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European Technical Assessment:
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Product family Mechanical fastener for use in concrete
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BU Anchors
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FURSTENTUM LIECHTENSTEIN
Manufacturing plant Hilti Werke
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issued in accordance with Regulation (EU)
No 305/2011, on the basis of
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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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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
3.1 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance

Characteristic resistance to tension load (staticand | 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
3.3 Aspects of durability linked with the Basic Works Requirements

Essential characteristic Performance

Durability See Annex B1
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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 20 July 2023 by Deutsches Institut flir Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Ziegler
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Installed condition
Figure A1:

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

Figure A2:

dome nut

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

-

A7

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

Product description
Installed condition

Annex A1l
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Figure A3:

Hilti metal expansion anchor HST3 and H8T3-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 Az2
Installed condition
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Preduct description: Hilti metal expansicn anchor HST, HST-R and HST-HCR

Cold-formed version

Sleeve Washer Hexagon
\
/ _f_\/ nut

HEL - | =

\
S

u

/

- Length
\ j — identification
Bolt Marking:

HST: HST M .+ of b i
HST-R:  HST-R M .. /M max
HST-HCR: HST-HCR M ... ftfix max

HST M.

Machined version

Slesve Bolt Hexagan
/ o nut
ER e ]
& ||
— Length
identification
Marking: HST-HCR M . ffiic ez Washer

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

Product description Annex A3
Anchor types, marking and identification
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Preoduct description: Hilti metal expansicon anchor HST3 and HST3-R

Cold-formed version

Bolt e Washer
B / | Length
H:[I]f | DD -~ identification
|
N o ./ ~—_____ Hexagon
- nut
Sleeve Marking:

HST3: HST3 M ... tax1/tix 2
HST3-R: HST3-R M ... trx 1/tix 2

1

Bolt — Washer Dome nut
/ / /

/ iq ¢
=T
= el - |
‘\. \\.‘ _:é'
\ A\
\ Marking:
. Sleeve \ g

\_ HST3: HST3 M ... tax 1/tix.2
HST3-R: HST3-R M ... tix1/tix2 .2

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

Product description
Anchor types, marking and identification

Annex A4
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Machined version N8 - M16

Bolt
o Washer
F— Length
H:[I]f‘ D]] -~ identification
S . ~—______ Hexagon
Y \ = nut
Sleeve Marking:

HST3: HST3 M ... tix 1/tax 2
HST3-R: HST3-R M ... tax1/tix 2

— 1=

“-

III“<. SI \ Marking:
Ao \_ HST3:  HST3 M ... tai/tx2
HST3-R: HST3-R M ... tx1/tix2 2

Machined version M20 - M24

Sleeve Bolt Hexagon
// / My nut
L e e o 21
. = T Length

f = identification

Marking:
HET3: HST3 M ... thx 1/tex2
HST3-R: HST3-R M ...t/ 2

A

Washer

P Bolt —~ Washer ~ Dome nut

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

Product description
Anchor types, marking and identification

Annex Ab
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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]| 38,1 | 50,8 | 835 | 76,2 | 8889 | 100,0 | 100,0
< mm]| 50,8 | 635 | 76,2 | 88,9 | 1016 | 100,0 | 100,0

IV

Anchor length

Letter F G A H | J K
1016 | 1143 | 1250 [ 127,0 | 139.7 | 1524 | 1651
<< [mm]| 114,3 | 127.,0 | 1250 | 139,7 | 1524 | 1651 | 177.8

v
E}
El

Anchor length

B
~
=
=
O
1
2
Al

I

[mm]| 177.8 | 190.,5
Anchor length
< [mm]| 1€0.,5 | 203,2

2032 [215,9 | 22586 | 241,3 | 2540
2159 [ 2286 | 2413 | 254,0 | 2794

Letter r g T U \Y% W X
Imm]| 260,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 408 4
< [mm]| 260,0 | 304,8 | 3302 | 355,6 | 3810 | 406,4 | 431,58

I

Anchor length

Letter Y z AA | BB | CC | DD | EE
[mm]| 431,8 | 457,2 | 482,86 | 508,0 | 533,4 | 558,8 | 5842
< [mm]| 4572 | 4626 | 508.0 | 533.4 | 558.8 | 584,2 | 609,6

I

Anchor length

Letter FF | GG | HH I JJ KK | LL
[Immi| 609.6 | 635,0 | 6604 | 6858 | 711.2 | 7366 | 762,0
< [mm]| 6350 | 6604 | 8858|7112 | 7366 |762,0 | 7874

v

Anchor length

Letter MM NN Q0 PP QQ RR 85
[mm]| 7874 | 812,86 | 838,2 | 863,6 | 889,0 | 914,4 | 939,8
< [mm]| 8128 | 8382 | 863,5 | 889,0 | 914,4 | 939.8 | 9652

v

Anchor length

Letter 1T uu AAY
[mm]| 65,2 | 990,6 [1016,0
= [mm]| 990.6 (1016,0(1041.4

v

Anchar length

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

Product description Annex Ag
Length identification
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Table A2: Materials

Desgignation

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

Hexagon 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 13S0 3506-1:2010

Hexagon nut

Stainless steel A4 according to DIN EN 1SO 3506-2:2010, coated

Filling Set (3tainless steel)
Corrosion resistance class lll according EN 1993-1-4:2006+A1:2015

Sealing washer

Stainless stesl Ad 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+A1:2015

Expansion sleeve

Stainless steel Ad 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
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Table A2 centinued

Desgignation Material

HST3 (Carbon steel)

, M10, M16: Carbon steel, galvanized or stainless steel according to EN 10088-1:2014
Expansion sleeve  \pa pM12 M20, M24: Stainless steel according to EN 10088-1:2014

Carbon steel, galvanized, coated (transparent),

Bolt rupture €longation {la = 5d) > § %

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 steal A4 according to EN 10088-1:2014

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

Bokt rupture glongation (lo = 5d) = 8 %

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

Hexagon nut

Dorme nut Stainless steel A4 according to DIN EN 150 3506-2:2010, coated

Filling Set (Stainless steel)
Corrosion resistance class lll according EN 1993-1-4:2006+A1:20156

Sealing washer Stainless steel A4 according to ASTM A 240/A 240M.2018

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
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Injection mortar Hilti HIT-HY 200-A

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

Marking: -
HILTIHIT \
Production number and

production line
Expiry date mm/yyyy

Static mixer Hilti HIT-RE-M

Dispensers

Hilti HDM 330 Hilti HDE 500

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

e ——

=l =T ==T1

4Y 200-A  Hilti HIT-HY 200-A  HIH HIT-HY 200-A

Product narrzle: “Hilti HIT-HY 200-A"

P

Hitti HIT-HY 2008

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

-10°C to -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
M*C tw 20°C 45 minutes
21°C tw 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
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Table A4: Dimensions HST, HST-R and HST-HCR

Dimensions

HST, HST-R, HST-HCR V8 M10 M12 Mi6 | M20" | M24"
Maximum length of anchor fmax £ [mm] 260 280 295 350 450 500
Shaft diameter at the cone dr [mm] 55 7.2 85 116 14 6 17 4
Length of expansion sleeve £ [mm] 14,8 18,2 22,7 24,3 28,3 36,0
" Only HST and HST-R
HST, HST-R and HST-HCR
— \
[ | < -l ; \
. &) I __g__ [ —— )
= J | |
 S—
s
-l-—l-;l e -
Table A5: Dimensions HST3 and HST3-R
HST3, HST3-R ma M10 M12 M16 M20 M24
Maximum length of anchor frae S [MmM] 260 280 350 475 450 500
Shaft diameter at the cone dr [mm] 5860 5,94 822 11,00 14,62 17.4
Length of expansion slesve i [mm] 13,6 18,0 20,0 25,0 28,3 38,0
Diameter of washer dw > [mm] | 1557 | 1948 | 2348 | 29,48 | 38,38 | 43,38
HST3 and H3T3-R
* @dw
*BdR
11
— ~ut}
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Product description Annex A10

760969.23

15/202

8.06.01-56/23




Page 15 of European Technical Assessment
ETA-98/0001 of 20 July 2023

English translation prepared by DIBt

Deutsches

nstitut
fiir

Bautechnik

Table A6: Dimensions Filling Set

Filling Set to fill the annular gap between anchor and fixture

Product description
Dimensicns

Filling Set used for H3T, HST-R, HST3, H5T3-R ma M10 mM12 M16 M20
Diameter of sealing washer dvs [mm] 38 42 44 52 60
Thickness of sealing washer hys [mm] 5 7]
Sealing washer Spherical washer

1 I

—fﬂ;
L)
|
s hys
— ]
Dome nut
Table A7: Dimensions Dome nut
Dome nut used for HST3, HST3-R Ma M10 M12 Mié
Length of thread Libread =2 [mm] 13,3 16,8 17,8 22,3
Length of nut Lon 2 [mm] 18,1 21,9 24,0 29,5
Lthread L:hread
|.DM LUN
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Annex A11
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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 + A1:2016.

+  Strength classes C20/25 to C50/60 according to EN 206-1:2013 + A1:2016.
. Cracked and uncracked concrete

Use conditions (Environmental conditions):
. Structures subject to dry internal conditions (all materials}

. For all other conditions according EN 1993-1-4:2008 + A1:2015 corresponding to corrosion resistance
classes Annex A7 und A8 Tahle AZ (stainless steels).

Design:

- Anchaorages are designed under the responsibility of an engineer experienced in ancherages and
concrete work.

- Verifiable calculation notes and drawings are prepared taking account of the loads 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 19924:2018 and EOTA Technical Report TR 055, 12/2016
. In case of requirements to resistance to fire local spalling of the concrete cover must be avoided.

Installation:

*  Anchar installation carried out by appropriately qualified personnel and under the supervision of the
person responsible for technical matters of the site.

- The anchor may enly be set once.
. Owverhead applications are permitted.

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

Intended use Annex B1
Specifications
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Table B1: Drilling technique HST, HST-R and HST-HCR

HST, HST-R and HST-HCR M8 M10

M12

M16

M20 "

M24 1"

Hammer drilling (HD) oooe— v v

U 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) cooe— v v

Diamond coring (DD) with
e DD EC-1 coring tool and

DD-C ... TS/TL core bits or e, p .
DD-C ... T2/T4 core bits 2 D)

« DD 30-W coring tool and
C+ ... SPX-T (abrasive) core bits

Hammer drilling with Hilti hollow drill bit @:‘::
TE-CD/YD ... drilling system (HDB)

Table B3: Drill hole cleaning

Hilti hand pump for blowing out boreholes

Manual cleaning (MC): ﬁ

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
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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 = 2 v v v v v
" 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 I ﬂ*?
SIW impact wrench and
SI-AT adaptive torque module =

e SIW4AT-22 with SI-AT-22" v v v v - -

* SIWBAT-22 with SI-AT-22" S i v v W v

' Equivalent combination of Hilti SIVW + SI-AT tool, compatible to this anchor type, may bhe used

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

Anchorages subject to:

HST, HST-R, HST-HCR

Static and quasi static loading

M8 to M24 {(HST and H3T-R)
M8 to M16 (HST-HCR)
Table : C1, C3, C5

Seismic performance category
C1C2

M10 to M16 (HST and HST-R}
Table: C7, Ce, C11, C12, C15, C16

Static and quasi static loading
under fire exposure

M3 to M24
Table : C18, C21

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

Anchorages subject to:

HS8T3, HST3-R

Static and quasi static loading

M10 to M16 {for her1)
M8 to M24 (for herz)
Table : C2, C4, C6

Seismic performance categery
C1/C2

M8 toa M20 {for herz)
M2 (for her1)
Table : C8, C10, C13, C14, C17, C18

Static and quasi static loading
under fire exposure

M10 to M16 {for her1)
M to M24 {for her2)
Table : C20, C22

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

Intended use
Specifications

Annex Bl
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Table B8: Installation parameters for HST, HST-R and HST-HCR

Installation parameters

HST, HST-R, HST-HCR mMa M10 M2 M16 | M20" | M24 "
Nominal diameter of drill bit do [mm] 8 10 12 16 20 24
cutng diameter of doc<  [mm] | 845 | 1045 | 1250 | 16,50 | 20,55 | 24,55
Drill hole depth h 2 [mm] 65 80 95 115 140 170
Effective embhedment depth he [mm] 47 60 70 82 101 125
Neminal embedment depth hnem [mm] 55 64 80 85 117 143
Maximum diameter of clearance hole | N o an ud “n e "
in the fixture = dr Lmmj 7 e - e =< =2
Installation torque moment Tinst [Nm] 20 45 60 110 240 300
Maximum thickness of fixture ticmae & [Mm] 195 200 200 235 305 330
Width across flats SW [mm] 13 17 19 24 30 36
" Only HST and HST-R
2 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
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Table B9: Installation parameters for HST3 and HST3-R

Installation parameters

HST3, HST3-R M8 M10 M12Z | M16 | M20 | M24
Nominal diameter of drill bit dn [mm] 8 10 12 18 20 24
dcrﬁt'h;?fg'ragﬁ‘:;: drilling dews [mm]| 845 | 1045 | 1250 | 1650 | 20,55 | 24,55
Drill hole depth M3 hi12z  [mm] - het + 13 | het + 18 | hat + 21 - -
Effective embhedment depth het 1 [mm] - 40-59 | 50-69 | B5-84 - -
Neminal embedment depth hrom1  [mm] - het + 8 | het + 10 | het + 13 - -
Drill hole depth "' his 2 [mm] | het + 12 | het + 13 | het + 18 | het + 21 | het + 23| 151
Effective embedment depth het 2 [mm] | 47-90 | B0-100 | 70-125 | 85-160 |101-180| 125
Nominal embedment depth hromz  [mm] | et +7 | het + @ [het + 10 | het + 13 | het + 15| 143
o darelroTCSE y py| 0 | 2 | w4 | e | 2 | o
Installation torque moment Tinet INm] 20 45 60 110 180 300
Maximum thickness of fixture tiomax  [MM] 195 220 270 370 310 330
Width across flats SW [mm] 13 17 19 24 30 36
' |n case of diamond drilling + 5 mm for M8 to M10 and + 2 mm fer M12 to M24
%I 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

760969.23
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T

HST, HST-R and HST-HCR

Setting depth mark
(optional)

Fixture

% Tinst

RN N T N N T N
R T N T T T T WY

A
Y
)

T N T N T T T T T

S
)

A

BB

her

Erix

h nGm

¥

hy

A

Fimin

HST3 and HST3-R (standard embedment depth)

Installation parameters

Setting depth mark Fixture
, (optional) \ [
Y X
/A \H' |
7 ) |
i
& l.'f Tins

2t / t

[ =

1 ~ L/
7] [ gy —

A

" A \

\ ¥
th tnx
| hnom -
hy
hmin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B&
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HST, HST-R, HST3 and HST3-R with Filling Set to fill the annular gap between

anchor and fixture
Setting depth mark \ /7 Fixture

O\ (optional)
\ X LA CoT IS
{ 5 g /."' // ". /r/l’ e / g . /" s .,.'
;! ; LS A S A A // G Ly N
! I 4 ™ g s
f’i [/ — - ; n Tins
fllf / A ] | ' t
IIJ ;"r/ ..?_,-/ f » . f //," o / s N W \u
.\ i\:.r'/ s !_.'/ .I . '/',, /',- , '// . ¢
{ ¥ jection mortar
he i HIT-HY 200-A
hinom
h1
hrnin

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B7
Installation parameters
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Table B10: Minimum spacing and edge distance for HST, HST-R and HST-HCR
ma M0 M12 M16 M20" | M24"
Minimum thickness of concrete B mm]| 100 190 140 180 200 250
member
Effective embedment depth het [mm] 47 60 70 82 101 125
Cracked concrete
HST
N _ Smn  [mm]| 40 55 80 70 100 125
Minimum spacing %
forcz [mm] 50 70 75 100 160 180
Smin (mmj 45 55 55 70 100 125
Minimum edge distance 2!
fors= [mm] 50 20 120 150 225 240
HST-R
N _ Smn  [mm]| 40 55 60 70 100 | 125
Minimum spacing 2
forcz  [mm] 50 65 75 100 130 130
o , Croin [mm]| 45 50 55 60 100 125
Minimum edge distance %!
fors= [mm] 50 a0 110 160 160 140
HST-HCR
Smin [mm]| 40 55 60 70 3 3i
Minimum spacing 2! :
forcz [mm]| 50 70 75 100 & 3
B _ Crnin [mm]| 45 50 55 60 % 2
Minimum edge distance 2! :
fors = [mm] 50 a0 110 160 B 3
"Only HST and HST-R
2 Linear interpolation for smin and cuin allowed
' No performance assessed
Crrin %
I $ 4+ \
Srnin §
& 4 \
_____________ I
~ CI'I'III'I== Smln " hI'I'III'I
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B8
Minimum spacing and minimum edge distance
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Table B10 centinued
M8 M10 M12 M16 M20" | M247
Minimum thickness of concrete B mm]| 100 190 140 180 200 250
member
Effective embedment depth e [mm] 47 60 70 82 101 125
Uncracked concrete
HST
. _ Smin [nm]| 60 55 80 70 100 125
Minimum spacing %
forcz [mm] 50 80 85 110 225 255
Cmin (mmj 50 55 55 a5 140 170
Minimum edge distance 2!
fors= [mm]| &0 115 145 150 270 285
HST-R
o ) Smin [mm]| &0 55 60 70 100 125
Minimum spacing 2
forcz [mm]| 60 70 80 110 185 205
o , Crnin [mm]| 60 50 55 70 140 150
Minimum edge distance %!
fors= [mm]| 60 115 145 160 210 235
HST-HCR
Srmin [mm]| 60 55 60 70 3 31
Minimum spacing 2!
forcz [mm]| 50 70 80 110 & 3
B _ Crnin [mm]| 60 55 55 70 el 3
Minimum edge distance 2!
fors = [mm] 60 115 145 160 # 3
"Only HST and HST-R
2 Linear interpolation for smin and cuin allowed
' No performance assessed
Crrin %
; $ + \
Srnin §
& 4 \
_____________ I
~ CI'I'III'I-;: Smln " hl'l'lil'l
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B9

Minimum spacing and minimum edge distance

760969.23
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Table B11: Minimum spacing and edge distance for HST3 and HST3-R

Minimum spacing and minimum edge distance

msa M10 M12 M16 mz20 mz24
Minimum thickness of concrete B [mm] 250
member According Table B12
Effective embedment depth Ner2 [mm] 125
Cracked concrete
HST3
. L Srmin [mm] 125
Minimum spacing !
forcz [mm] ) 180
According Table B12
, Crmin [mm] 125
Minimum edge distance "
forsz [mm] 240
HS8T3-R
. L Sroin [mm] 125
Minimum spacing —_—
forc=  [mm] . 130
According Table B12
L ) Cimin [mm] 125
Minimum edge distance " EEEEE—
forsz [mm] 140
"'Linear interpolation for smin and cmin allowed
2 No performance assessed
Crmin \
i + + \
Sin §
< Cmin== Srnin > min
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B10
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Table B11 continued

Minimum spacing and minimum edge distance

msa M10 M12 M16 mz20 mz24
Minimum thickness of concrete B [mm] 250
member According Table B12
Effective embedment depth Ner2 [mm] 125
Uncracked concrete
HST3
. L Srmin [mm] 125
Minimum spacing !
forcz [mm] ) 255
According Table B12
, Crmin [mm] 170
Minimum edge distance "
forsz [mm] 285
HS8T3-R
. L Srin [mm] 125
Minimum spacing
forc=  [mm] . 205
According Table B12
L ) Cimin [mm] 150
Minimum edge distance "
forsz [mm] 235
"'Linear interpolation for smin and cmin allowed
2 No performance assessed
Crmin \
i + + \
Sin §
< Cmin== Srnin > min
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B11
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Table B12: Minimum spacing and edge distance for HST3 and HST3-R

ms M10 M12 16 M20 mM24
Minimum thickness of concrete he [mm) 80 + her | 80 + her 100 + her| 120 + her 160 + heg .
member m - hetmin | = Netmin | = Netrin | = Netrin | = Nef.in AC_I?OSI:Img
able
Minimum effective embedment hetmn  [mm]| 47 40 50 85 101 B11
depth
Cracked concrete
HST3 and HST3-R
Smin [mm]| 3& 40 50 B5 80
Minimum spacing - .
forcz [mm] According Table B13 AC_EDFC“”Q
Table
o _ Crnin [mm]| 40 45 55 65 80 211
Minimum edge distance
fors = [mm] According Table B13
Minimum required splitting area Aspreq,  [MM?]|15,0-10%|23,7-10%(33,5-10%|44,7-10%|61,0- 103 "
Uncracked concrete
HST3 and HST3-R
Srin [mm]| 35 40 50 B85 90
Minimum spacing - .
forc=  [mm] According Table B13 AC_FUL?'”Q
able
o . Crrin [mm]| 40 45 55 55 a0 B11
Minimum edge distance -
forsz [mm] According Tahle B13
Minimum required splitting area Aspreq.  [MmM?]|19,6-10%|31,0-10%43,9-107|58,4-10%/79,8-103 R

Biap of  Aspreq.

With:

"Ng performance assessed

Ao Effective splitling area according to Table B13
Aspreq. Minimum required splitting area according to Table B12

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:

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

Intended Use

Minimum spacing and minimum edge distance

Ann

ex B12

760969.23
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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 hpin
oy 823-cC — (R . For
Anchors and anchoer groups with hei< 1.5 - © Agper=(6-¢) (her+ 15 ¢) [mm?2] €2 i
For
. = .
Anchor groups with '/ ﬁe:é: g o Aper={3-c+8) (hes+ 1,5 cC) [mm?] | €2 Cmin
! S 2 SI'TIII"I
. 5>3-cC For
Anchors and ancheor groups with " het= 15 - c Agpet = (B -} (3 ) [mm?] 0> G
For
Ancher groups with ﬁf31 ; e Asper=(3 Cc+5)-(3-¢) [mm?] | ¢ 2 Cmin
#= 0 S Z Smin
Effective splitting area Asper for concrete slab thickness h £ her + 1,5 - ¢ and h 2 hmin
oy 8»3-c PPN 2 For
Anchors and ancher groups with her< 1.5 - G Agpet={B-C)-h [mm?Z] = i
For
Anchor groups with ¥ ﬁsj,1 g e Aspet=(3-c+s8)-h [mm?] | © 2 Cmin
= ’ S 2 Smin
sy 8®3-c —fE e . For
Anchors and ancher groups with herZ 1.5 - ¢ Agpet={B-cy-(h—hs+ 15 ¢ [mm3] €2 Coin
a4 83 ¢ - For _
Anchor groups with herz15-¢C Asgpei=(3-c+s)-{(h=het+15-c} [MmM?] | = Cmin
o S 2 Smin
' 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 &dge distance
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Installation instruction HST, HST-R and HST-HCR

Hele drilling and cleaning

a) Hammer drilling {(HD):
M8 to M24
i}

Anchor setting

a) Hammer setting: b) Machine setting (setting tool):
M8 to M24 M8 to M24

Anchor torqueing

a) Torque wrench:
M8 to M24

(=17

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

Hele drilling and cleaning

a) Hammer drilling {(HD): b} Diamond coring {DD): c) Hammer drilling with Hilti
M8 to M24 M8 to M24 hollow drill bit (HDB):
M12 to M24
12 18
— Iz —
ﬁ ﬂ
Hole drilling (without cleaning)
a) Hammer drilling
non-cleaned (HD nc):
M8 to M20
D‘Jﬂ‘
hl.:
3
335
<= = JX
£
=l
E Ea
Lac i w
Anchor setting
a) Hammer setting: b) Machine setting (setting tool):

o e

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

Intended Use Annex B15
Installation instructions
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Installation instruction HST3 and HST3-R

Check setting

1 = |

Anchor torqueing

a) Torque wrench:

b) Machine torqueing:

M8 to M24 M8 to M16
| =) ] | == e
. /€3
—

= |19

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

I SR

D v

e

| e |

Anchor torqueing

a) Torque wrench:
M8 to M20

T F- .
P inst inst

(”f 1 .|||'||_,'|l|:||_-' :

HST(R)
HST3(-R)

<=

m f @

Injection of mortar

HIT-HY200 -A

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

Ma M10 M12 Mi6 | M20" | M24 ™

Steel failure

HST

Characteristic resistance Nrks [kN]| 19,0 320 450 76,0 117 .0 127 0
Partial safety factor has 2 [-] 1,50 1,41
HST-R

Characteristic resistance NRks (kN]| 17,0 280 40,0 69,0 1090 1560
Partial safety factor s 2! [ 1,50 1,56 1,73
HST-HCR

Characteristic resistance Nrk s [kN]| 19,4 32,3 457 84,5 % 3
Partial safety factor s 2 -] 1,50 & &

Pullout failure
HST

Characteristic resistance in

oracked concrete C20/25 NRk,p [kN]| 5.0 8,0 12,0 20,0 30,0 400
Characteristic resistance in

uncracked concrete C20/25 NRk,p [kN]| 9.0 16,0 20,0 350 50,0 60,0
Installation safety factor Yinst 1] 1.20 1,00

HST-R

Characteristic resistance in

cracked concrete C20/25 NRk,p [kN]| 5.0 8,0 12,0 25,0 30,0 400
Characteristic resistance in

Uncracked concrete C20/25 NRk,p [kN]| 9,0 18,0 20,0 350 50,0 60,0
Installation safety factor Yinst -1 1,00

HST-HCR

Characteristic resistance in 3 3
cracked concrete C20/25 NRip [kN] 5.0 8.0 12,0 25,0 J
Characteristic resistance in 3 3
uncracked concrete C20/25 Nieip [leN] 9.0 16,0 20,0 35,0

Installation safety factor Yinst 1 1,00 @ 3

" Only HST and HST-R
“!'|n absence of other national regulations
N 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
Ma M10 M2 M16 M201' | m24 "
Pullout failure
HST, HST-R and HST-HCR
we C20/25 1,00
Increasing factor for Nrkp Tar ye  G30/37 1,22
cracked and uncracked concrete ye  C40/50 1.41
we  C50/60 1,65
Concrete cone and splitting failure
HST, HST-R and HST-HCR
Effective embedment depth het [mm]| 47 60 70 82 101 125
Factor for cracked concrete Kerm -] 7.7
Factor for uncracked concrete Kuer.n [-] 11,0
Characteristic resistance in 0
T oracked concrete C20/25 NCRk sp [kN]| 9.0 16,0 | 200 | 350 | 50,0 | 80,0
Spacing SerN [mm] 3 her
Scrsp
Edge distance CerN [mm] 1,5 her
Cersp
"Only HST and HST-R
21 In absence of other national regulations
3 No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex G2

concrete

Characteristic values of resistance under tension loading in cracked and uncracked

760969.23
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Table C2: Characteristic tension resistance for Hilti metal expansion anchor HST3
and HST3-R in cracked and uncracked concrete

Ma M10 M12 M16 M20 M24
Steel failure
HST3
Characteristic resistance Nrks [kN]| 19,7 325 451 76,0 124 2 127 0
Partial safety factor has 1 [-] 1,40 1,41
HST3-R
Characteristic resistance NRks (kN]| 17,7 287 425 69,4 1158 1560
Partial safety factor s 1! [ 1,40 1,66
Pullout failure
HST2
Effective embhedment depth etz [mm]| 47-80 | 60-100 | 70-125 | 85-160 |101-180| 125
Ergizﬁe;s;fr;te:gt;&ﬁ'” Neo  [KN]| 80 | 150 | 200 | 270 | 350 | 400
Characteristic resistance I Neo  [kN]| 12,0 | 220 | 250 | 386 | 499 | 60,0
Installation safety factor Yinst -1 1,00
HST3-R
Effective embedment depth het2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 |101-180| 125
E;i;ﬁi;ﬁﬂféf:@?&‘;'” Nep  [KN]| 85 | 150 | 200 | 270 | 350 | 400
S:;;ﬁggi:ﬂﬁigaé‘;;% Nep  [KN]| 12,0 | 220 | 250 | 386 | 498 | 600
Installation safety factor Yinst -1 1,00
HST3 and H3T3-R
Effective embadment depth her 1 [mm] 2 40-59 | 50-69 | 65-84 2 2
Characteristic resistance in Nk KN 2 (?15'% N N 2 2)
cracked concrete C20/25 P NRRI,::), Rie Rke
. : . MIN MIN

et e vt Mo WM T @e e e | 2]
Installation safety factor Yinst [-] 1,00
W'n absence of other national regulations
%1 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
M8 M10 mM12 M16 Mz20 Mz24
Pullout Failure
HST3 and HST3-R
y. 20725 1,00
Increasing factor for Nrkp for y.  C30/37 1,22
cracked and uncracked concrete ye  C40/50 1 41
ye  C50/60 1.55
Concrete cone and splitting failure
HST3 und H3T3-R
Effective emhedment depth her2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 |101-180| 125
Installation safety factor "inst [ 1,00
Factor for cracked concrete ke [-1 7.7
Factor for uncracked concrete kuern -] 11,0
E:;:ﬂggsggngzgagggf% N%ksp  [KN]| 12,0 | 220 | 260 | 386 | 499 | 600
Spacing Sor N [mm] 3 het
Edge distance Cor N [mm] 1.5 het
Spacing Scrsp [mm] 3 her 38her | 3 het
Edge distance Cersp [mm] 1,5 her 1,8 her | 1,5 het
HST3 und HST3-R
Effective embedment depth het 1 [mm] 2 40-59 | 50-69 | 65-84 3 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 [-1 2 11,0 2 2
. : . MIN MIN
ke corcrle Goozs M N7 @20 @80 | e |2
Spacing Ser N [mm]} 2 3 hef & B
Edge distance Cer N [mm] 2] 1.5 her 2 2)
Spacing Sersp  [mm]| ¥ 42her | 36 her | 3,2 her 2 2
Edge distance Corsp [mm] 2) 2Ahet | 1,80 | 1,8 her 2 2l
W n absence of other national regulations
“' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HS5T3, HET3-R
Performances Annex C4
Eé'l:gf;‘c;ristic values of resistance under tension loading in cracked and uncracked
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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

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

M3 M10 M12 Mi6 | M20" | M24"

Steel failure, shear force without lever arm
HST
Characteristic resistance Ve [kN]| 14,0 235 350 550 84.0 940
Partial safety factor has 2 [-] 1,25 1,50
Ductility factor k7 -1 1,00
HST-R
Characteristic resistance Virks [kN]| 13,0 20,0 30,0 50,0 a0,0 1150
Partial safety factor s 2 [ 1,25 1,30 1,44
Ductility factor k7 -] 1,00
HST-HCR
Characteristic resistance Ve [kN]| 13,0 200 30,0 550 2 3
Partial safety factor has 2 [-] 1,25 3 3
Ductility factor k- [ 1,00 3 3
Steel failure, shear force with lever arm
HST
Characteristic resistance M= [Nm] 30 60 105 240 454 585
Partial safety factor Phis 2! [-1 1,25 1,50
HST-R
Characteristic resistance Mo%k= [Nm]| 27 53 92 216 422 730
Partial safety factor s 2! [-1 1,25 1,30 1,44
HST-HCR
Characteristic resistance Mo%e [Nm]| 30 60 105 286 @ 3
Partial safety factor s 2! [ 1,25 3 3
" Only HST and HST-R
“1'|n absence of other naticnal regulations
I No performance assessed

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

Performances Annex C5
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Table C3 continued

w8

M10

M1z

M16

M20 "

M24 "

Concrete pryout failure

HST, HST-R and HST-HCR

Installation safety factor Yinst

1,00

Pryout factor ks

20

2,0

2,2

2,5

25

2.5

Concrete edge failure

HST, HST-R and HST-HCR

Effective length of anchor in

shear loading I

I
~l

[s}]
o)

=]
o)

o
[N

—
&

—

Diameter of anchor drom

Installation safety factor “finst

1,00

"' 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 GG

760969.23
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Table C4: Characteristic shear resistance for Hilti metal expansion anchor HST3 and
HST3-R in cracked and uncracked concrete
M8 M10 M12 M16 M20 M24

Steel failure, shear force without lever arm
HST3
Effective embedment depth her 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Characteristic resistance V9 s [kN]| 13,8 236 354 553 83,9 940
Ein;rgcstgmic resistance using Vs  [kN]| 166 | 258 | 390 | 809 | 1004 | P
Partial safety factor s [-] 1.25 1,50
Ductility factor ks -1 1,00
HST3-R
Effective embedment depth het 2 [mm]| 47-80 | 60-100 | 70-125 | 856-160 |101-180| 125
Characteristic resistance Vs [kN]| 15,7 25,3 36,7 63,6 87,2 1150
Einﬁ]rgcstgism resistance using Ve [KN]| 195 | 284 | 443 | 702 | 1027 | 2
Partial safety factor s " [-] 1,25 1,30
Ductility factor ks [-1 1,00
HST3
Effective embedment depth he 1 [mm] 2 40-59 | 50-69 | 65-84 4 2
Characteristic resistance VoRks [kN] 2 21,8 34,0 54,5 4 2
Partial safety factor s ] 2 1,25 2 2
Ductility factor k7 F1f & 1,00 2 2
HST3-R
Effective embedment depth het 1 [mm] 2 40-59 | 5069 | 65-84 2 2
Characteristic resistance Wirks [kN] 2l 256 311 486 2 2
Partial safety factor s 1! [-1 2 1,25 2 2
Ductility factor k7 [ 1,00 4 2l
' |n absence of other naticnal regulations
%I 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
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Table C4 continued

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

M8 M10 mM12 M16 Mz20 Mz24

Steel failure, shear force with lever arm
HST3
Characteristic resistance Mo%ks  [Nm] 30 &0 105 240 457 585
Partial safety factor his 1! [-1 1,25 1,50
HST3-R
Characteristic resistance Mo%ks  [NmM]| 27 53 93 216 425 730
Partial safety factor hts 1! [-1 1,25 1,30
Concrete pryout failure
HS8T2 and HST3-R
Effective embedment depth herz [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
Installation safety factor inst ] 1,00
Pryout factor ka 1| 282 2,67 2,78 3,41 3,20 2,50
HST3 and HST3-R
Effective embedment depth het 1 [mm] 2 40-59 | 50-69 | 65-84 3 2
Installation safety factor Yinst [-] 1,00
Pryout factor ka [-1 2 267 278 3,41 3 2l
Concrete edge failure
HST3 and HST3-R
Eﬁ:;:ii‘fagﬂgth of anchorin k2 [mm]| 47-60 | §0-100 | 70-125 | 85-160 |101-180| 125
Effective length of anchorin
shear loading with shallow I [mm] 2 40-59 | 50-69 | 65-84 Z 2
embedmenth depth
Diameter of anchor dnom [mm] 8 10 12 16 20 24
Installation safety factor Yinst -1 1,00
' |n absence of other naticnal regulations
% No performance assessed

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

Performances Annex C8
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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 lcading

Displacements under tension and shear loading

M3 M10 M12 Mi6 | M20" | M24"

Displacements under tension leading
HST
Tension load in cracked concrete N [kN]| 2,0 43 57 85 14,3 190

o [mm]] 1,3 0,2 0.1 0,5 1,9 22
Corresponding displacement

Oniee [mm]] 1.2 1.0 1.2 1.2 23 2,5
Tension load in uncracked concrete N [kN]| 3.6 7.6 8,5 16,7 23,8 28,6

o [nm]| 0.2 0,1 0.1 0.4 0,6 0.5
Corresponding displacement

Oni- [mm]| 1,1 1,1 1,1 1,1 1,4 1,4
HST-R and H3T-HCR
Tension load in cracked concrete M (kN]| 24 43 5.7 11,9 14,3 19,0

o [nm]| 08 0,2 0.8 1,0 1,1 0.8
Corresponding displacement

Orime [mm]| 1,5 1,2 1,4 1,2 1,2 1,7
Tensicn load in uncracked concrete N kNl 4.3 7.6 85 16,7 23,8 28,6

Ono [nm]| ©1 0,1 0.1 0.1 0,5 0.8
Corresponding displacement

Opg-o [hm]| 1,5 1,2 1,4 1,2 1,2 1,7
Displacements under shear loading
HST
Shear load in cracked and un- Y kN]| 8.0 12.4 20.0 31.4 48.0 45.0
cracked concrete

dvo [mm]| 2.5 2,5 37 4.0 27 2,0
Corresponding displacement

Gryeo [hm]| 38 37 55 6,0 41 3,0
HST-R and HST-HCR
Shear load in cracked and un- Y kN]| 7.4 1.0 17.0 275 40.0 57.0
cracked concrete

Bvo [nm]| 16 33 49 2,2 25 2.5
Corresponding displacement

Oy [hm]| 24 49 7.4 3,3 37 37
Y Only HST and HST-R

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

760969.23
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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

va M10 M12 M6 M20 M24
Displacements under tension leading
HST3
Effective embedment depth her 2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 [101-180| 125
Tension load in cracked concrete N [kN]| 36 57 85 13,4 17,4 190
) . Shia [mm]| 06 0,6 0,8 1,8 1,3 2,2
Cerresponding displacement
Oti [mm]| 1.1 1,3 1,6 17 1,8 25
Tension load in uncracked concrete N [kN]| 5,7 8.5 11,9 18,9 24 4 2886
dno [nm]| 0,2 0,3 0,2 0.8 0,5 0,5
Corresponding displacement
Otgeo [mm]| 04 0,5 0.4 1,5 09 1.4
HST3-R
Effective embedment depth hei 2 [mm]| 47-20 | 80-100 | 70-125 | 85-160 [101-180| 125
Tensicn load in cracked concrete N [kN]| 3.6 57 8.5 13.4 17.4 19,0
] . g [mm]| 06 0,6 0,8 1,8 1,3 0,8
Cerresponding displacement
By [mm]| 1,1 13 1.6 1,7 1,8 1,7
Tensicn load in uncracked concrete N [kN] 57 a5 11,9 18,9 24.4 2586
] . o [mm]| 0,2 0,3 0,2 0,38 0,5 0,8
Coerresponding displacement
Ghleo [mm]| 04 0,5 0,4 1,5 09 1,7
HST3 and HS5T3-R
Effective embedment depth Het 1 [mm] R 40-59 | 50-69 | 65-84 B T
Tension load in cracked concrete N [kN] ” 43 8,1 90 T 1
Ono [mm] n 06 04 08 n "
Corresponding displacement
St [mm]| " 1,3 1,6 17 1 il
Tension load in uncracked concrete N [kN] R 6,1 a5 12,6 " "
o [mm] n 0,2 07 08 n n
Corresponding displacement
Otgen [mm] R 0,4 1,2 1,5 o R
"' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C10

760969.23
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Table C6 continued

Displacements under tension and shear loading

ms M10 M12 M16 M20 M24
Digplacements under shear loading
HST3
Effective embedment depth het 2 [nm]| 47-80 | 60-100 | 70-125 | 85-160 [101-180| 125
Shear load in cracked and un- v kN)| 7.9 135 20,2 31.6 47.9 450
cracked concrete
dvo [mm]| 28 25 3.8 43 27 2,0
Cerresponding displacement
s [mm]| 4.2 37 56 6.4 4.1 3.0
Shear load in cracked and un- 1
cracked concrete using Filling Set v [kN] 9.5 4.7 223 34.8 57.4
dvo [mm]| 2,9 2,3 2,0 23 59 1
Corresponding displacement :
Oveo [mm]| 4.4 3.4 3.0 3.5 8.8 i
HST3-R
Effective embedment depth he2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 [101-180| 125
Shear load in cracked and un-
cracked concrete Y [kN]| 8.9 14,5 21,0 36,3 55,6 57.0
dvo [mm]| 7.1 2,3 3.3 57 3.2 25
Corresponding displacement
Ovieo [mm]| 10,7 3.4 4,9 8,5 4.8 3.7
Shear load in cracked and un- v kNl 111 | 162 | 253 | 401 | se7 |
cracked concrete using Filling Set
Svo [mm]| 1,9 2,0 2,3 34 49 1
Corresponding displacement
e [mm]| 29 3,0 34 50 7.3 "
' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C11
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Table C6 continued

Displacements under tension and shear loading

M8 M10 mM12 M16 Mz20 Mz24
Digplacements under shear loading
HST3
Effective embedment depth Her 1 [mm] g 40-59 | 50-69 | 65-84 " "
Shear load in cracked and un- v [N 1 12.5 19,4 311 1 1
cracked concrete
dvo [mm] n 42 3,1 44 1l‘ n
Cerresponding displacement - :
B [mm]| " 6,3 47 6,6 " 1)
HST3-R
Effective embedment depth her 1 [mm] R 40-59 | 50-69 | 65-84 " g
Shear load in cracked and un- Y kN] 1 146 17.8 7.8 1 1
cracked concrete
o [mm]| " 37 39 35 1 n
Corresponding displacement :
B [mm]| " 56 5.8 5.3 1 n
"' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex G12
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Table C7: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C1

Characteristic tension resistance for performance category C1

M8 M10 M12 M16 M20 M24

Steel failure
HST
Characteristic resistance Nresct  [kN] 3] 32,0 450 76,0 2 3
Partial safety factor s F1f 1,50 3 3
HST-R
Characteristic resistance Nrisct  [kN] 3 280 40,0 69,0 3 3
Partial safety factor sc1 [ 4 1,50 1,56 2 3
Pullout failure
HST and HST-R
Characteristic resistance MNrkpct  [kN] o 8.0 10,7 18,0 8 3
Installation safety factor finst [ 3 1,00 & 3
Concrete cone failure 2
HST and HST-R
Installation safety factor st [ 3 1,00 3 3
Splitting failure
HST and HST-R
Installation safety factor Yinst ] 3 1,00 3 3
"' n 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 C13
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Table C8: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C1

Characteristic tension resistance for performance category C1

M3 M10 M12 M16 M20 M24

Steel failure
HST3
Effective embedment depth Rer 2 [mm]| 4790 | &80-100| 70-125 | 85-160 [101-180 3
Characteristic resistance Nrksct1  [kN]| 19,7 325 451 78,0 1242 31
Partial safety factor sl [-1 1,40 3
HST3-R
Effective embedment depth Ret2 [mm]| 47-90 | 50-100 | 70-125 | §5-160 |101-180 3
Characteristic resistance Nresct [kN1| 17,7 28,7 42,5 69,4 115.,8 3
Partial safety factor s,c1 [ 140 &
Pullout failure
HST3
Effective embedment depth hefz [mm]| 4790 | &0-100| 70-125 | 85-160 [101-180 3
Characteristic resistance Nrepct [kN]| 80 15,0 20,0 270 350 3
Installation safety factor Yinst [-1 1,00 3
Effective embedment depth Prer,1 [mm] 3 3 50-89 ) ) 3
Characteristic resistance Nrkpoct  [kN] 3 3 12,2 3 3 3
Installation safety factor Yinst [ 1,00 3
HST3-R
Effective embedment depth hef 2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 |101-180 3
Characteristic resistance Mrkpc1  [KN]| 85 15,0 20,0 27,0 35,0 31
Installation safety factor Yinst [ 1,00 3
' In absence of other national regulations
2 For concrete cone failure and splitting failure see EN 1982-4:2018
A No performance assessed

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

Performances Annex C14

760969.23
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Table C8 continued
ma M10 M12 M16 M20 M24
Concrete cone failure !
HST3 and HST3-R
Effective embedment depth hefz [mm]| 4790 | &0-100| 70-125 | 85-160 [101-180 3
Installation safety factor “finst [ 1,00 A
Splitting failure %
HST3 and HST3-R
Effective embedment depth hetz2 [mm]| 47-80 | 60-100| 70-125 | 85-160 [101-180 3
Installation safety factor Yinst [ 1,00 3
W n absence of other national regulations
“ For concrete cone failure and splitting failure see EN 1982-4:2018
M 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

760969.23
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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 perfformance category C1

M3 M10 M12 M16 M20 M24
Steel failure
HST
Partial safety factor sc1 [ 3 1,25 & 3
Characteristic resistance Veksctr  [kN] & 18,0 27.0 41,3 3 3
Reduction factor according te 3 3 3
. . 1 Cigap [ 1 1.0 ] i
EN 1992-4:2018 with gap filling
Reduction factor according to o R 05 3 3
EN 1982-4:2018 without gap filling 9ap :
HST-R
Partial safety factor ot F1f 1,25 1,30 3 3
Characteristic resistance Veksct  [kN] gL 13,6 231 37,5 @ 3
Reduction factor according te 3 3 3
. : o Olgap -] : 1.0 ' ’
EN 1992-4:2018 with gap filling
Reduction factor according to [] 3) 05 3 3
EN 1992-4:2018 without gap filing %% -'
Concrete pryout failure 2
HST and HST-R
Installation safety factor Yinst F1f 1,00 3 3
Concrete edge failure 2
HST and HST-R
Installation safety factor st [ 3 1,00 3 3
"n absence of other national regulations
2 For concrete pryout failure and concrete edge failure see EN 1992-4.2018
% No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex G16

760969.23
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Table C10: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C1

Characteristic shear resistance for performance category C1

M3 M10 M12 M16 M20 M24
Steel failure
HST3
Partial safety factor ysct [-1 1,25 3
Effective embedment depth het 2 [mm]| 47-90 | 680-100 | 70-125 | 85-160 |101-180 3
Installation with Hilti filling set
Characteristic resistance Vrksct  [kN]| 18,6 258 39,0 60,9 100,4 3
Reduction factor according to 3
_ ; - Olgap [-] 1,0 )
EN 1992-4:2018 with gap filling
Installation without Hilti filling set
Characteristic resistance VRks,C1 [kN]| 12,6 214 32,2 48,7 77,6 3
Reduction factor according to 3
: " Clgap [-] 0,5 ’
EN 1952-4.2018 without gap filling '
Effective embedment depth het 1 [mm] = o 50-89 3 3 3
Installation with / without Hilti filling set
Characteristic resistance Veksct  [kN] % 3 32,3 3 3 3
Reduction factor according to 5
X - (igap [-] 1,0 )
EN 1992-4:2018 with gap filling '
Reduction factor according to 3
. : " Clgap [-] 0,5 )
EN 1992-4 2018 without gap filling
HS8T3-R
Partial safety factor a1 1! -] 1,25 3
Effective embedment depth haerz [mMm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 3
Installation with Hilti filling set
Characteristic resistance Vresct  [kN]| 195 284 443 702 1027 3
Reduction factor according te _ L] 10 3
EN 1992-4:2018 with gap filling tgap -'
Installation without Hilti filling set
Characteristic resistance WRks.01 [kN]| 15,0 228 366 604 567 31
Reduction factor according to ] 05 3
EN 1992-4:2018 without gap filing 9% ’
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C17

760969.23
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Table C11 continued

Concrete pryout failure

HST3 and HET3-R

Effective embedment depth her 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180 3
Installation safety factor Yinst -] 1,00 &
Concrete edge failure !

HS&T32 and HST3-R

Effective embedment depth herz [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180 3
Installation safety factor Yinst -] 1,00 g

"' n absence of other national regulations

31 No performance assessed

2 For concrete pryoul failure and concrete edge failure see EN 1992-4 2018

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

Performances

Characteristic shear resistance for performance category C1

Annex C18

760969.23
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Table C12: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M8 M10 M12 M16 M20 M24
Steel failure
HST
Characteristic resistance Nrescz  [kN] 3] 32,0 450 76,0 2 3
Partial safety factor sz F1f 1,50 3 3
HST-R
Characteristic resistance Nriscz  [kN] 3 280 40,0 69,0 3 3
Partial safety factor sc2 [ 4 1,50 1,56 2 3
Pullout failure
HST and HST-R
Characteristic resistance MNrkpcz  [kN] o 33 10,0 12,8 8 3
Installation safety factor finst [ 3 1,00 & 3
Concrete cone failure 2
HST and HST-R
Installation safety factor st [ 3 1,00 3 3
Splitting failure
HST and HST-R
Installation safety factor Yinst ] 3 1,00 3 3

3 No performance assessed

"' n 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

Mg M0 M12 M16 M20 M24
HST and HST-R
Displacement DLS Suczowsy  [mm] R 1.4 6,7 4,0 R B
Displacement ULS Snczutsy  [mm] R 86 15,9 13,3 R o
"' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C19
Characteristic tension resistance and displacements under tension loads for performance
category C2
52/202
760969.23 8.06.01-56/23




Page 52 of European Technical Assessment Deutsches

ETA-98/0001 of 20 July 2023 Institut
far
English translation prepared by DIBt Bautechnik

Table C14: Characteristic tension resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

M8 M10 mM12 M16 M20 M24

Steel failure

HST3

Effective embedment depth Rer 2 [mm]| 4790 | &80-100| 70-125 | 85-160 [101-180 3
Effective embadment depth baf.1 [mm] 3 3 50-89 3 3 3
Characteristic resistance Mrkscz  [kN]| 19,7 3256 451 76,0 1242 3
Partial safety factor Ws.c2 1 [ 140 3
HST3-R

Effective embhedment depth hef 2 [mm]| 47-90 | 80-100 | 70-125 | 85-160 |101-180 3
Characteristic resistance Nrescz  [kN]| 17,7 28,7 425 694 | 1158 3
Partial safety factor Ys,c2 ! [] 1,40 3
Pullout failure

HST3

Effective embedment depth etz [mm]| 47-80 | 80-100 | 70-125 | 85-160 |101-180 3
Characteristic resistance Nrkpoz  [kN]| 3.0 10,4 19,5 27,0 350 3
Installation safety factor Yinst [ 1,00 3
Effective embedment depth hef.1 [mm] 9 9 50-89 & 3 3
Characteristic resistance Nrkpoz  [kN] 3 3 11,4 3 3 3
Installation safety factor “finet [-] 1,00 3
HST3-R

Effective embedment depth hefz [mm]| 4750 | &0-100 | 70-125 | 85-160 [101-180 3
Characteristic resistance MNrkpcz  [kN]| 3.4 10,4 18,5 27,0 35,0 3
Installation safety factor Yinst [-1 1,00 3

Concrete cone failure @
HS8T3 and H3T3-R

Effective embhedment depth hef 2 [mm]| 47-20 | 860-100 | 70-125 | 85-160 |101-180 3
Effective embedment depth hef.1 [mm] 3 3 50-89 ) 3 3
Installation safety factor “finst [-] 1,00 3

"n 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 G20
Characteristic tension resistance for performance category C2
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Table C14 continued

ma M10 M12 M16 M20 M24

Splitting failure 2
HST3 and HST3-R
Effective embedment depth hetz [mm]| 4790 | &0-100| 70-125 | 85-160 [101-180 3
Effective embedment depth hef.1 [mm] 2 2 50-69 2 3 3
Installation safety factor Vst [ 1,00 3

N No performance assessed

' In absence of other national regulations
% For concrete cone failure and splitting failure see EN 1982-4:2018

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 tension loads for performance

wms M10 M12 M16 M20 M24

H8T3 and H3T3-R
Effective embedment depth etz [mm]| 47-80 | 80-100 | 70-125 | 85-160 |101-180 n
Displacement DLS dnczoesy  [mm]| 27 38 52 52 6,9 1
Displacement ULS duezus;  [mm]l 105 13,7 13,8 11,9 18,4 R
HST3
Effective embadment depth hei,1 [mm] R R 50-69 n n n
Displacement DLS Snczolsy  [mm] R g 1,2 n n "
Displacement ULS dnczisy  [mm] N i 2,5 1 1 i
" No performance assessed

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

Performances Annex C21

760969.23
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Table C16: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST and HST-R, performance category C2

M8 M10 M12 M16 M20 M24
Steel failure
HST
Partial safety factor mscz [ 3 1,25 & 3
Characteristic resistance Vekscr  [kN] & 14,3 21.0 41,3 3 3
e vy W JE
Reduction factor according to - 3) 3 3
EN 1992-4:2018 without gap filing ~ “%*° [l 0.5
HST-R
Partial safety factor Moz F1f 1,25 1,30 3 3
Characteristic resistance Vekscz  [kN] gL 12,0 18,0 37,5 @ 3
e e, w1 JE
EN 199242018 without gep fling % F1| 7 05 T
Concrete pryout failure 2
HST and HST-R
Installation safety factor Yinst [-1 3 1,00 3 3
Concrete edge failure 2
HST and HST-R
Installation safety factor “inst [-1 3 1,00 3 3

% No performance assessed

"n absence of other national regulations
2 For concrete pryoul failure and concrete edge failure see EN 1992-4 2018

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

category C2

Characteristic shear resistance and displacements under shear loads for performance

Mg M10 M12 M16 M2Q M24
HST and HST-R
Displacement DLS Sveziolsy  [mm] R 4,2 53 57 R R
Displacement ULS dvezusy  [mMm] R 7.5 7.9 89 R R
"' No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex G22
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Table C18: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

category C2

Characteristic shear resistance and displacements under shear loads for performance

M8 M10 M12 M16 M20 M24
Steel failure
HST3
Partial safety factor tus.cz -] 1,25 &
Effective embedment depth herz [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180 3
Installation with Hilti filling set
Characteristic resistance Vresoe  [KN]| 9,9 19,0 286 48 5 84,3 3
Reduction factor according to . 3
_ ; - (hgap [-] 1.0 )
EN 1992-4:2018 with gap filling
Installation without Hilti filling set
Characteristic resistance Vrescz  [kMN]| 9.5 18,1 26,1 42 4 66,9 3
Reduction factor according to -
: " Olgap -] 05 &
EN 1952-4.2018 without gap filling '
Effective embedment depth her 1 [mm] = * 50-69 5 3 3
Installation with / without Hilti filling set
Characteristic resistance Vrksc2  [KN] 3 H 15,6 3 3 3
Reduction factor according to ] 5
. X - (Zgap [-] 1.0 )
EN 1992-4:2018 with gap filling
Reduction factor according to 3
. : " Olgap (-] 0.5 )
EN 1992-4 2018 without gap filling
HST3-R
Partial safety factor hscz -] 1,25 3
Effective embedment depth Refz [Mm]| 47-90 | 80-100 | 70-125 | 85-160 [101-180 3
Installation with Hilti filling set
Characteristic resistance Veksce  [kKN]| 9.9 17,2 276 42 5 67,4 3
Reduction factor according to .
; - Cigap [-] 1.0 3
EN 1992-4:2018 with gap filling '
Installation without Hilti filling set
Characteristic resistance VRks02 [kN]| 8.1 157 224 42 6 49 5 31
Reduction factor according to i 2
. : " (Agap (-] 0.5 )
EN 1992-4 2018 without gap filling
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex G23
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Table C19 continued
Concrete pryout failure
HST3 and HST3-R
Effective embedment depth het 2 [mm]| 47-80 | 60-100 | 70-125 | 85-160 |101-180 3
Effective embedment depth het 1 [mm] 9 9 50-69 3 3 3
Installation safety factor “Yinat -] 1,00 3
Concrete edge failure 2!
HST3 and HST3-R
Effective embedment depth he2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 (101-180 3
Effective embedment depth het 1 [mm] 3 3 50-69 3 3 3
Installation safety factor Yinst [-1 1,00 3
"'In absence of other national regulations
% For concrete cone failure and splitting failure see EN 1952-4:2018
I No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C24

Characteristic shear resistance for performance 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 embhedment depth herz [mm]| 47-80 | 60-100 | 70-125 | 85-160 [101-180 1
Displacement DLS Sveapls [mm]| 34 4.0 46 48 52 1
Displacement DLS using _ 1
Filling Set Sveziols;  [mm] 1.4 1,6 25 1.7 1.9
Displacement ULS ovezum  [mm]) 4.9 8,2 8.1 8.2 10,0 "
Displacement ULS using 1
Filling Set Oveousy  [mm]) 4.3 4,4 7.2 3.9 5.3
Effective embedment depth Pt [mm] g g 50-89 g g g
Displacement DLS dveziols  [mm] R R 52 R R "
Displacement ULS Sveauls  [mm] R R 8.4 R R 0
HST3-R
Effective embedment depth het 2 [mm]| 47-80 | 60-100 | 70-125 | 85-160 |101-180 1
Displacement DLS Sveaplsr [mm]| 3,5 50 8,0 58 3.9 7
Displacement DLS using _ 1
FiIIing Set BV:szDLSJ [mm] 1 ,6 1 ,6 2,0 1 ,9 2,2
Displacement ULS Svcous [mm]) 7.5 8,1 10,1 12,3 7.0 n
Displacement ULS using 1)
Filling Set dveousy [mm]| 5,0 7.6 6.8 4.7 58
"' No 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
wva M10 M12 M16 M20" | M24"
Steel failure
HST
R30  Nrkss [kN]| 09 25 50 9,0 150 | 20,0
Characteristic resistance R60 Nexes NI} 0.7 15 >3 5.0 19.0 150
R0 Mresn [kN]| 086 1,0 2.0 3.5 6.0 8,0
R120 Nress  [kN]| 0,5 07 1.0 20 35 50
HST-R and HST HCR
R30  Nrksa [kN]| 4.9 11,8 17,2 32,0 49,9 718
Characteristic resistance R80 Nrks [kN]| 36 84 12,2 22,8 35,5 51.2
R90  Nrkss [kN]| 24 5.0 7.3 13,5 211 304
R120  Nrks [kN]| 1,7 3,3 4.8 8,9 13,9 200
Pullout failure
HST
R30 Nrkp.i [kN]
Characteristic resistance ~ R60  Nrepsi  [kN]} 1.3 2,3 3,0 5,0 7.5 10,0
in concrete = C20/25 R90 NRkcp [kN]
R120 Nrkpii  [kKN]| 1,0 1.8 2.4 40 6,0 8,0
HST-R and H3T-HCR
R30  Nrepri  [kN]
Characteristic resistance R60 NRKcp.fi [kN]] 1.3 2,3 3,0 6,3 7,5 10,0
in concrete = C20/25 ROO  Nrkps  [kN]
R120 Nrkpsi  [kN]| 1,0 1,8 2.4 5,0 6,0 8,0

" Only HST and HST-R

is recommended,

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

w8 M10 M1z M16 M20" | M247

Concrete cone failure
HST, HST-R and HST-HCR
R30 No%ukcn  [kN]

Characteristic resistance R80 NORk,c,fi [kN] 2,7 5,0 7,4 11 ,D 18,5 31 ,4
in concrete = C20/25 R90 Norken  [KN]

R120  N%ukeri [KN]| 2.2 4,0 5,9 8,8 148 | 252

N Oymbhy HET amd HST.R
MNATHY T 1 i M=

In absence of other national regulations the partial safety factor for resistance under fire exposure s = 1,0
is recommended.

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

60/202
760969.23 8.06.01-56/23



Page 60 of European Technical Assessment

ETA-98/0001 of 20 July 2023

English translation prepared by DIBt

Deutsches

Bautechnik

Institut
fir

Table C22: Characteristic tension resistance under fire exposure for Hilti metal
expansion anchor HST3 and HST3-R in cracked and uncracked concrete

] M10 M2 16 M20 M24
Steel failure
HST3
Effective embedment depth her2 [mm]| 47-20 | 80-100 | 70-125 | 85-160 |101-180| 125
R30 MNRks fi [kN]| 0,9 24 52 9.7 15,2 219
RE0 MNRks fi [kN]| 0.8 1.8 3.7 6,8 10,6 15,3
Characteristic resistance
Ro0 MNrks [kN]| 0,7 1.2 2.1 3,9 6,0 8,7
R120  MNrkss [kN]| 06 0,9 1,3 2,4 3.8 5.4
HST3-R
Effective embedment depth hei 2 [nm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 MNRrks.i [kN]| 4.9 11,8 17,1 31,9 49,8 71,8
o ) R60 MRk s [kN]| 3.6 84 12,2 22,8 355 51,2
Characteristic resistance
Ra0 MNrks [kN]| 2.4 50 7.3 13,6 21,2 30,6
R120  Nrkss (kN]| 1,7 3,3 438 9.0 14,1 203
HST3
Effective embedment depth het 1 [mm] Rl 40-59 | 50-69 | 65-84 T i
R30 MNrksf [kN] R 1,5 2.3 4,4 1 1)
o ) RE0 Nrksf [kN] Rl 1,2 1,7 3,2 i R
Characteristic resistance .
R90 MRks fi [kN] Rl 0,9 1,1 2.1 i 1
R120  Nrksa [kN] Rl 0,8 0,8 1,5 i R
HST3-R
Effective embedment depth et 1 [mm] R 40-59 | 50-69 | 65-84 o "
R30 MRks fi [kN] Rl 52 9.1 16,9 i 1
RE0 MNRks fi [kN] Rl 3.7 6,8 12,6 it it
Characteristic resistance : -
Ro0 MNrks [kN] R 2,5 4.5 84 T 1
R120  MNrkss [kN] n 2,0 3.3 8,2 n n

' 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 tension loading under fire exposure in cracked

Annex C28
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Table C22 continued
M3 M10 M12 M16 Mz20 M24
Pullout failure
HST2 and HST3-R
Effective embedment depth et 2 [mm]| 47-90 | 60-100 | 70-125 | 85-160 [101-180| 125
R30 N Rk p.fi [kN]
Characteristic resistance R80  Neepa [kN]| 19 3,0 5,0 71 91 12,8
in concrete = C20/25 RGO NRkp [kN]
R120 Nrepsi  [kN]| 1.5 24 4.0 56 7.3 10,1
HST32 and H3T3-R
Effective embedment depth he 1 [mm] n 40-59 | 50-69 | 65-84 n n
R30  Nreps  [kN]
Characteristic resistance R60  Neepii  [kN] ! 2.3 8.2 4.7 K K
in concrete = C20/25 ROO  Nrkps  [kN]
R120  Nrekps  [kN] R 1,8 2,5 3.8 T g

"' 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 concrate

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

Annex C29
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Table C22 continued
ma M10 M12 M16 Mz0 Mz4
Concrete cone failure
HS&T2 and HST3-R
Effective embedment depth het 2 [nm]| 47-890 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 N%kcn  [kN]
Characteristic resistanca RGO MYucrn  [kN]| 2.7 50 7.4 12,0 18,5 314
in concrete = C20/25 RS0 Nk o i [kN]
R120 N%kcrn [kN]| 2.2 4.0 59 86 14,8 25,2
HST3 and HST3-R
Effective embedment depth her,1 [mm] R 40-59 | 50-6% | 65-84 T 1
R30 N%uen  [kN]
Characteristic resistance R60 NRicn [kN] " 1.8 32 6,1 " "
in concrete =2 ©20/25 [=2e%4] Noeien  [kN]
R120  N%gcn  [kN] Rl 1,5 2,5 4.9 n n

" No performance assessed

is recommended.

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

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

Performances

and uncracked concrate

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

Annex C30
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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
Mg M10 M12 M16 M20" | M24"
Steel failure without lever arm
HST
R30 VRl fi [kN]| 09 2,5 5,0 9.0 15,0 20,0
R&0 VRk s f [kN]] 07 1,5 35 8.0 10,0 15,0
Characteristic resistance
Ro0 Vrkef [kN]] 086 1,0 2,0 3,5 6,0 8,0
R120  Vwsksr [kN]| 05 0,7 1,0 2,0 35 5,0
HST-R and H&ET HCR
R30 VRksfi [kN]| 4.9 11,8 17,2 32,0 49,9 71,9
o ) R&0 VR fi [kN]| 3.6 3.4 12,2 22,8 355 51.2
Characteristic resistance
Re0 YRksfi [kN]| 24 5.0 7.3 13,5 21.1 304
R120  Vreksi [kN] 17 33 438 8,9 13,8 20,0
Steel failure with lever arm
HST
R30 M%pssi  [Nm] 1.0 33 8.1 2086 402 69,5
RBD M%ien [Nm]| 0.8 2.4 57 14 4 28,1 48 6
Characteristic resistance
R20 Mo%psn [Nm]| 07 1,6 3,2 8,2 16,0 277
R120 M%=s [Nm]| 06 1,2 2.0 51 99 17,2
HST-R and HET HCR
R30 MO%.en [Nm]| 5.0 15,2 26,6 67,7 1323 | 2286
RE0D Mo%si [Nm]| 3.7 10,8 19,0 43 2 94 1 162 6
Characteristic resistance
R0 M%ksri [NmM]| 2.4 6.4 11,3 2886 558 96 6
R120  M%wkss [Nm] 1.8 42 7.4 18,9 36,8 63,7

" 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 yums = 1,0

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

Performances

and uncracked concrete

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

Annex C31
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Table C23 continued

ms M0 M12 M16 M20" | M247

Concrete pryout failure
HST, H3T-R and HST-HCR
Pryout factor ks 1] 2.00 2,00 2,20 2,50 2,50 2,50

R30  Vrkeps  [kN]
Characteristic resistance ~ R60  Vrkes  [kN]| 54 10,0 160 | 272 | 494 | 845
in concrete = C20/25 RO Vekeps  [KN]

R120 Vrkcpa [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 Yk 5 of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by:  V%ucr = 0,25 X Ve (£ RO0) Yok = 0,20 X VP%ke  (R120)
with V9. c 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 yums = 1,0

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

Performances
Characternistic 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

] M10 M2 16 M20 M24
Steel failure without lever arm
HST3
Effective embedment depth hei 2 [mm]| 47-80 | 80-100 | 70-125 | 85-160 [101-180| 125
R30 VR, fi [kN]] 09 24 52 97 15,2 219
R6&0 VR, fi [kN]| 0,8 1.8 3.7 5,8 10,6 15,3
Characteristic resistance
Ro0 YRk fi [kN]| 07 1.2 2,1 39 8,0 8,7
R120  WVrke [kN]| 08 0,9 1.3 2,4 3.8 54
HST3-R
Effective embedment depth hei2 [mm]| 47-80 | 60-100 | 70-125 | 85-160 [101-180| 125
R30 VEks.ii [kN]| 4.9 11,8 17.1 31,9 49,8 71,8
o ) R60 Viks i [kN]| 36 84 12,2 22,8 355 51,2
Characteristic resistance
R20 VR [kN]| 24 50 7.3 13,6 21,2 308
R120  Vrksdi [kN]| 1.7 3,3 48 9.0 14,1 20,3
HST3
Effective embedment depth het 1 [mm] Rl 40-59 | 50-69 | 65-84 T i
R30D  Vrksii [kN] R 1,5 2.3 4,4 1 1)
o ) RGO VREsfi [kN] 0 1,2 1,7 3,2 i R
Characteristic resistance .
R90 VR, fi [kN] Rl 0,9 1,1 2,1 i 1
R120  VRks [kN] Rl 0,8 0,8 1,5 i R
HST3-R
Effective embedment depth et 1 [mm] R 40-59 | 50-69 | 65-84 o "
R30 VR, fi [kN] Rl 52 9.1 16,9 i 1
R6&0 VR, fi [kN] L] 3.7 6.8 12,6 it it
Characteristic resistance : -
Ro0 VR s f [kN] R 2,5 4.5 84 T 1
R120  Vrkeri [kN] Ll 2.0 33 8,2 1 1

' 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

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

Annex C33
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Table C24 centinued
mva M10 M12 M16 Mz0 Mz24
Steel failure with lever arm
HST3
Effective embedment depth her2 [nm]| 47-890 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 Mo%si [Nm]| 0.9 3.1 8.1 206 40 2 69,5
RGO M%ien [Nm]| 0.8 2.4 57 14 4 28,1 48 5
Characteristic resistance
R90 Mo%ksn [Nm]| 0.7 1,6 3,2 8,2 16,0 27,7
R120 M%kss [Nm]| 086 1.2 2.0 51 10,0 17.2
HST3-R
Effective embedment depth hetz [mm]| 47-90 | 60-100 | 70-125 | 85-160 |101-180| 125
R30 M%kssi [Nm]| 5.0 15,2 266 67,6 1320 | 2282
RE0 Mo%si [Nm]| 3.7 10,8 19,0 43 2 94 1 1627
Characteristic resistance
Ra0 M%ien [Nm]| 2.4 ) 11,3 28,8 58,3 97,2
R120 M%gsn [Nm] 1.8 43 7.5 19,1 37,3 64,5
HST32
Effective embedment depth het.1 [mm] R 40-59 | 50-69 | 65-84 T 1
R30 M%pssi  [Nm] L] 2,0 3.6 8.3 it it
R60  M%yesi [Nm] 1 16 2.7 6,9 n 1
Characteristic resistance
Re0 Mo%pssi  [Nm] Rl 1,2 1,8 45 i 1
R120  M%ksni [Nm] n 1,0 1,3 3.3 i R
HST3-R
Effective embedment depth her 1 [mm] n 40-59 | 50-89 | 65-84 " "
R30 M%ksi  [Nm] Rl 6,7 14,1 359 i R
RE0 M%pssi  [Nm] L] 4.8 10,5 26,8 it it
Characteristic resistance
R90  M%ussi [Nm] Ll 2.2 7.0 17.7 o 1
R120 M%ussi [Nm] Rl 2,6 5,2 13,2 i 1

" No performance assessed

is recommended.

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

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

Performances

and uncracked concrete

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

Annex C34
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Table C24 continued
ms M10 M12 M16 M20 M24
Concrete pryout failure
HS&T32 and HST3-R
Effective embedment depth her 2 [nm]| 47-80 | 60-100 | 70-125 | 85-160 [101-180| 125
Pryout factor ka 1| 2.2 2,67 2,78 3,41 3,20 2,50
R30 Vekeps  [KN]
Characteristic resistance RE60 Vekensi [kKN]| 7.0 13,0 20,7 40 8 37.0 62,8
in concrete = C20/25 RGO ik [kN]
R120 Vekeps  [kN]| 5.7 10,4 16,5 326 296 50,4
HS8T3 and HST3-R
Effective embedment depth he 1 [mm] n 40-59 | 50-69 | 65-84 " "
Pryout factor ks [-1 n 267 278 3,41 n n
R30  Vrkwa  [kN]
Characteristic resistance R0 Vrkeps  [kN] K 4.7 8.9 20,8 " Y
in concrete = C20/25 ROO Vrk e f [kN]
R120  Vrkeps  [KN] Rl 3.8 7.1 16,7 i 1

Concrete edge failure

HS8T3 and HST3-R

temperature.

(< R90)

Worken = 0,20 x Ve  (R120)

The initial value V%«cq of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by:  V%ucn = 0,25 x Vorke
with Yok initial value of the characteristic resistance in cracked concrete C20/25 under normal

"' 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 G35
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