH' ||
o |
]
fs f ‘
Table A5: Dimensions HST3 and HST3-R
HST3, HST3-R M3 M10 M1i2 M16 M20 m24
Maximum length of anchor fmax € [mMm] 260 280 350 475 450 500
Shaft diameter at the cone dr (mm)] 5,60 6,94 822 11,00 14,62 17,4
Length of expansion sleeve fg [mm] 13,6 16,0 20,0 250 28,3 36,0
Diameter of washer dw 2 [mm] | 15,57 | 19,48 | 23,48 | 2948 | 36,38 | 43,38
HST3 and HST3-R
@dw
| 2dr —

==

T -

A

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Product description Annex A10
Dimensions

Z105556.22 8.06.01-195/22
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Table A6: Dimensions Filling Set

Filling Set to fill the annular gap between anchor and fixture

Filling Set used for HST, HST-R, HST3, HST3-R M3 M10 M12 M16 M20
Diameter of sealing washer dvs [mm] 38 42 44 52 60
Thickness of sealing washer hvs [mm] 5
Sealing washer Spherical washer
|
7) <
',_'Aﬁ
dvs hvs
— -
Dome nut
Table A7: Dimensions Dome nut
Dome nut used for HST3, HST3-R M8 M10 M12 M16
Length of thread Lihread 2 [Mm] 13,3 16,8 17,8 223
Length of nut Lon 2 [mm] 18,1 21,9 240 295
L'.'z\read Lthvaad
LDN LDN
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Product description Annex A11
Dimensions
7105556.22 8.06.01-195/22
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Specifications of intended use

Base materials:

- Compacted reinforced or unreinforced normal weight concrete without fibres according to
EN 206-1:2013 + A1:2018.

«  Strength classes C20/25 to C50/80 according to EN 208-1:2013 + A1:2016.
. Cracked and uncracked concrete

Use conditions {(Environmental conditions):
+  Structures subject to dry internal conditions (all materials)

«  For all other conditions according EN 1993-1-4:2006 + A1:2015 corresponding to corrosion resistance
classes Annex A7 und A8 Table A2 (stainless steels).

Design:

«  Anchorages are designed under the responsibility of an engineer experienced in anchorages and
cancrete work.

«  Verifiable calculation notes and drawings are prepared taking account of the Ioads to be anchored. The
position of the anchor is indicated on the design drawings (e. g. position of the anchor relative to
reinforcement or to supports, etc.).

+  Anchorages are designed in accordance with:
EN 1992-4:2018 and EQTA Technical Report TR 055, 12/2016
. In case of requirements to resistance to fire local spalling of the concrete cover must be avoided.

Installation:

+  Anchor installaticn carried out by appropriately qualified personnel and under the supervision of the
person respensible for technical matters of the site.

«  The anchor may only be set once.
- Overhead applications are permitted.

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended use Annex B1
Specifications

Z105556.22 8.06.01-195/22
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Table B1: Drilling technique HST, HST-R and HST-HCR

HST, HST-R and HST-HCR M8 M10 M12

M16

M201" | M24"

Hammer drilling (HD) cree— v v V'

" Only HST and HST-R

Table B2: Drilling technique HST3 and HST3-R

HST3, HST3-R M8 M10 M12

M16

M20 M24

Hammer drilling (HD) G v v ¢

Diamond coring (DD) with

¢ DD EC-1 coring tool and
DD-C ... TS/TL core bits or =), v v v
DD-C ... T2/T4 core bits 2 )
s DD 30-W coring tool and
C+ ... SPX-T (abrasive) core bits

Hammer drilling with Hilti hollow drill bit i i "
TE-CD/YD ... drilling system (HDB) I

Table B3: Drill hole cleaning

Hilti hand pump for blowing out boreholes

Manual cleaning (MC): E

Compressed air cleaning (CAC):
Air nozzle with an orifice opening of 3,5 mm in
diameter

Automated cleaning (AC):

Cleaning is performed during drilling with Hilti
TE-CD and TE-YD drilling system including
vacuum cleaner

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended use
Specifications

Annex B2

Z105556.22
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Table B4: Methods for application of torque moment HST, HST-R and HST-HCR
HST, HST-R and HST-HCR M8 M10 M12 M16 | M20" | M24"

Torque wrench F—— v v v v v v

U Only HST and HST-R

Table B5: Methods for application of torque moment HST3 and HST3-R

HST3, HST3-R M8 M10 M12 M16 M20 M24
Torque wrench = ! v v v v v v
Machine torqueing with Hilti '

SIW BAT-A22 impact wrench and N v v v v - -
SI-AT-A22" adaptive torque module -—

) Equivalent combinaticn of Hilti SIW + SI-AT tool, compatible to this anchor type, may be used

Table B6: Overview use and performance categories HST, HST-R and HST-HCR

Anchorages subject to: HST, HST-R, HST-HCR

M8 to M24 (HST and HST-R)
Static and quasi static loading M8 to M16 (HST-HCR)

Table : C1,C3,C5

Seismic performance category M10 to M16 (HST and HST-R)
c1/C2 Table : C7, C9, C11, C12, C15, C16
Static and quasi static loading M8 to M24
under fire exposure Table : C19, C21

Table B7: Overview use and performance categories HST3 and HST3-R

Anchorages subject to: HST3, HST3-R
M10 to M16 (for her1)
Static and quasi static loading M8 to M24 (for het2)

Table: C2, C4,C6

M8 to M20 (for her2)
M12 (for her1)
Table : C8, C10, C13, C14, C17, C18

M10 to M16 (for her1)
M8 to M24 (for her2)
Table : C20, C22

Seismic performance category
Cc1/C2

Static and quasi static loading
under fire exposure

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended use Annex B3
Specifications

Z105556.22 8.06.01-195/22
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Table B8: Installation parameters for HST, HST-R and HST-HCR

Installation parameters

HST, HST-R, HST-HCR M3 M10 M12 M16 M20" | M24"
Naominal diameter of drill bit do [mm] 8 10 12 16 20 24
Cuttng diameter of dar< [mm]| 845 | 1045 | 12,50 | 16,50 | 2055 | 24,55
Drill hole depth hi 2 [mm] 65 80 95 115 140 170
Effective embedment depth het [mm] 47 80 70 82 101 125
Nominal embedment depth Hrom [mm] 55 69 80 95 117 143
Maximum diameter of clearance hole | N o i a4 aer ~n ne
in the fixture 2 ar tmmj 7 e ' e “< =
Installation torque moment Tinst [Nm] 20 45 80 110 240 300
Maximum thickness of fixture tixmax < [mm] 195 200 200 235 305 330
Width across flats SwW [mm] 13 17 19 24 30 36
" Only HST and HST-R
4 For the design of bigger clearance holes in the fixture see EN 1992-4:2018.

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended use Annex B4

Z105556.22
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Table B9: Installation parameters for HST3 and HST3-R

HST3, HST3-R M3 M10 M12 M16 M20 M24
Naminal diameter of drill bit dg (mm] 8 10 12 16 20 24
;‘;ﬁﬂ?g'ﬂgﬁﬁg drilling dax<s  [mm)| 845 | 1045 | 1250 | 1650 | 2055 | 24,55
Drill hole depth 1=} hi1z  [mm] - Hef + 13 | her + 18 | her + 21 - -
Effective embedment depth het 1 [mm] - 40-59 | 50-69 | 65-84 - -
Nominal embedment depth hrom1  [mm] - het + 8 | Ret + 10 | het + 13 - -
Drill hole depth 13! hi22  [mm] |het+ 12 | het + 13 | het + 18 | het + 21 | her + 23 | 151
Effective embedment depth hetz  [mm) | 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Naminal embedment depth fromz  [mm] | her+7 | her +8 | her+ 10 | her + 13 | her + 15| 143
Mo dare oAy | 0 | 2 | 4 | 0 | 2 | 2
Installation torque moment Tinst [Nm] 20 45 60 110 180 300
Maximum thickness of fixture tomax  [Mm] 195 220 270 370 310 330
Width across flats SW [mm] 13 17 19 24 30 36
¥1n case of diamond drilling + 5 mm for M8 to M10 and + 2 mm for M12 to M24
% For the design of bigger clearance holes in the fixture see EN 1992-4:2018.
3 In case of hammer drilling with non-cleaned boreholes + 12 mm for M8 to M20

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended use Annex B5

Installation parameters
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HST, HST-R and HST-HCR

Setting depth mark

Fixture

HST3 and HST3-R (standard embedment depth)

(optional)
Vg
Yo
v
Yyad
rd
LS
”
iy
7/ —
/7
’
2/ 7 B - B
Vs
Yy L —
v VAT
2/’ ’
s G
2/ G
Ve 7S Ioas s SS S Ss
/71 NS S S S S s
s PP VIS IY VT4 VIS ISV IS IS IS IYIFIYIy IS,
//1/ /////////////////////
Flet trix
- Anem -
by
P

™
i

Installation parameters

Setting depth mark Fixture
o (optional) _\ /7
L1 Y
A A A . 3 NN
> ,/ P d 4 /' .\\. ——
_,j’l / — Tihs
AL t
‘4 i ]
Y ; £t ~ D =
A V. NS e N\ 1
,/‘\ EI 3 ’ ._/' / "/,.f . A :
s \ '\\ L ; K P y / . \\\-
\\ \
hef trix
|l Hrom -
| himin ae
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B6
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Setting depth mark

HST, HST-R, HST3 and HST3-R with Filling Set to fill the annular gap between
anchor and fixture

/7 Fixture

Installation parameters

.\ \ | (optional)
i '\\I \]
i T
v . t
s L
: \\ Y Injection mortar
' Ref tric HIT-HY 200-A
Rrem
hy
hmin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B?7
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Table B10: Minimum spacing and edge distance for HST, HST-R and HST-HCR

Minimum spacing and minimum edge distance

M8 M10 M12 M1i6 M20" | M24 "
Minimum thickness of concrete Ao [mm]| 100 120 140 160 200 250
member
Effective embedment depth Net (mm] 47 60 70 az 101 125
Cracked concrete
HST
Smin [mm] 40 55 80 70 100 125
Minimum spacing @
forcz [mm] 50 70 75 100 160 180
Crmin [mmj 45 55 55 70 160 125
Minimum edge distance 2
fors= [mm] 50 90 120 150 225 240
HST-R
o ‘ smn  [mm]| 40 55 60 70 100 | 125
Minimum spacing #
forcz [mm] 50 65 75 100 130 130
o _ Crin  [mm]| 45 50 55 60 100 | 125
Minimum edge distance 2
fors= [mm] a0 90 110 160 160 140
HST-HCR
Srun [mm]| 40 55 60 70 3 3
Minimum spacing @
forcz [mm]| 50 70 75 100 3 &2
Crin [mm]| 45 50 55 60 3 3)
Minimum edge distance 2
forsz [mm]| 50 90 110 160 3 %
" Only HST and HST-R
2 Linear interpolation for smin and cmin allowed
3 No performance assessed
, <
Crrin %
I + +
Smin
¥
A
______________ -
b lenv‘ Srnin > hiin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B8
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Table B10 continued
M3 M10 M12 M16 | M20" | M24 "
Minimum thickness of concrete Ao [mm]| 100 120 140 160 200 250
member
Effective embedment depth Net (mm] 47 60 70 az 101 125
Uncracked concrete
HST
Smin [mm] 60 55 80 70 100 125
Minimum spacing @
forcz [mm]| 50 80 85 110 225 255
Crmin [mmj 50 55 55 85 140 176
Minimum edge distance 2
forsz [mm]| 60 115 145 150 270 295
HST-R
o ‘ Sin [mm]| €0 55 60 70 100 125
Minimum spacing #
forcz [mm]| 60 70 80 110 195 205
o _ Crin [mm]| €0 50 55 70 140 150
Minimum edge distance 2
fors= [mm] 60 115 145 160 210 235
HST-HCR
Srun [mm]| 60 55 60 70 3 3
Minimum spacing @
forcz [mm]| 50 70 80 110 3 &2
Crmin [mm]| 60 55 55 70 3 3
Minimum edge distance 2
forsz [mm]| &0 115 145 160 3 %
" Only HST and HST-R
2 Linear interpolation for smin and cmin allowed
3 No performance assessed
, <
Crrin %
I + +
Smin
¥
. A
______________ -
b lenv‘ Srnin > hiin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B9

Minimum spacing and minimum edge distance
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Table B11: Minimum spacing and edge distance for HST3 and HST3-R

Minimum spacing and minimum edge distance

M8 M10 M12 M16 M20 M24
Mlnln;um thickness of concrete Ao [mm] 250
member According Table B12
Effective embedment depth Ref.2 [mm] 125
Cracked concrete
HST3
Smin [mm] 125
Minimum spacing "
forcz [mm] ) 180
According Table B12
Crin Imm] 125
Minimum edge distance '
forsz [mm] 240
HST3-R
Smin [mm] 125
Minimum spacing !
forcz [mm] 130
According Table B12
Crmin [mm] 125
Minimum edge distance "’
forsz [mm] 140
Y Linear interpolation for smin and cmin allowed
2 No performance assessed
,k <
Crnin %
I 4 4 %
Smin %
] &
N Crninh ~ Smin g min
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B10
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Table B11 continued
M8 M10 M12 M16 M20 M24
Mlnln;um thickness of concrete Ao [mm] 250
member According Table B12
Effective embedment depth Ref.2 [mm] 125
Uncracked concrete
HST3
Smin [mm] 125
Minimum spacing "
forcz [mm] ) 255
According Table B12
Crrin [mm] 170
Minimum edge distance '
forsz  [mm] 295
HST3-R
L . Smin [mm] 125
Minimum spacing !
forcz [mm] 205
According Table B12
Crmin [mm] 150
Minimum edge distance "’
forsz [mm] 235
Y Linear interpolation for smin and cmin allowed
2 No performance assessed
,k <
Crnin %
o \
Smin %
N Crninh ~ Smin min
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B11
Minimum spacing and minimum edge distance
7105556.22 8.06.01-195/22
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Table B12: Minimum spacing and edge distance for HST3 and HST3-R

M3 M10 M12 M16 M20 M24
Minimum thickness of concrete he [mm] BO + het | 80 + het |[100 + he120 + her| 160 + hes ‘
member min - hefemin | - her,min - hefmin | - her,min - Nefmin Ac_lc_:olr)clilng
able
Minimum effective embedment hetmin  [mm]| 47 40 50 85 101 B11
depth
Cracked concrete
HST3 and HST3-R
o ) Smin [mm]| 35 40 50 85 90
Minimum spacing )
forcz  [mm] According Table B13 ACEO"C“"Q
Tabie
o ] Crmiin [mm]| 40 45 55 85 80 B11
Minimum edge distance
farsz  [mm] According Table B13
Minimum required splitting area Aspreq.  [MM?][15,0-10%23,7-10%|33,5-10%44,7-10°/61,0-10° 1

Uncracked concrete
HST3 and HST3-R

Smin [mm]| 35 40 50 65 90
Minimum spacing - .
forcz [mm] According Table B13 Ac‘lc':olr)cljmg
able
o ) Crmin [mm]| 40 45 55 65 80 B11
Minimum edge distance -
forsz [mm] According Table B13
Minimum required splitting area Asprea. [Mm?][19,6-10%31,0-10%43,9-10°(58,4-10%|79,8-10° T

"*No performance assessed

For the calculation of the minimum edge distance and spacing in combination with variable embedment
depths and slab thicknesses the following equation has to be fulfilled:

Asp,ef 2 Asp,req_
With:

Asper.  Effective splitting area according to Table B13
Aspreq: Minimum required splitting area according to Table B12

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended Use Annex B12
Minimum spacing and minimum edge distance
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Table B13: Effective splitting area HST3 and HST3-R

Effective splitting area Asper for concrete slab thickness h > her + 1,5 - ¢ and h 2 hmin
oy S*3-cC — (R e ‘ 2 For
Anchors and anchor groups with het < 1,5 - C Aspei=(B-C)-(het+ 1,5 - C) [mm?] c2 Com
For
Anchor groups with ﬁfj’,l g e Apef=(3-Cc+8) (hes+1,5-C) [mMm3] | ¢ 2 Cmin
s $ 2 Smin
. s5>3-¢C For
Anchors and anchor groups with " het> 15 - ¢ Aspef=(6-C)- (3 ) [mm?] 2 Coin
For
Anchor groups with ¥ ﬁsf’ ¢ ‘ Aspet={(3-c+8) - (3-¢) [mm?] | ¢ 2 Cmin
e215-¢C S 2 Smin
Effective splitting area Asp.er for concrete slab thickness h £ her + 1,5 - ¢ and h 2 hein
e 8>»3-c g . 2 For
Anchors and anchor groups with het < 1,5 - C Agper=(B-2c)-h [mm?] C 2 Coin
For
Anchor groups with ﬁ 531 ; c Aper=(3-c+8) ' h [mMm?] | c 2 cmn
e ! S 2 Smin
. s>3-¢C For
Anchors and anchor groups with het> 15 - ¢ Aper=(6-¢c) - (h—het+1,5-¢)  [mm7] | . o
For
Anchor groups with ¥ ﬁ 53 € Aspet=(3-c+s)-(h—hes+15-¢) [mm? |c2cmn
215 -¢C &= S
" Edge distance and spacing must be rounded up to increments of 5 mm
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B13
Minimum spacing and minimum edge distance
7105556.22 8.06.01-195/22
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Installation instruction HST, HST-R and HST-HCR

Hole drilling and cleaning

a) Hammer drilling (HD):
M8 to M24

i -

R90°

'@

Anchor setting
a) Hammer setting: b) Machine setting (setting tool):

M8 to M24 M8 to M24

h HS-5C
G F@Eﬁw

Check setting

{ (V4

1—
! @ &

Anchor torqueing

a) Torque wrench:
M8 to M24

(=217

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended Use Annex B14
Installation instructions
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Installation instruction HST3 and HST3-R

Hole drilling and cleaning

a) Hammer drilling (HD): b) Diamond coring (DD): ¢) Hammer drilling with Hilti
M8 to M24 M8 to M24 hollow drill bit (HDB):
M12 to M24
1]

:

o

Hole drilling (without cleaning)
a) Hammer drilling

non-cleaned (HD nc):
M8 to M20

D_E&'f

e

Anchor setting

a) Hammer setting:

b) Machine setting (setting tool):

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended Use
Installation instructions

Annex B15
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Installation instruction HST3 and HST3-R

Check setting

Anchor torqueing
a) Torque wrench: b) Machine torqueing:
M8 to M24 M8 to M16
e —®]

mmpiéfg

]@:l‘i? ]—| 9

| 1
S 1]

&_@xl

e |

HAT-AZ2

SWI-BATAZY @

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended Use
Installation instructions

Annex B16
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Installation instruction HST, HST-R, HST3 and HST3-R with Filling Set

Installation of sealing washer

Anchor torqueing

a) Torque wrench:
M8 to M20

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Intended Use Annex B17
Installation instructions
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Table C1: Characteristic tension resistance for Hilti metal expansion anchor HST,
HST-R and HST-HCR in cracked and uncracked concrete
M3 M10 M12 M16 | M20" | M24 "
Steel failure
HST
Characteristic resistance Nrks [kN]] 19,0 32,0 45,0 76,0 117.,0 127.,0
Partial safety factor Vs 2 [] 1,50 1,41
HST-R
Characteristic resistance NRks [kN]| 17,0 28,0 40,0 69,0 109,0 156,0
Partial safety factor Yids 2 [ 1,50 1,56 1,73
HST-HCR
Characteristic resistance NRrks [kN]| 19,4 32,3 45,7 84,5 3 3
Partial safety factor Yis 2 [-1 1,50 3 3
Pullout failure
HST
Characteristic resistance in
cracked concrete C20/25 NRie [kN]| 5.0 .0 12,0 20,0 30,0 40,0
Characteristic resistance in
uncracked concrete C20/25 Nrkp [kNI} 9.0 16,0 20,0 35.0 50,0 60,0
Installation safety factor Yinst 1| 1,20 1,00
HST-R
Characteristic resistance in N kN]| 5.0 5.0 120 25 0 300 400
cracked concrete C20/25 Ricp ‘ ‘ ' ‘ : ’
Characteristic resistance in
uncracked concrete C20/25 Nrxp [kNI| .0 16,0 | 200 | 350 ) 500 ) 600
Installation safety factor Yinst -] 1,00
HST-HCR
Characteristic resistance in 3) 3)
cracked concrete C20/25 Nrip [kNI| 5.0 9.0 12,0 25.0
Characteristic resistance in 3) 3)
uncracked concrete C20/25 Nk [kNI| .0 16,0 | 200 | 350
Installation safety factor Yinst [] 1,00 3 3)
" Only HST and HST-R
2 In absence of other national regulations
% No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C1
Characteristic values of resistance under tension loading in cracked and uncracked
concrete
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Table C1 continued
M8 M10 M12 M6 | M20" | M24 D
Pulleut failure
HST, HST-R and HST-HCR
ye C20/25 1,00
Increasing factor for Nrkp for ye  C30/37 1,22
cracked and uncracked concrete ye  C40/50 1.41
ye  C50/60 1,55
Concrete cone and splitting failure
HST, HST-R and HST-HCR
Effective embedment depth het [mm]| 47 80 70 82 101 125
Factor for cracked concrete ker N [-] 7.7
Factor for uncracked concrete Kuer,n [ 11,0
Characteristic resistance in 0
uncracked concrete C20/25 N'Ricsp [kN]| 9,0 16,0 20,0 35,0 50,0 60,0
Spacing z”'N (mm] 3 her
Cr,5p
. Cer W
Edge distance [mm] 1.5 her
Cersp
' Only HST and HST-R
2 |n absence of ather national regulations
¥ No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C2
Characteristic values of resistance under tension loading in cracked and uncracked
concrete
7105556.22 8.06.01-195/22
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Table C2: Characteristic tension resistance for Hilti metal expansion anchor HST3
and HST3-R in cracked and uncracked concrete
M3 M10 M1i2 M18 M20 m24
Steel failure
HST3
Characteristic resistance Nrks [kN]| 197 32,5 45,1 76,0 124,2 127.,0
Partial safety factor Vs [] 1,40 1,41
HST3-R
Characteristic resistance NRks [kN]| 17,7 28,7 425 69,4 115,8 156,0
Partial safety factor Yis ' [-1 1,40 1,56
Pullcut failure
HST3
Effective embedment depth Rer 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Characteristic resistance in
cracked concrete C20/25 NRrkp [kN]| 8,0 15,0 20,0 27,0 350 40,0
Characteristic resistance in
uncracked concrete C20/25 Nrkp [kN]| 12,0 22,0 25,0 age 499 60,0
Installation safety factor Yinst [ 1,00
HST3-R
Effective embedment depth Ret.2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Characteristic resistance in
oracked concrete C20/25 Nrkp [kN]| 8.5 15,0 20,0 27,0 35,0 40,0
Characteristic resistance in
uncracked concrete C20/25 Nrip [kN]| 12,0 22,0 25,0 38,6 49,9 60,0
Installation safety factor Yinst [ 1,00
HST3 and HST3-R
Effective embedment depth het 1 [mm] % 40-59 | 50-69 | 65-84 2 2
Characteristic resistance in MIN
2] . 2h 2)
cracked concrete C20/25 NRip [(kN] } (r;}:;[)), Nric Nrico
Characteristic resistance in MIN MIN
2y . . 2} 2)
uncracked concrete C20/25 Nrip [kN] (22,0, 1 (25,0 | Nre
Nrk.c) Nrk.c)
Installation safety factor Yinst [ 1,00
¥ In absence of other national regulations
2 No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C3
Characteristic values of resistance under tension loading in cracked and uncracked
concrete
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Table C2 continued
M3 M10 M12 M16 M20 M24
Pullout Failure
HST3 and HST3-R
we  C20/25 1,00
Increasing factor for Nrk, for ye  C30/37 1,22
cracked and uncracked concrete we  C40/50 1.41
y. C50/60 1,55
Concrete cone and splitting failure
HST3 und HST3-R
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Installation safety factor Yinst [ 1,00
Factor for cracked concrete Ker,N ] 7.7
Factor for uncracked concrete Kuer N [-] 11,0
E:Erffﬁiﬂséfnﬁfgfgx'zl Norisp  [kN]| 12,0 | 22,0 | 250 | 386 | 49,9 | 60,0
Spacing Ser N [mm] 3 het
Edge distance Cer.N [mm] 1,5 hy
Spacing Scr.ap [mm] 3 het 38het | 3 het
Edge distance Cer,sp [mm] 1,5 her 19 het | 1,5 het
HST3 und HST3-R
Effective embedment depth het 1 [mm] 2 40-59 | 50-69% | 65-84 2 2
Installation safety factor “Yinst [-1 2 1,00 2 2)
Factor for cracked concrete Ker.N - 2 7.7 2} 2
Factor for uncracked concrete Kuer,n [ 2 11,0 2} 2
Characteristic resistance in Norep  [KN] 2 (gﬂleo (2:15”; Neo 2 21
uncracked concrete C20/25 ' NRk,,c), NHK‘,C), |
Spacing SerN [mm]| 2 3 het 2 2
Edge distance CorN [mm] 2 1,5 het 2 2
Spacing Ser.sp [mm]| 2 42her | 3,6 het | 3.2 her 2 2
Edge distance Cersp [mm] 2 21 her | 1,8 het | 1,6 hes 2 2
Y In absence of other national regulations
2! No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C4
Characteristic values of resistance under tension loading in cracked and uncracked
concrete
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Table C3: Characteristic shear resistance for Hilti metal expansion anchor HST,
HST-R and HST-HCR in cracked and uncracked concrete

M3 M10 M12 M16 | M20" | M24 "

Steel failure, shear force without lever arm
HST
Characteristic resistance VoRks [kN]] 14,0 23,5 35,0 55,0 84,0 94,0
Partial safety factor Vs 2 [] 1,25 1,50
Ductility factor k7 [ 1,00
HST-R
Characteristic resistance Vs [kN]| 13,0 20,0 30,0 50,0 80,0 115,0
Partial safety factor Yis 2 [] 1,25 1,30 1,44
Ductility factor k7 [ 1,00
HST-HCR
Characteristic resistance Vokks [kN]] 13,0 20,0 30,0 55,0 3 3
Partial safety factor s 2t [-1 1,25 3 3
Ductility factor k7 -] 1,00 R 3
Steel failure, shear force with lever arm
HST
Characteristic resistance MPRks  [Nm]| 30 60 105 240 454 595
Partial safety factor Yis 2! -1 1,25 1,50
HST-R
Characteristic resistance M%ks [Nm]| 27 53 92 216 422 730
Partial safety factor s 2 -] 1,25 1,30 1,44
HST-HCR
Characteristic resistance M%xs [Nm]| 30 60 105 266 3 3)
Partial safety factor Yis 2 [ 1,25 o %
" Only HST and HST-R
2! In absence of other national regulations
¥ No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C5

Characteristic values of resistance under shear loading in cracked and uncracked

concrete
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Table C3 continued

M8

M10

M12

M16

M20 "

m24 "

Concrete pryout failure

HST, HST-R and HST-HCR

Installation safety factor Yinst

1,00

Pryout factor ks

2,0

2,0

22

2,5

2,5

2,5

Concrete edge failure

HST, HST-R and HST-HCR

Effective length of anchor in i
shear loading '

P
~|

)]
o

—

Lo ]
—

Diameter of anchor tnom

Installation safety factor Yinst

' Only HST and HST-R
2 In absence of other national regulations
¥ No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

concrete

Characteristic values of resistance under shear loading in cracked and uncracked

Annex C6
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Table C4: Characteristic shear resistance for Hilti metal expansion anchor HST3 and
HST3-R in cracked and uncracked concrete

M3 M10 M12 M16 M20 M24

Steel failure, shear force without lever arm
HST3
Effective embedment depth hef,2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180| 125
Characteristic resistance VOris [kN]| 13.8 23,6 354 55,3 83,9 94,0
ginf:]r:‘g‘z:mﬁc resistance using Vs  [kN]| 166 | 258 | 39,0 | 60,9 | 1004 | ¥
Pariial safety factor s -1 1,25 1,50
Ductility factor k7 [ 1,00
HST3-R
Effective embedment depth her.2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Characteristic resistance VOris [kN]| 157 25,3 36,7 63,6 97,2 | 1150
ginf:]r:‘g‘z:mﬁc resistance using Vs  [kN]| 19,5 | 28,4 | 443 | 702 | 1027 | ¥
Partial safety factor s ' [] 1,25 1,30
Ductility factor k7 [ 1,00
HST3
Effective embedment depth Rer.1 [m]| 2 40-59 | 50-69 | 65-84 2 2
Characteristic resistance ViRks [kN] 2 21,9 34,0 545 2} 2l
Partial safety factor s [] 2 1,25 2) 2)
Ductility factor k7 [] 2 1,00 2 2)
HST3-R
Effective embedment depth he 1 [mm] 2 40-59 | 50-69 | 65-84 2 2)
Characteristic resistance VORks [kN] 2 25,6 311 486 2 2
Partial safety factor s Ff 2 1,25 2 2
Ductility factor k7 [-] 2 1,00 2 2
" In absence of other national regulations
2 No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C7

Characteristic values of resistance under shear loading in cracked and uncracked

concrete

7105556.22 8.06.01-195/22




Page 40 of European Technical Assessment Deutsches

ETA-98/0001 of 3 November 2022 Institut
English translation prepared by DIBt Ba Utec"':l?lz
Table C4 continued
M3 M10 M12 M16 M20 M24

Steel failure, shear force with lever arm
HST3
Characteristic resistance M°Rks  [Nm] 30 80 108 240 457 595
Partial safety factor Yis 't [] 1,25 1,50
HST3-R
Characteristic resistance MPRes  [Nm]| 27 53 93 216 425 730
Partial safety factor s [-] 1.25 1,30
Concrete pryout failure
HST3 and HST3-R
Effective embedment depth he 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Installation safety factor Yinst -] 1,00
Pryout factor ks 1] 2,82 2,67 278 3,41 3,20 2,50
HST3 and HST3-R
Effective embedment depth hef.1 [m]| 2 40-59 | 50-69 | 65-84 2 2
Installation safety factor “Yinst -] 1,00
Pryout factor ke [-] 2 2,67 2,78 3,41 2 2l
Concrete edge failure
HST3 and HST3-R
Efﬁ;’f'?;iﬁﬂgm of anchor in k2 [mm]| 47-90 |60-100 | 70-125 | 85-160 [101-180| 125
Effective length of anchor in
shear loading with shallow It [mm]| 2 40-59 | 50-69 | 85-84 2 2
emhedmenth depth
Diameter of anchor drom [mm] 8 10 12 16 20 24
Installation safety factor Yinst ] 1,00
" In absence of other national regulations
4 No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C8

Characteristic values of resistance under shear loading in cracked and uncracked

concrete

Z105556.22
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Table C5: Displacements under tension and shear loads for Hilti metal expansion
anchor HST, HST-R and HST-HCR for static and quasi static loading

Displacements under tension and shear loading

M3 M10 M12 M16 | M20" | M24 "
Displacements under tension loading
HST
Tension load in cracked concrete N [kN]] 2,0 43 57 g5 14,3 18,0
o o [mm][ 1,3 0,2 0,1 0,5 1,9 2,2

Carresponding displacement

N [mm]| 1,2 1.0 1,2 1,2 2.3 2,5
Tension load in uncracked concrete N [kN]] 3.8 7.6 9,5 18,7 23,8 286

Sno [mm]| 0,2 0,1 0,1 0,4 0,6 0,5
Corresponding displacement

O [mm]| 1.1 1.1 1.1 1.1 1.4 1.4
HST-R and HST-HCR
Tension load in cracked concrete N [kN]| 2.4 43 57 11,9 14,3 19,0

Sno [mm]| 0,6 0,2 0,8 1,0 1,1 0,8
Correspending displacement

Sn [mm]| 1,5 1,2 1,4 1,2 1,2 1,7
Tension load in uncracked concrete N [kN]| 4.3 7.6 95 16,7 23,8 28,6

Sno [mm]| 0.1 0.1 0,1 0.1 0.5 0.8
Carresponding displacement

Shiso [mm]| 1,5 12 1,4 1,2 1,2 1,7
Displacements under shear loading
HST
Shear load in cracked and un- v kN]| 8.0 13.4 20,0 314 48,0 45,0
cracked concrete

Svo [mm]| 2,5 25 3.7 4,0 27 2,0
Corresponding displacement

Sye [mm]| 3,8 37 55 6,0 41 3,0
HST-R and HST-HCR
Shear load in cracked and un-
cracked concrete v [kN]| 7.4 11,0 17,0 27.5 40,0 57,0

S Svo [mm]| 16 3.3 4,9 2,2 2,5 2,5

Carresponding displacement

B [mm]| 24 4.9 7.4 3.3 3.7 3.7
T Only H8T and HST-R

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C9

Z105556.22
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Table C6: Displacements under tension and shear loads for Hilti metal expansion
anchor HST3 and HST3-R for static and quasi static loading

Displacements under tension and shear loading

M3 M10 M12 M16 M20 M24
Displacements under tension loading
HST3
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Tension load in cracked concrete N [kN]] 3.6 57 9,5 13.4 17,4 19,0
Sno [mm]| 06 0,6 0,8 1,8 13 2,2
Corresponding displacement
O [mm]| 1.1 1.3 1.6 1.7 1.8 2,5
Tension load in uncracked concrete N [kN]| &7 g5 11,9 18,9 24.4 28,6
Sno [mm]| 0,2 0,3 0,2 0,8 0,5 0,5
Carresponding displacement
S [mm]| 04 0,5 0.4 1,5 0,9 1.4
HST3-R
Effective embedment depth Net 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
Tension load in cracked concrete N [kN]| 3.6 57 95 13,4 17.4 19,0
Snp [mm]| 06 0,6 0,8 1,8 1.3 0,8
Correspending displacement
Sh [mm]| 1,1 13 1,6 1,7 1,8 1,7
Tension load in uncracked concrete N [kN]| &7 9.5 11,9 18,9 24 .4 286
Sno [mm]| 0,2 0,3 0,2 0.8 0.5 0,8
Corresponding displacement
Oy [mm]| 04 0,5 0,4 1,5 0,9 1,7
HST2 and HST3-R
Effective embedment depth het 1 [mm] D 40-59 | 50-69 | 65-84 1 "
Tension load in cracked concrete N [kN] D 43 6,1 9,0 n R
o Sno [mm]| © 0,6 0,4 0,6 " "
Carresponding displacement
Bnee [mm] D 1.3 1,6 1.7 i g
Tension oad in uncracked concrete N [kN] B 8.1 8.5 12,6 R R
Sno [mm] B 0,2 0,7 0,8 g R
Corresponding displacement -
O [mm] b 0.4 1,2 1.5 g Y
¥ No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C10
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Table C6 continued

Displacements under tension and shear loading

M8 M10 M1i2 M18 M20 M24
Displacements under shear loading
HST3
Effective embedment depth Ref.2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180| 125
Shear load in cracked and un-
cracked concrete A [kN]] 7.9 13,5 20,2 31,6 47,9 450
Svo [mm]| 28 25 3,8 43 27 2,0
Corresponding displacement
D= [mm]| 4.2 37 56 6.4 41 3,0
Shear load in cracked and un- 1
cracked concrete using Filling Set v (KNI} 9.5 4.7 22,3 34.8 57.4
o Svo [mm]| 2,9 2,3 2,0 2,3 59 "
Carresponding displacement
B [mm]| 4.4 3.4 3,0 3.5 8.8 R
HST3-R
Effective embedment depth het 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Shear load in cracked and un- v kN]| 8.9 14.5 21.0 363 556 57.0
cracked concrete
dvo [mm]| 71 23 33 57 3.2 2,5
Corresponding displacement
S [mm]| 10,7 3.4 4.9 85 48 3.7
Shear load in cracked and un- v kN[ 111 | 162 | 253 | 401 | 587 |
cracked concrete using Filling Set
Svo [mm]| 1.9 2,0 23 34 4.9 R
Corresponding displacement
Sye [mm]| 2,9 3,0 3.4 50 73 R
" Nao performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C11
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8.06.01-195/22




Page 44 of European Technical Assessment Deutsches

ETA-98/0001 of 3 November 2022 Institut
fiir
English translation prepared by DIBt Bautechnik

Table C6 continued

Displacements under tension and shear loading

M8 M10 M1i2 M18 M20 M24
Displacements under shear loading
HST3
Effective embedment depth het1 [mm] D 40-59 | 50-69 | 65-84 R B
Shear load in cracked and un- 1 1 1
cracked concrete v [kN] 12,5 19.4 311
dvo [mm][ P 4.2 3,1 4.4 1 1)
Corresponding displacement
B [mm]| Y 6.3 4,7 6.6 l 1)
HST3-R
Effective embedment depth her1 [mm] " 40-59 | 50-69 | 85-84 1t g
Shear load in cracked and un- v (kN] 1 14.6 17.8 278 1 1
cracked concrete
Svo [mm] R 37 3,9 3,5 1 R
Corresponding displacement :
Sy [mm] n 56 5,8 53 1t g
" No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C12
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Table C7: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C1

M3 M10 M12 M16 M20 M24

Steel failure
HST
Characteristic resistance Nrisct  [kN] 3 32,0 45,0 76,0 3 3
Partial safety factor sct Ff ® 1,50 3 3
HST-R
Characteristic resistance Nrksct  [kN] ol 28,0 40,0 69,0 2 3
Partial safety factor Yisc1 FIf ¥ 1,50 1,56 3 3
Pullout failure
HST and HST-R
Characteristic resistance Nrkpct  [kN] 3 8,0 10,7 18,0 8 8
Installation safety factor “Yinst [ o 1,00 2 3
Concrete cone failure ?
HST and HST-R
Installation safety factor “Yinst Fl @ 1,00 3 3
Splitting failure 2
HST and HST-R
Installation safety factor Yinst ] 1,00 S &
™ In absence of other national regulations
2 For concrete cone failure and splitting failure see EN 1992-4:2018
¥ No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C13

Characteristic tension resistance for performance category C1

2105556.22 8.06.01-195/22




Page 46 of European Technical Assessment Deutsches
ETA-98/0001 of 3 November 2022 Institut

fiir
English translation prepared by DIBt Bautechnik

Table C8: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C1

M3 M10 M12 M16 M20 M24

Steel failure
HST3
Effective embedment depth etz [mMm]| 47-90 | 60-100 | 70-125 | §5-160 [101-180 3
Characteristic resistance Nresctr  [kN]| 19,7 32,5 45,1 76,0 | 1242 3
Partial safety factor gtV [-1 1,40 3
HST3-R
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 3
Characteristic resistance Nrksct  [kN]| 17,7 28,7 425 69,4 | 1158 ¥
Partial safety factor wsct [ 1,40 &
Pullout failure
HST3
Effective embedment depth Ret2 [mm]| 47-80 | 60-100 | 70-125 | 85-160 |101-180 ¥
Characteristic resistance Nrkpct  [kN]| 8,0 150 20,0 27.0 350 3
Installation safety factor Yinst [-1 1,00 3
Effective embedment depth hef 1 [mm] 3 3 50-69 & &2 3
Characteristic resistance Nrkpc1  [kN] & 3 12,2 3 3 3
Installation safety factor Yinst [ 1,00 &
HST3-R
Effective embedment depth Ref> [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 3
Characteristic resistance Nrkp.c1  [kN] 8.5 15.0 20,0 27.0 35,0 3
Installation safety factor Yinst [-1 1,00 8
! In absence of other national regulations
2 For concrete cone failure and splitting failure see EN 1992-4:2018
¥ No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C14

Characteristic tension resistance for performance category C1
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Table C8 continued
M8 M10 M12 M16 M20 M24
Concrete cone failure 2
HST3 and HST3-R
Effective embedment depth Nei 2 [mm]| 47-90 | 60-100 | 70-125 | §5-160 [101-180 &2
Installation safety factor Yinst [-1 1,00 2
Splitting failure
HST3 and HST3-R
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180 3
Installation safety factor Yinst [-1 1,00 %
" In absence of other national regulations
% For concrete cone failure and splitting failure see EN 1992-4:2018
3 No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C15
Characteristic tension resistance for performance category C1
7105556.22 8.06.01-195/22
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Table C9: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C1

Characteristic shear resistance for performance category C1

M3 M10 M12 M16 M20 M24
Steel failure
HST
Partial safety factor Ys,c1 ] 1,25 3 3
Characteristic resistance Vresct  [KN] 3 16,0 27.0 413 8 3
Reduction factor according to a 3 3
: i i Ulgap [-] ’ 1,0 ) )
EN 1992-4.2018 with gap filling
Reduction factor according to x 3 3 3
. : ath Clgap [-] 05

EN 1992-4:2018 without gap filling
HST-R
Partial safety factor et Ff ® 1,25 1,30 3 3
Characteristic resistance VRksct  [kN] 3 13,6 23,1 37,5 8 8
Reduction factor according to L 3 10 3 3
EN 1992-4:2018 with gap filling Clgap '
Reduction factor according to [l 2 05 3) 3)
EN 1992-4:2018 without gap filling %% ’
Concrete pryout failure 2
HST and HST-R
Installation safety factor Yinst Ff 2 1,00 3) 3)
Concrete edge failure ?
HST and HST-R
Installation safety factor Yinst [ &2 1,00 3 3
¥ In absence of other national regulations
2 For concrete pryout failure and concrete edge failure see EN 1992-4:2018
3! No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C16
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Table C10: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C1

M8 M10 M12 M16 M20 M24
Steel failure
HST3
Partial safety factor yms,c1 ¥ [-] 1,25 &
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 8
Installation with Hilti filling set
Characteristic resistance Vrksct  [kN]| 16,6 25,8 38,0 60,9 100,4 3
Reduction facter according to
EN 1992-4.2018 with gap filling !
Installation without Hilti filling set
Characteristic resistance Vresct  [KN]| 125 214 32,2 487 77,6 3
Reduction factor according to 3
. - (rgap ['] 0.5 ]
EN 1992-4:2018 without gap filling
Effective embedment depth her 1 [mm]| ¥ 3 50-69 3 3 3
Installation with / without Hilti filling set
Characteristic resistance VRksc1  [kN] 8 3 32,3 3 3 8
Reduction factor according to 3
. . - Clgap [-1 1,0 !
EN 1992-4.2018 with gap filling
Reduction factor according to [] 05 3)
EN 1992-4:2018 without gap filling %% ‘
HST3-R
Partial safety factor msct [-] 1,25 3
Effective embedment depth hes2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 3)
Installation with Hilti filling set
Characteristic resistance Vrescr  [kN]| 19,5 28,4 443 70,2 1027 3
Reduction facter according to
EN 1992-4.2018 with gap filling !
Installation without Hilti filling set
Characteristic resistance Vreksct  [kN]| 15,0 22,8 36,6 60.4 56,7 3
Reduction factor according to
. N C(gap ['] 0,5 3
EN 1992-4:2018 without gap filling
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C17
Characteristic shear resistance for performance category C1
Z105556.22 8.06.01-195/22
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Table C11 continued

Characteristic shear resistance for performance category C1

Concrete pryout failure 2
HST3 and HST3-R
Effective embedment depth Ret.2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 3
Installation safety factor Yinst [-] 1,00 3
Concrete edge failure 2
HST3 and HST3-R
Effective embedment depth het 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180 3
Installation safety factor Yinst [-] 1,00 3
" In absence of other national regulations
2 For concrete pryout failure and concrete edge failure see EN 1992-4:2018
% Nao performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C18
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Table C12: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M3 M10 M12 M16 M20 M24
Steel failure
HST
Characteristic resistance Nriscz  [kN] 3 32,0 45,0 76,0 3 3
Partial safety factor sc2 Ff ® 1,50 3 3
HST-R
Characteristic resistance Nrksco  [kN] ol 28,0 40,0 69,0 3 3
Partial safety factor Ysc2 FIf ¥ 1,50 1,56 3 3
Pullout failure
HST and HST-R
Characteristic resistance Nrkpcz  [KN] 3 33 10,0 12,8 3 3
Installation safety factor “Yinst [ o 1,00 2 3
Concrete cone failure ?
HST and HST-R
Installation safety factor “Yinst Fl @ 1,00 3 3
Splitting failure 2
HST and HST-R
Installation safety factor Yinst ] 1,00 S &

¥ No performance assessed

™ In absence of other national regulations
2 For concrete cone failure and splitting failure see EN 1992-4:2018

Table C13: Displacements under tension loads for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M8 M10 M12 M16 M20 M24
HST and HST-R
Displacement DLS Suezplyy  [mm] D 1.4 6,7 4.0 g n
Displacement ULS Sucoutsy  [mm] D 8,6 15,9 13,3 n "
" No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C19
Characteristic tension resistance and displacements under tensicn loads for performance
category C2
Z105556.22 8.06.01-195/22
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Table C14: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

M8 M10 M12 M16 M20 M24

Steel failure

HST3

Effective embedment depth herz [mm]| 47-90 | 60-100 | 70-125 | §5-160 [101-180 3)
Effective embedment depth hef,1 [mm] 3 3 50-69 %) 3 L
Characteristic resistance Nrkscz  [kN]| 19,7 32,5 451 76,0 124,2 3)
Partial safety factor wsc2 D [-] 1,40 3)
HST3-R

Effective embedment depth Nefz [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 ¥
Characteristic resistance Nrkscz [kN]| 17,7 28,7 42,5 69.4 115.8 3
Partial safety factor sz P [ 1,40 %
Pullout failure

HST3

Effective embedment depth Ref 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 3
Characteristic resistance Nrkpcz  [kN]| 3.0 10,4 19,5 27.0 350 3
Installation safety factor Yinst [ 1,00 %
Effective embedment depth het 1 [mm] 3 % 50-69 3 » 8
Characteristic resistance Nrkp.c2  [KN] 3 9 11,4 & &2 3
Installation safety factor Yinst [-1 1,00 3
HST3-R

Effective embedment depth et2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180 %
Characteristic resistance Nrepcz  [kN]| 3,4 10,4 18,5 27,0 35,0 3
Installation safety factor Yinst [-1 1,00 3

Cancrete cone failure ?
HST3 and HST3-R

Effective embedment depth Ref2 [mm]| 47-90 | 80-100 | 70-125 | 85-160 |101-180 3
Effective embedment depth hee [mm] 3 3 50-69 3 o %
Installation safety factor Yinst [ 1,00 %

Y In absence of other national regulations
2 For concrete cone failure and splitting failure see EN 1992-4:2018
3 No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C20
Characteristic tension resistance for perffermance category C2
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Table C14 continued

M8 M10 M12 M16 M20 M24

Splitting failure
HST3 and HST3-R
Effective embedment depth Nei 2 [mm]| 47-90 | 60-100 | 70-125 | §5-160 [101-180 &2
Effective embedment depth het 1 [mm] 3 3 50-69 3 3 3)
Installation safety factor “Yinst [-1 1,00 3

% No performance assessed

¥ In absence of other national regulations
2! For concrete cone failure and splitting failure see EN 1992-4:2018

Table C15: Displacements under tension loads for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

category C2

Characteristic tension resistance and displacements under tensicn loads for performance

M8 M10 M12 M16 M20 M24

HST3 and HST3-R
Effective embedment depth e 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 g
Displacement DLS dncaoisy  [mm]| 2,7 3,9 52 52 6.9 R
Displacement ULS 8nczuesy  [mm]| 10,5 13,7 13,9 11,9 184 R
HST3
Effective embedment depth het,1 [mm] 1 R 50-69 1 g "
Displacement DLS Sncziowsy  [mm] K g 1,2 R 1 n
Displacement ULS Sncziuesy  [mm) 1 1) 25 1) 1) 1)
" No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C21
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Table C16: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M3 M10 M12 M16 mM20 m24

Steel failure
HST
Partial safety factor Yus,c2 ] 1,25 3 3
Characteristic resistance Vrescz  [kN] 3 14,3 21,0 413 8 3
Reduction factor according to 3 a 3

: i i Ulgap [-] ) 1,0 } )
EN 1992-4.2018 with gap filling
Reduction factor according to x 3 3 3

. : ath Clgap [-] 0.5
EN 1992-4:2018 without gap filling
HST-R
Partial safety factor Wsc2 Ff ® 1,25 1,30 3 3
Characteristic resistance VRkscz  [kN] 3 12,0 18,0 37,5 8 8
Reduction factor according to L 3 10 3 3
EN 1992-4:2018 with gap filling Clgap ’
Reduction factor according to [l 2 05 3) 3)
EN 1992-4:2018 without gap filling %% ’
Concrete pryout failure 2
HST and HST-R
Installation safety factor Yinst Ff 2 1,00 3) 3)
Concrete edge failure ?
HST and HST-R
Installation safety factor Yinst [ &2 1,00 3 3

¥ In absence of other national regulations
2 For concrete pryout failure and concrete edge failure see EN 1992-4:2018
3! No performance assessed

Table C17: Displacements under shear loads for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M8 M10 M12 M16 M20 M24
HST and HST-R
Displacement DLS dvezpoisy  [mm] D 4,2 53 57 g "
Displacement ULS dvczusy  [mm] g 7.5 7.9 89 T "
" No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C22
Characteristic shear resistance and displacements under shear loads for performance
category C2
7105556.22 8.06.01-195/22
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Table C18: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

M3 M10 M12 M16 M20 M24
Steel failure
HST3
Partial safety factor Ys,c2 -1 1,25 &
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 8
Installation with Hilti filling set
Characteristic resistance Vrescz  [kN]| 9,9 16,0 286 48,5 84,3 3
Reduction factor according to 3
. N agap [‘] 1.0 !
EN 1992-4.2018 with gap filling '
Installation without Hilti filling set
Characteristic resistance Vrescz  [KN]| 9.5 16,1 26,1 42 4 66.9 3
Reduction factor according to 3
. oy (I.gap [‘] 0,5 !
EN 1992-4:2018 without gap filling
Effective embedment depth her,1 [mm][ & 3 50-69 3 3 3
Installation with / without Hilti filling set
Characteristic resistance Vrkscz  [kN] 3 3 15,6 8 8 8
Reduction factor according to 3
) . N agap [-] 1,0 !
EN 1992-4.2018 with gap filling
Reduction facter according to
EN 1992-4.2018 without gap filling !
HST3-R
Partial safety factor sc2 [-] 1,25 3
Effective embedment depth Ref,2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 3)
Installation with Hilti filling set
Characteristic resistance VRksc2 [kN]| ¢©9 17,2 276 42 5 67.4 3
Reduction factor according to 3
EN 1992-4.2018 with gap filling !
Installation without Hilti filling set
Characteristic resistance Vrescz  [KN]| 8,1 15,7 224 42 6 495 3
Reduction factor according to
. - agap ['] 0.5 3
EN 1992-4:2018 without gap filling
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C23
Characteristic shear resistance and displacements under shear loads far performance
category C2
Z105556.22 8.06.01-195/22




Page 56 of European Technical Assessment Deutsches
ETA-98/0001 of 3 November 2022 Institut
fir
English translation prepared by DIBt Bautechnik
Table C19 continued
Concrete pryout failure 2
HST3 and HST3-R
Effective embedment depth Ret.2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 3
Effective embedment depth het 1 [mm] » 3 50-69 3 3 &
Installation safety factor Yinst [- 1,00 %
Concrete edge failure 2
HST3 and HST3-R
Effective embedment depth hef 2 [mm]| 47-90 | 60-100 | 70-125 | 85-180 [101-180 %
Effective embedment depth Nef.1 [mm]| ¥ 3 50-69 3 3 3
Installation safety factor Yinst [-] 1,00 3)
" In absence of other national regulations
4 For concrete cone failure and splitting failure see EN 1992-4:2018
3 No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C24

Characteristic shear resistance for perfarmance category C2
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Table C20: Displacements under shear loads for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

M3 M10 M12 M16 M20 M24

HST3
Effective embedment depth et 2 [m]| 47-20 | 60-100 | 70-125 | 85-160 |101-180 "
Displacement DLS dveaprsy  [mm]| 34 4.0 4,6 4.8 52 R
Displacement DLS using N 1
FiIIing Set Qv .CZDLS) [mm] 1 ,4 1‘6 2,5 1 ,7 1‘9
Displacement ULS Sdvecausy  [mm]| 4.9 8.2 8.1 82 10,0 "
Dispiacement ULS using . _ 1
Filling Set dvezosy  [mm]] 4.3 4.4 7.2 3.9 53
Effective embedment depth her [mm] b g 50-69 b g R
Displacement DLS dvczoisy  [mm] D 1 52 n 1 n
Displacement ULS ey [mm] " 1t 8.4 " 1t g
HST3-R
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 "
Displacement DLS dvezosy [mm]| 3.5 5.0 6,0 58 3.9 n
Displacement DLS usin «
Filliﬁg Set ] dvczorsy  [mm]| 1.6 1.6 2,0 1,9 2,2 g
Displacement ULS dvcautsy  [mm]| 7.5 9.1 10,1 12,3 7.0 "
Displacement ULS using o 1
Filling Set dvezusy [mm]| 5,0 7.6 6.8 47 58
" Na performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C25

Displacements under shear loads for performance category C2
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Table C21: Characteristic tension resistance under fire exposure for Hilti metal
expansion anchor HST, HST-R and HST-HCR in ¢cracked and uncracked

concrete
M3 M10 M12 M16 | M20" | M24 "

Steel failure
HST

R30 NRks .k [kN]] 0,9 25 5,0 9.0 15,0 20,0

R60  Nrkssi  [kN]| 0,7 1,5 3,5 6,0 10,0 15,0
Characteristic resistance

R90 Nrks fi [kN]| 0.8 1,0 2,0 35 6,0 8,0

R120 Nressi  [KN]| 0,5 0,7 1,0 2,0 3,5 5,0
HST-R and HST HCR

R30  Nrkss  [kN][ 4,9 11,8 17,2 320 49,9 71,9
Characteristic resistance R&60  Nrkss  [kN]| 3.6 8.4 12,2 228 35,5 51,2

R0  Nress  [kN]| 2.4 50 7.3 13,5 21,1 30,4

R120 Nrkss  [kN]| 1.7 3.3 48 8.9 13,9 20,0
Pullout failure
HST

R30  Nrkpa  [kN]
Characteristic resistance ~ R60  Nreps  [KN]} 1.3 23 3.0 5.0 75 | 100
in concrete = C20/25 R90 Nk p. [kN]

R120 Ngkpa [kN] 1,0 1,8 24 4.0 6,0 8,0
HST-R and HST-HCR

R30  Nrkpsi  [kN]
Characteristic resistance R60 NRip.f [kNIf 1.3 2,3 3,0 6,3 7.5 10,0
in concrete = C20/25 ROO NRkp.fi [kN]

R120 Nrkes  [kN][ 1.0 1.8 24 50 8.0 8,0

" Only HST and HST-R

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure yws = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

and uncracked concrete

Characteristic values of resistance under tension loading under fire exposure in cracked

Annex C26
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Table C21 continued
M3 M10 Mi2 M18 M20" | M24"
Concrete cone failure
HST, HST-R and HST-HCR
R30 N%ken  [KN]
Characteristic resistance R&0 N%kct  [kN]| 2.7 50 7.4 11,0 18,5 31,4
in concrete = C20/25 ROO NOicn  [KN]
R120 N%xes [kN][ 2.2 4.0 59 8.8 14,8 252
Scr N [mm] 4 het
Spacing
Srin [mm] 40 55 60 70 100 125
Cor N [mm] 2 et
Edge distance . [mm Fire attack from one side: 2 her
mn Fire attack from more than one side: = 300

" Only HST and HST-R

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure yms = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C27
Characteristic values of resistance under tension loading under fire exposure in cracked
and uncracked concrete
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Table C22: Characteristic tension resistance under fire exposure for Hilti metal
expansion anchor HST3 and HST3-R in cracked and uncracked concrete

M3 M10 M12 M16 M20 M24
Steel failure
HST3
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 NRk,s fi [kN]] 0.9 2.4 52 a7 15,2 21,9
R&0 NRk s.h [kN]| 0©.8 1.8 3,7 6.8 10,6 15,3
Characteristic resistance
R90 Nrk s fi [kN]| 07 1,2 2,1 3.9 6.0 8.7
R120 Nrkss [kN]] 08 0,9 1,3 2.4 3.8 54
HST3-R
Effective embedment depth Ref2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
R30 NRks fi [kN]| 4.9 11,8 171 31,9 49 8 71,8
o ) R&0 Nrk.s fi [kN]| 3,6 8.4 12,2 22.8 35,5 51,2
Characteristic resistance
R90 NRk s f [kN]| 2.4 50 7.3 13,6 21,2 306
R120 Nrksh [kN] 1.7 3.3 48 a0 14 .1 20,3
HST3
Effective embedment depth he 1 [mm] b 40-59 | 50-69 | 65-84 g R
R30 Nrk s fi [kN] n 1.5 2.3 4.4 T "
R&0 NRk s.h [kN] n 1,2 1,7 3.2 i 1
Characteristic resistance
R90 Nrk s fi [kN] K 0.9 1.1 2.1 i n
R120 Ngksf [kN] n 0.8 0,8 1,5 N n
HST3-R
Effective embedment depth het 1 [mm] D 40-59 | 50-69% | 65-84 1 "
R30 NRk s f [kN] n 52 9.1 16,9 R D
o ] RGO NRks fi [kN] n 3.7 6.8 12,6 R n
Characteristic resistance
R90 NRk s f [kN] n 25 45 84 R D
R120 Nrksh [kN] n 2.0 3.3 8.2 B L

" No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure ywa= 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

and uncracked concrete

Characteristic values of resistance under tension loading under fire exposure in cracked

Annex C28
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Table C22 continued
M3 M10 M12 M16 M20 M24
Pullout failure
HST3 and HST3-R
Effective embedment depth herz2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30  Nrxps  [kN]
Characteristic resistance R60  Nreps  [kN]] 1.9 3.0 5.0 7.1 9.1 12,6
in concrete = C20/25 R90 NRkp [kN]
R120 Nrkps [kN] 1,5 2.4 4.0 56 7,3 10,1
HST3 and H5T3-R
Effective embedment depth het.1 [mm] R 40-59 | 50-69 | 65-84 1 R
R30  Nrkpa  [kN]
Characteristic resistance RB0  Nrepn  [kN] K 2,3 3.2 4.7 K k
in concrete = C20/25 R90 NRk p.f [KN]
R120  Nrepn  [kN] R 1.8 2,5 38 i R

" No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure yma = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C29
Characteristic values of resistance under tension loading under fire exposure in cracked
and uncracked concrete

2105556.22 8.06.01-195/22




Page 62 of European Technical Assessment Deutsches
ETA-98/0001 of 3 November 2022 Institut
English translation prepared by DIBt Ba Utec"':l?lz
Table C22 continued
M3 M10 M12 M16 M20 M24
Concrete cone failure
HST3 and HST3-R
Effective embedment depth herz2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30  NPreesi  [kN]
Characteristic resistance R60  N%kci [kN]| 27 50 7.4 12,0 18,5 31,4
in concrete = C20/25 R0  NO%ics  [KN]
R120 N°r«en [kN1| 22 4.0 59 8.6 14,8 252
Sor N [mm] 4 het
Spacing
Srmin [mm]| 35 40 50 65 90 125
Cor N [mm] 2 het
Edge distance o (mm ~ Fire attack from one side: 2 her
Fire attack from more than cne side: 2 300
HST3 and HST3-R
Effective embedment depth hes 1 [mm] D 40-59 | 50-69 | 65-84 B "
R30  NO%ukern  [kN]
Characteristic resistance ~ R60  N°meei  [kN][ P 1.8 3.2 6.1 " R
in concrete = C20/25 ROO  NO%uer  [kN]
R120  N%ier  [kN] R 1.5 25 4.9 " Y
Scr.N [mm] n 4 het 1 "
Spacing .
Srmin [mm] R 40 50 65 1 R
CerN [mm] B 2 het R "
Edge distance _ Fire attack from one side: 2 her
Crin [mm]

Fire attack from more than cne side: = 300

' No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure ywma= 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C30
Characteristic values of resistance under tension loading under fire exposure in cracked
and uncracked concrete
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Table C23: Characteristic shear resistance under fire exposure for Hilti metal
expansion anchor HST, HST-R and HST-HCR in ¢cracked and uncracked

concrete
M3 M10 M1i2 M16 m20" | M24 "
Steel failure without lever arm
HST
R30 VRis f [kN]| 0,9 2,5 5,0 9.0 15,0 20,0
R60 VRks [kN]| 07 1.5 3,5 6,0 10,0 15,0
Characteristic resistance
R90 VRk.s.fi [kN]| 086 1,0 2,0 3,5 6,0 8,0
R120 Vrkst [kN]] 0,5 07 1,0 2,0 3.5 50
HST-R and HST HCR
R30 VRksfi [kN]| 4,9 11,8 17,2 32,0 49,9 71,9
o ) RGO VRksfi [kN]| 3.6 84 12,2 228 355 51,2
Characteristic resistance
R90O VRksfi [kN]| 2.4 50 7.3 13,5 211 304
R120  Vrksi [kN] 1.7 3.3 48 89 13,9 20,0
Steel failure with lever arm
HST
R30 MP%isn  [NmM] 1,0 3.3 8.1 20,6 40,2 69,5
R60O M%Rkss [Nm]| 0.8 2.4 57 14.4 28.1 48,6
Characteristic resistance
R90O MO%isn [Nm]| 0,7 1,6 3,2 82 16,0 27,7
R120 M%xsn [Nm]| 06 1,2 2,0 51 99 17,2
HST-R and HST HCR
R30 MO%kes [NM]| 5.0 15,2 26,6 67.7 1323 | 2288
R&0 MP%isn [Nm]| 3.7 10,8 19,0 48 2 94 1 162,6
Characteristic resistance
R90 MP%sn [Nm]| 2.4 6.4 11,3 28,6 55,8 96,6
R120 M%kss [Nm] 1.8 42 7.4 18,9 36,8 63,7

Y Only HST and HST-R
"' No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure s = 1.0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

and uncracked concrete

Characteristic values of resistance under shear loading under fire exposure in cracked

Annex C31
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Table C23 continued
M8 M10 M12 M18 | M20" | M24 "}
Concrete pryout failure
HST, HST-R and HST-HCR
Pryout factor ks 1| 2.00 2,00 2,20 2,50 2,50 2,50
R30  Vrkepr  [KN]
Characteristic resistance R&60  Vrkeps [kN]| 5.4 10,0 16,0 27,2 49,4 84,5
in concrete = C20/25 R0 Vi [KN]
R120  Vrkepn  [kN][ 4.4 8.0 12,9 21,7 39,6 67.5

Concrete edge failure

HST, HST-R and HST-HCR

temperature.

The initial value VPries of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by: VORket = 0,25 X Ve (< RO0) VORkes = 0,20 X V%  (R120)
with VPrkc initial value of the characteristic resistance in cracked concrete C20/25 under normal

" Only HST and HST-R
" No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure yms = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances
Characteristic values of resistance under shear loading under fire exposure in cracked
and uncracked concrete

Annex C32
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Table C24: Characteristic shear resistance under fire exposure for Hilti metal
expansion anchor HST3 and HST3-R in cracked and uncracked concrete

M3 M10 M1i2 M16 Mz20 M24
Steel failure without lever arm
HST3
Effective embedment depth het2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 VRks,fi [kN]| ©.9 2.4 52 97 15,2 21,9
R60 VRis f [kN]| 0.8 1,8 3,7 6,8 10,6 15,3
Characteristic resistance
R90 VRks [kN]| 07 1,2 2.1 39 6,0 8,7
R120 Vrksh [kN]] 08 0,9 1,3 2.4 38 5,4
HST3-R
Effective embedment depth Ref2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
R30 VRks/f [kN]| 4.9 11,8 17,1 31,8 49 8 71,8
o ) R&0 VRksfi [kN]| 3,6 8.4 12,2 228 35,5 51,2
Characteristic resistance
R90O VRisf [kN]| 2.4 50 7.3 13,6 21,2 306
R120  Vrkks [kN] 1.7 3.3 48 a0 14 1 203
HST3
Effective embedment depth he 1 [mm] b 40-59 | 50-69 | 65-84 g R
R30 VRksf [kN] n 1.5 2.3 4.4 T "
R60 VRis f [kN] n 1,2 1,7 3,2 i 1
Characteristic resistance
R90 VRks [kN] K 0.9 1,1 2.1 i n
R120 Vrksh [kN] n 0.8 0,8 1,5 N n
HST3-R
Effective embedment depth het 1 [mm] D 40-59 | 50-69% | 65-84 1 "
R30 VRks/f [kN] n 52 9.1 16,9 R D
o ) RGO VRks/f [kN] n 3.7 6.8 12.6 R n
Characteristic resistance
R90O VRisf [kN] n 25 4.5 84 R D
R120  Vrkks [kN] n 2.0 3.3 6,2 B L

" No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure ywa= 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

and uncracked concrete

Characteristic values of resistance under shear loading under fire exposure in cracked

Annex C33
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Table C24 continued
M3 M10 M12 M186 Mz20 M24
Steel failure with lever arm
HST3
Effective embedment depth Rerz [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
R30 Mibessi [Nm]| 0.9 31 8.1 208 40,2 69,5
R&0 MO%si [Nm]| 0.8 2.4 57 14.4 28,1 48,6
Characteristic resistance
RS0 M%ksa [Nm]| 0,7 1.6 3,2 82 16,0 27,7
R120 M%xsn [Nm]l 06 1.2 2.0 51 10,0 17.2
HST3-R
Effective embedment depth Ret2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
R30 M%kss [Nm]| 5.0 15,2 266 67,6 132,0 | 228,2
R&0 MP%sn [Nm]| 3,7 10,8 19,0 48,2 94 .1 1627
Characteristic resistance
RO0 Mi%ess [Nm]| 2.4 6.5 11,3 28,8 56,3 97.2
R120 M%kss [Nm][ 1.8 43 7.5 19.1 37,3 64,5
HST3
Effective embedment depth he 1 [mm] D 40-59 | 50-69 | 65-84 B "
R30 MO%ksa  [Nm] B 2,0 36 93 N N
R60  M%en [Nm][ " 1,6 2,7 6,9 1 R
Characteristic resistance
R90 M%ksn  [Nm] n 1,2 1,8 4.5 R D
R120 M%ken [Nm] n 1,0 1,3 3.3 i 1
HST3-R
Effective embedment depth het 1 [mm] D 40-59 | 50-69 | 65-84 1 "
R30 MO%ksa  [Nm] B 6.7 141 359 g R
R&0 MO%isi [NmM] n 48 10,5 26,8 R "
Characteristic resistance .
R90 MOksa  [Nm] B 3.2 7,0 17,7 i n
R120 MSgees [Nm]| 2,6 5,2 13,2 " "

" No performance assessed

is recommended.

In absence of other national regulations the partial safety factor for resistance under fire exposure ywn = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances

and uncracked concrete

Characteristic values of resistance under shear loading under fire exposure in cracked

Annex C34
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Table C24 continued

M3 M10 M12 M16 M20 M24

Concrete pryout failure
HST3 and HST3-R
Effective embedment depth Rer 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180| 125
Pryout factor ks 1] 282 267 278 3.41 3,20 2,50

R30  Vrkepri  [KN]
Characteristic resistance R&60  Vrkepn [kN]| 7,0 13,0 20,7 40,8 37,0 62,8
in concrete = C20/25 R0  Vecees  [KN]

R120  WVrkepn  [kN][ 5.7 10,4 16,5 32,6 29,6 50,4
HST3 and HST3-R
Effective embedment depth het 1 [mm] D 40-59 | 50-69 | 65-84 1 "
Pryout factor ks [ h 2,67 2,78 3,41 B N

R30  WVrkepn  [kN]
Characteristic resistance R60 VRiepsi [KN] Y 47 8,9 20,8 " K
in concrete = C20/25 R0 Vs [KN]

R120  Vrkepsi  [kN] R 3.8 71 16,7 ki R
Concrete aedge failure
HST3 and HST3-R
The initial value Ve s of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by: VORket = 0,25 X Ve (< RO0) VORkes = 0,20 X V%  (R120)
with VR« initial value of the characteristic resistance in cracked concrete C20/25 under normal
temperature.

" No performance assessed

is recommended.

In absence of other natianal regulations the partial safety factor for resistance under fire exposure yma = 1,0

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R

Performances Annex C35
Characteristic values of resistance under shear loading under fire exposure in cracked
and uncracked concrete
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