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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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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

3.1

3.2

Z226327.20

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.

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.

Performance of the product and references to the methods used for its assessment

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 and Durability See Annex B1, C9 to C12
Characteristic resistance and displacements for See Annex C13 to C23

seismic performance category C1 and C2

Safety in case of fire (BWR 2)

Essential characteristic Performance
Reaction to fire Class A1
Resistance to fire See Annex C24 to C33

8.06.01-93/20
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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 13 July 2020 by Deutsches Institut flir Bautechnik

Dr.-Ing. Lars Eckfeldt beglaubigt:
p. p- Head of Department Lange
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Installed condition
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Hilti metal expansion anchor HST, HST-R and HST-HCR
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Hilti metal expansion anchor HST3 and HST3-R with standard and shallow embedment depth

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

Product description
Installed condition

Annex A1

Z51777.20
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Figure A3:

Hilti metal expansion anchor HST3 and HST3-R with Filling Set

\C :/

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

Product description
Installed condition

Annex A2
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Cold-formed version

Sleeve Washer \

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

Hexagon

/ nut

.

HST M..

\ Bolt Marking:

HST:
HST-R:

Machined version

/ Sleeve / Bolt

Length
identification

HST M .../tfix,max
HST-R M .../tfix,max
HST-HCR: HST-HCR M .../tixmax

Hexagon

_— nut

( =
(=R

N\ Length

Anchor types, marking and identification

/ identification
Marking: HST-HCR M .../tfixmax Washer

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

Product description Annex A3

Z51777.20
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Cold-formed version

<D < F

Product description: Hilti metal expansion anchor HST3 and HST3-R

Bolt — Washer
/ Length

IH]/ identification

Sleeve

/' ELSH IITH
[

Marking:

| J~——____ Hexagon

nut

HST3: HST3 M ... tiix1/tfix,2
HST3-R: HST3-R M ... trx1/tix2

Machined version M8 - M16

Bolt — Washer
/ == Length

identification

ELSH] HOH

nut

\ L e— Hexagon
Marking:

HST3: HST3 M ... trix,1/tix,2
HST3-R: HST3-R M ... tix,1/tix2

Hexagon

—_)/ nut

Machined version M20 - M24
Sleeve / Bolt
/ | L
Marking:
HST3: HST3 M ... tiix1/tfix.2
HST3-R: HST3-R M ... tiix,1/tiix.2

Length

g identification

Washer

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

Product description

Anchor types, marking and identification

Annex A4

Z51777.20
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Table A1: Length identification HST, HST3, HST-R, HST3-R, HST-HCR

Letter A B C D E f IT
[mm]| 38,1 | 50,8 | 63,5 | 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

A

Letter F G A H | J K
[mm]| 101,6 | 114,3 | 125,0 | 127,0 | 139,7 | 152,4 | 165,1
< [mm]| 114,3 | 127,0 | 125,0 | 139,7 | 152,4 | 165,1 | 177,8

v

Anchor length

Letter L
[mm]| 177,8 | 190,5 | 203,2 | 215,9 | 228,6 | 241,3 | 254,0
< [mm]| 190,5 | 203,2 | 215,9 | 228,6 | 241,3 | 254,0 | 279,4

=
z
C
T
<
i\

v

Anchor length

Letter r S T U V W X
[mm]| 260,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4
< [mm]| 260,0 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8

v

Anchor length

Letter Y z AA BB CC DD EE
[mm]| 431,8 | 457,2 | 482,6 | 508,0 | 533,4 | 558,8 | 584,2
< [mm]| 457,2 | 482,6 | 508,0 | 533,4 | 558,8 | 584,2 | 609,6

v

Anchor length

Letter FF GG HH Il JJ KK LL
[mm]| 609,6 | 635,0 | 660,4 | 685,8 | 711,2 | 736,6 | 762,0
< [mm]| 635,0 | 660,4 | 685,8 | 711,2 | 736,6 | 762,0 | 787,4

v

Anchor length

Letter MM NN 00 PP QQ RR SS
[mm]| 787,4 | 812,8 | 838,2 | 863,6 | 889,0 | 914,4 | 939,8
< [mm]| 812,8 | 838,2 | 863,6 | 889,0 | 914,4 | 939,8 | 965,2

v

Anchor length

Letter TT uu VvV
[mm]| 965,2 | 990,6 |1016,0
< [mm]| 990,6 [1016,0|1041,4

v

Anchor length

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

Product description Annex A5
Anchor types, marking and identification

Z51777.20 8.06.01-93/20
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Table A2: Materials

Designation Material

HST (Carbon steel)

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

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

Washer Carbon steel, galvanized

Hexagon nut 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

Stainless steel A4 according to EN 10088-1:2014, cone coated (red or transparent),
Bolt . ~

rupture elongation (lo = 5d) > 8 %
Washer Stainless steel A4 according to DIN EN ISO 3506-1:2010
Hexagon nut Stainless steel A4 according to DIN EN ISO 3506-2:2010, coated

HST-HCR (High corrosion resistance steel)
Corrosion resistance class V according EN 1993-1-4:2006+A1:2015

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

High corrosion resistance steel according to EN 10088-1:2014, cone coated (red),
Bolt i _ o

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 Annex A6
Materials
751777.20 8.06.01-93/20
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Table A2 continued

Designation Material

HST3 (Carbon steel)

M10, M16: Carbon steel, galvanized or stainless steel according to EN 10088-1:2014

Expansion sleeve M8, M12, M20, M24: Stainless steel according to EN 10088-1:2014

Rolt 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

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

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

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

Hexagon nut Stainless steel A4 according to DIN EN ISO 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

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

Product description Annex A7
Materials

Z51777.20 8.06.01-93/20
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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: -
oLt T ———
Production number and
production line

Expiry date mm/yyyy

i ST ST =

4Y 200-A Hilti HIT-HY 200-A Hilti HIT-HY 200-A Hilti HIT-HY 200-5

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

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
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 Annex A8
Injection mortar

Z51777.20 8.06.01-93/20
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Table A4: Dimensions HST, HST-R and HST-HCR
HST, HST-R, HST-HCR M8 M10 M12 M16 M20" | M24"Y
Maximum length of anchor Imax < [mm] 260 280 295 350 450 500
Shaft diameter at the cone dr [mm] | 55 7,2 8,5 11,6 14,6 17,4
Length of expansion sleeve /s [mm] 14,8 18,2 22,7 24,3 28,3 36,0
1 Only HST and HST-R
HST, HST-R and HST-HCR
E = e =
l: 1 = “
__/
- s e 4 N
Table A5: Dimensions HST3 and HST3-R
HST3, HST3-R M8 M10 M12 M16 M20 M24
Maximum length of anchor fmax < [mm] 260 280 350 475 450 500
Shaft diameter at the cone dr [mm] 5,60 6,94 8,22 11,00 14,62 17,4
Length of expansion sleeve /s [mm] 13,6 16,0 20,0 25,0 28,3 36,0
Diameter of washer dw = [mm] | 15,57 | 19,48 | 23,48 | 29,48 | 36,38 | 43,38
HST3 and HST3-R
odw
*Qdﬂ —\
= 4 [ 7] —
1l | [
* -/
/s - o
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Product description Annex A9
Dimensions
751777.20 8.06.01-93/20
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Filling Set to fill the annular gap between anchor and fixture

Table A6: Dimensions Filling Set

Filling Set used for HST3, HST3-R M8 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
|
- dvs _‘ hvs
- = —|
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Product description Annex A10
Dimensions
Z51777.20
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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 non-cracked 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 A6 Table A1 (stainless steels).

Design:

Anchorages are designed under the responsibility of an engineer experienced in anchorages 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 1992-4:2018 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.

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

Specifications of intended use Annex B1

Z51777.20
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Installation:

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

Table B1: Drilling technique HST, HST-R and HST-HCR

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

HST, HST-R and HST-HCR

M8

M10

M12

M16

M20"

M24 1

Hammer drilling (HD) oo

v

v

7 Only HST and HST-R

Table B2: Drilling technique HST3 and HST3-R

HST3, HST3-R

M8

M10

Mi2

M16

M20

M24

Hammer drilling (HD) aaEE=—

v

Diamond coring (DD) with

e DD EC-1 coring tool and
DD-C ... TS/TL core bits or
DD-C ... T2/T4 core bits

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

(A
%

Hammer drilling with Hilti hollow drill bit

TE-CD/YD ... drilling system (HDB) 1

Table B3: Drill hole cleaning

Manual cleaning (MC):
Hilti hand pump for blowing out boreholes

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

Specifications of intended use

Annex B2

Z51777.20
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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 B ' v v v v v v

1 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 5 ! 4 v v v v v
Machine torqueing with Hilti

SIW 6AT-A22 impact wrench and v v v -

SI-AT-A22 adaptive torqgue module =

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 hef,1)
Static and quasi static loading M8 to M24 (for hef,2)

Table : C2, C4, C6

L M8 to M20 (for hetz2)
Seismic performance category M12 (for heis)
C1/C2 i

Table : C8, C10, C13, C14, C17,C18

M10 to M16 (for het,1)
M8 to M24 (for hef,2)
Table : C20, C22

Static and quasi static loading
under fire exposure

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

Specifications of intended use Annex B3

Z51777.20 8.06.01-93/20
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Table B8: Installation parameters for HST, HST-R and HST-HCR

Installation parameters

HST, HST-R, HST-HCR M8 M10 M12 M16 M20" | M24")
Nominal diameter of drill bit do [mm] 8 10 12 16 20 24
g’rﬁtg‘i? diameter of dew< [mm]| 845 | 1045 | 12,50 | 16,50 | 20,55 | 24,55
Drill hole depth hy = [mm] 65 80 95 115 140 170
Effective embedment depth e [mm] 47 60 70 82 101 125
Thread engagement length Nnom [mm] 55 69 80 95 117 143
Maximum diameter of clearance hole | o a N 44 1a 55 on
in the fixture 2 o immpy = c - ° =< <2
Installation torque moment Tinst [Nm] 20 45 60 110 240 300
Maximum thickness of fixture tixmax £ [mm] 195 200 200 235 305 330
Width across flats SW [mm] 13 17 19 24 30 36
1 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

Z51777.20
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Table B9: Installation parameters for HST3 and HST3-R

Installation parameters

HST3, HST3-R M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 8 10 12 16 20 24
grﬂftg}?fgiragﬁer; grf drilling dew< [mm]| 845 | 1045 | 12,50 | 16,50 | 20,55 | 24,55
Drill hole depth " hi12  [mm] - 53 68 86 - -
Effective embedment depth hef,1 [mm] - 40 50 65 - -
Thread engagement length Aromt  [mm] - 48 60 78 - -
Drill hole depth " hiz2  [mm] 59 73 88 106 124 151
Effective embedment depth hef.2 [mm] 47 60 70 85 101 125
Thread engagement length Anom 2 [mm] 54 68 80 98 116 143
m?ﬁgc&r?u?ela;)meter of clearance hole f (mm] 9 12 14 18 52 26
Installation torque moment Tinst [Nm] 20 45 60 110 180 300
Maximum thickness of fixture tixmax  [MmM] 195 220 270 370 310 330
Width across flats Sw [mm] 13 17 19 24 30 36
) In case of diamond drilling + 5 mm for M8 to M10 and + 2 mm for M12 to M24
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 B5
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HST, HST-R and HST-HCR

)

|

h1

hmin

HST3 and HST3-R (standard embedment depth)

Setting depth mark Fixture
(optional)
///
/1
Yyad
///
/7
///] |
2/ 7
I
Yo
I// —
/ 7 g
N
) VAT ////////////// NN\
hef | trix
hnom

Setting depth mark Fixture
(optional) \ /

tfix

hmin

Tins1

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

Intended Use
Installation parameters

Annex B6
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HST3 and HST3-R (shallow embedment depth)

[ Fixture

: - Tins
9 t

///
.1

hef,1 tix
—

hnom.1

h1,1

hrnin

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

Setting depth mark Fixture
(optional) _\ /

"
1

Injection mortar

het2 tiix HIT-HY 200-A
. Rrom,2 |
| h1’2 -—
himin
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

Minimum spacing and minimum edge distance

M8 M10 M12 M16 | M20" | M24"
Minimum thickness of concrete A (mm]| 100 120 140 160 200 250
member
Effective embedment depth het [mm] 47 60 70 82 101 125
Cracked concrete
HST
Smin [mm]| 40 55 60 70 100 125
Minimum spacing 2
forcz [mm]| 50 70 75 100 160 180
Crmin [mm]| 45 55 55 70 100 125
Minimum edge distance 2
fors= [mm]| 50 90 120 150 225 240
HST-R
Smin [mm]| 40 55 60 70 100 125
Minimum spacing 2
forcz [mm]| 50 65 75 100 130 130
Crmin [mm]| 45 50 55 60 100 125
Minimum edge distance 2
fors=2 [mm]| 50 90 110 160 160 140
HST-HCR
o , Smin [mm]| 40 55 60 70 3) 3)
Minimum spacing 2
forcz [mm]| 50 70 75 100 3) 3)
Crmin [mm]| 45 50 55 60 3) 3)
Minimum edge distance 2
fors2 [mm]| 50 90 110 160 3) 3)
1 Only HST and HST-R
2) Linear interpolation for smin and cmin allowed
3 No performance assessed
Cmin %
) 4 <+ %
Smin %
\ J
& _¢_
______________ D
< len: N Smin g Armin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B8
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Table B10 continued

Minimum spacing and minimum edge distance

M8 M10 M12 M16 | M20" | M24"
Minimum thickness of concrete A (mm]| 100 120 140 160 200 250
member
Effective embedment depth het [mm] 47 60 70 82 101 125
Non-cracked concrete
HST
Smin [mm]| 60 55 60 70 100 125
Minimum spacing 2
forcz [mm]| 50 80 85 110 225 255
Crmin [mm]}] 50 55 55 85 140 170
Minimum edge distance 2
fors= [mm]| 60 115 145 150 270 295
HST-R
Smin [mm]| 60 55 60 70 100 125
Minimum spacing 2
forcz [mm]| 60 70 80 110 195 205
o . Crmin [mm]| 60 50 55 70 140 150
Minimum edge distance 2
fors= [mm]| 60 115 145 160 210 235
HST-HCR
o , Smin [mm]| 60 55 60 70 3) 3)
Minimum spacing 2
forcz [mm]| 50 70 80 110 3) 3)
_ Crmin [mm]| 60 55 55 70 3) 3)
Minimum edge distance 2
fors2 [mm]| 60 115 145 160 3) 3)
1 Only HST and HST-R
2) Linear interpolation for smin and cmin allowed
3 No performance assessed
Cmin %
) 4 <+ %
Smin %
\ J
.¢.
______________ D
< len: N Smin g Armin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B9
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Table B11: Minimum spacing and edge distance for HST3 and HST3-R

M8 M10 M12 M16 M20 M24

Minimum thickness of concrete A (mm]| 100 120 140 160 200 250

member
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Cracked concrete
HST3
Smin [mm]| 35 40 50 65 20 125
Minimum spacing ")
forc2z [mm]| 50 55 70 95 130 180
Crmin [mm]] 40 45 55 65 80 125
Minimum edge distance
fors=z [mm]| 50 80 110 150 180 240
HST3-R
. . Smin [mm]| 35 40 50 65 20 125
Minimum spacing V
forcz [mm]| 50 55 70 95 130 130
Cmin [mm]| 40 45 55 65 80 125
Minimum edge distance )
fors2 [mm]| 50 80 110 150 180 140

) Linear interpolation for smin and cmin allowed
2 No performance assessed

1~ T
U, . 0
e

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

Intended Use Annex B10
Minimum spacing and minimum edge distance
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Table B11 continued

Minimum spacing and minimum edge distance

M8 M10 M12 M16 M20 M24
Minimum thickness of concrete A (mm]| 100 120 140 160 200 250
member
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Non-cracked concrete
HST3
Smin [mm]| 35 40 60 65 90 125
Minimum spacing ")
forcz [mm]| 50 60 70 95 130 255
Crin [mm]] 40 50 55 65 80 170
Minimum edge distance
fors=z [mm]| 50 90 110 150 180 295
HST3-R
. . Smin [mm]| 35 40 60 65 90 125
Minimum spacing V
forcz [mm]| 50 60 70 95 130 205
o _ Crmin [mm]| 40 50 55 65 80 150
Minimum edge distance )
fors= [mm]| 50 90 110 150 180 235
Y Linear interpolation for smin and cmin allowed
2 No performance assessed
Cmin \
A\ 4
)y 4 4 §
Smin §
Y + .\
______________ L 8
< Cm|n= < Smin g min
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B11
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Table B11 continued

Minimum spacing and minimum edge distance

M8 M10 M12 M16 M20 M24
Minimum thickness of concrete A (mm]| 80 100 120 140 160 2)
member
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 2)
Cracked concrete
HST3 and HST3-R
Smin [mm]| 35 40 50 80 120 2)
Minimum spacing ")
forcz [mm]| 50 100 90 130 180 2)
Crin [mm]] 40 60 60 65 120 2)
Minimum edge distance
fors=z [mm]| 50 20 120 180 180 2)
Non-cracked concrete
HST3 and HST3-R
Smin [mm]| 35 40 50 80 120 2)
Minimum spacing ")
forcz [mm]| 55 100 100 130 180 2)
Crmin [mm]| 40 60 60 65 120 2)
Minimum edge distance ")
fors2 [mm]| 60 90 120 180 180 2)
") Linear interpolation for smin and cmin allowed
2 No performance assessed
Cmin %
1 + 4+ \
Smin %
" \
& _¢_
______________ D
< Cm|n: N Smin g Rmin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B12
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Table B11 continued

Minimum spacing and minimum edge distance

M8 M10 M12 M16 M20 M24
Minimum thickness of concrete A [mm] 2) 80 100 120 2) 2)
member
Effective embedment depth het,1 [mm] 2) 40 50 65 2) 2)
Cracked concrete
HST3 and HST3-R
Smin [mm] 2) 40 50 65 2) 2)
Minimum spacing ")
forcz [mm] 2) 90 105 130 2) 2)
Crmin [mm] 2) 45 55 65 2) 2)
Minimum edge distance
fors =2 [mm] 2) 180 210 240 2) 2)
Non-cracked concrete
HST3 and HST3-R
Smin [mm] 2) 50 55 75 2) 2)
Minimum spacing ")
forcz [mm] 2) 95 110 140 2) 2)
Crmin [mm] 2) 50 60 65 2) 2)
Minimum edge distance )
fors = [mm] 2) 190 215 240 2) 2)
") Linear interpolation for smin and cmin allowed
2) No performance assessed
Cmin %
o R \
Smin %
VL \
___________________ D
< Cmin: N Smin Rmin
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Intended Use Annex B13
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Installation instruction HST, HST-R and HST-HCR

Hole drilling and cleaning

a) Hammer drilling (HD):

M8 to M24
1]

(K90°

R F/%l

Anchor setting

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

e

Anchor torqueing

a) Torque wrench:
M8 to M24

=1

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

Intended Use
Installation instructions

Annex B14
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Installation instruction HST3 and HST3-R

Hole drilling and cleaning

a) Hammer drilling (HD): b) Diamond coring (DD):
M8 to M24 M8 to M24

¢) Hammer drilling with Hilti
hollow drill bit (HDB):
M12 to M24

1)
(o

;

e

Y
o]
: EUQO“

hy

TE-CD
TE-YD

Anchor setting

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

o [~

Check setting

Anchor torqueing

a) Torque wrench: b) Machine torqueing:
M8 to M24 M8 to M12

m ey
@]
E i \ =

(E=TFE==T

%16
T I

9
9

e
SIW- E.\T AZ2 ®

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 with Filling Set

Installation of sealing washer

o S5 i RV
& A

| — d
HST3(-R)

Anchor torqueing

a) Torgue wrench:
M8 to M20

Tinst

HST3(-R)

Installation of counter nut

<4

4

Injection of mortar

HIT-HY

1) i
=

Teure HIT-HY200 -A

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

Intended Use
Installation instructions

Annex B16
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Table C1: Characteristic tension resistance for Hilti metal expansion anchor HST,
HST-R and HST-HCR in cracked and non-cracked concrete

Characteristic values of resistance under tension loading in cracked and non-cracked
concrete

M8 M10 M12 M16 M20" | M24 "

Steel failure
HST
Characteristic resistance NRk.s [KN]| 19,0 32,0 45,0 76,0 117,0 | 127,0
Partial safety factor YMs 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 YMs 2 [] 1,50 1,56 1,73
HST-HCR
Characteristic resistance Nrk.s [KN]| 19,4 32,3 45,7 84,5 3) 3)
Partial safety factor YMs 2 [ 1,50 3) 3)
Pullout failure
HST
Characteristic resistance in Nrkp kN]| 5,0 9.0 12,0 20,0 30,0 40,0
cracked concrete C20/25
Charsciralc ossnce s Nwo k| 80 | 160 | 200 | 850 | 500 | 600
Installation safety factor Yinst [1{ 1,20 1,00
HST-R
Characteristic resistance in Nrkp kN]| 5,0 9.0 12,0 25.0 30,0 40,0
cracked concrete C20/25
Charsciratc s s Nwo k| 80 | 160 | 200 | 350 | 500 | 600
Installation safety factor Yinst [ 1,00
HST-HCR
Chascarklo masaesln  Ney k| 50 | s0 |20 |0 | 0 | o
O s Mwo k| 80 | 160 | 0 |80 | o | 9
Installation safety factor Yinst [ 1,00 3) 3)
" Only HST and HST-R
2) In absence of other national regulations
3 No performance assessed

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

Performances Annex C1
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Table C1 continued

M8 M10 M12 M16 | M20" | M24"
Pullout failure
HST, HST-R and HST-HCR
ve  C20/25 1,00
Increasing factor for cracked ye  C30/37 1,22
and non-cracked 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 60 70 82 101 125
Installation safety factor Yinst 1] 1,20 1,00
Factor for cracked concrete Ker,N [-] 7,7
Factor for non-cracked concrete Kuer,N [] 11,0
Characteristic resistance in 0
non-cracked concrete C20/25 Nksp  [kN]| 9,0 16,0 20,0 35,0 50,0 60,0
Spacing SerN [mm] 3 het
Scr,sp
Edge distance CorN [mm] 1,5 het
Cer,sp
1) Only HST and HST-R
2) Sofern andere nationale Regelungen fehlen
3) Leistung nicht bewertet
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 non-cracked
concrete
751777.20 8.06.01-93/20
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and HST3-R in cracked and non-cracked concrete

Table C2: Characteristic tension resistance for Hilti metal expansion anchor HST3

Characteristic values of resistance under tension loading in cracked and non-cracked
concrete

M8 M10 M12 M16 M20 M24

Steel failure
HST3
Characteristic resistance NRk.s [KN]| 19,7 32,5 451 76,0 124,2 | 127,0
Partial safety factor ms ) [ 1,40 1,41
HST3-R
Characteristic resistance NRks [kN]| 17,7 28,7 42,5 69,4 115,8 156,0
Partial safety factor YMs D [] 1,40 1,56
Pullout failure
HST3
Effective embedment depth het 2 [mm]| 47 60 70 85 101 125
Characteristic resistance in
cracked concrete G20/25 NRkp [kN]| 8,0 15,0 20,0 27,0 35,0 40,0
Characteristic resistance in
non-cracked concrete C20/25 NRkp [kN]| 12,0 | 220 | 250 | 386 | 499 | 60,0
Installation safety factor Yinst [] 1,00
HST3-R
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Characteristic resistance in
cracked concrete G20/25 NRkp [kN]| 8,5 15,0 20,0 27,0 35,0 40,0
Characteristic resistance in
non-cracked concrete C20/25 NRkp (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] 2) 40 50 65 2) 2)
Characteristic resistance in 2) 2) 2)
cracked concrete C20/25 NRip [kN] 8.7 12,2 18,0
Characteristic resistance in 2) 2) 2)
non-cracked concrete C20/25 NRkp [kN] 12,4 17,4 258
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
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Table C2 continued

M8 M10 M12 M16 M20 M24
Pullout Failure
HST3 und HST3-R
ye  G20/25 1,00
Increasing factor for cracked ye  G30/37 1,22
and non-cracked concrete ye  C40/50 1,41
ye  C50/60 1,55

Concrete cone and splitting failure
HST3 und HST3-R
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Installation safety factor Yinst [] 1,00
Factor for cracked concrete Ker.N [ 7,7
Factor for non-cracked concrete Kuer,N [ 11,0
Characteristio resistance b Nomess  [kN]| 12,0 | 220 | 250 | 386 | 499 | 60,0
Spacing Scr.N [mm] 3 het
Edge distance CerN [mm] 1,5 het
Spacing Scr,sp [mm] 3 het 3,8 het | 3 het
Edge distance Cor,sp [mm] 1,5 Net 1,9 het | 1,5 het
HST3 und HST3-R
Effective embedment depth het.1 [mm] 2) 40 50 65 2) 2)
Installation safety factor Yinst [ 2) 1,00 2) 2)
Factor for cracked concrete KerN [ 2 7,7 2) 2)
Factor for non-cracked concrete Kuer.N [] 2) 11,0 2) 2)
e e s W b 7 | 124 | 74 |z | o |
Spacing SerN [mm]| 2 3 Net 2) 2
Edge distance CorN [mm] 2) 1,5 het 2 2
Spacing Scr.sp [mm] 2) 4,2 het | 3,6 het | 3,2 her 2) 2)
Edge distance Cer.sp [mm] 2) 21 het | 1,8Net | 1,6 her 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 C4

Characteristic values of resistance under tension loading in cracked and non-cracked

concrete
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Table C3: Characteristic shear resistance for Hilti metal expansion anchor HST,
HST-R and HST-HCR in cracked and non-cracked concrete

Characteristic values of resistance under shear loading in cracked and non-cracked
concrete

M8 M10 M12 M16 | M20" | M24"

Steel failure, shear force without lever arm
HST
Characteristic resistance VOrk s [kN]| 14,0 23,5 35,0 55,0 84,0 94,0
Partial safety factor YMs 2 [] 1,25 1,50
Ductility factor k7 [ 1,00
HST-R
Characteristic resistance VORk,s [kN]| 13,0 20,0 30,0 50,0 80,0 115,0
Partial safety factor YMs 2 [-] 1,25 1,30 1,44
Ductility factor k7 [ 1,00
HST-HCR
Characteristic resistance VOrk s [kN]| 13,0 20,0 30,0 55,0 3) 3)
Partial safety factor YMs 2 [] 1,25 3) 3)
Ductility factor k7 [] 1,00 3) 3)
Steel failure, shear force with lever arm
HST
Characteristic resistance MPr«s  [Nm]| 30 60 105 240 454 595
Partial safety factor Ms 2 [ 1,25 1,50
HST-R
Characteristic resistance MOks [Nm]| 27 53 92 216 422 730
Partial safety factor YMs 2 [-] 1,25 1,30 1,44
HST-HCR
Characteristic resistance MOrks [Nm]| 30 60 105 266 3) 3)
Partial safety factor YMs 2 [] 1,25 3) 3)
Y Only HST and HST-R
2) In absence of other national regulations
3 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

M8

M10

M12

M16

M20 "

M24"

Concrete pryout failure

HST, HST-R and HST-HCR

Installation safety factor Vinst [-]

1,00

Pryout factor ks 11 2,0

2,0

2,2

2,5

2,5

2,5

Concrete edge failure

HST, HST-R and HST-HCR

Effective length of anchor in ,
.= If [mmy]
shear loading

B
~

o
(@]

~{
(@)

(o]
N

—_

(@]

—_

—_

N
(6}

Diameter of anchor Onom [mm] 8

Installation safety factor Yinst [-]

1,00

D Only HST and HST-R
2) In absence of other national regulations
3 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 non-cracked

Annex C6
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HST3-R in cracked and non-cracked concrete

Table C4: Characteristic shear resistance for Hilti metal expansion anchor HST3 and

M8 M10 M12 M16 M20 M24

Steel failure, shear force without lever arm
HST3
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Characteristic resistance VORk,s [kN]| 13,8 23,6 35,4 55,3 83,9 94,0
(F:iﬂi&r‘]rscstgism resistance using Voms  [kN]| 166 | 258 | 39,0 | 609 | 1004 | 2
Partial safety factor yms V) [ 1,25 1,50
Ductility factor k7 [ 1,00
HST3-R
Effective embedment depth het.2 [mm]| 47 60 70 85 101 125
Characteristic resistance VORk,s [KN]| 15,7 25,3 36,7 63,6 97,2 115,0
giﬂﬁ]rg‘ggism resistance using Voms  [kN]| 195 | 284 | 443 | 702 | 1027 | @
Partial safety factor yms V) [] 1,25 1,30
Ductility factor k7 [ 1,00
HST3
Effective embedment depth Pet1 [mm] 2) 40 50 65 2) 2)
Characteristic resistance VOrk s [KN] 2) 21,9 34,0 54,5 2) 2)
Partial safety factor yms [-] 2) 1,25 2) 2
Ductility factor k7 [ 2) 1,00 2) 2)
HST3-R
Effective embedment depth Ret,1 [mm] 2) 40 50 65 2) 2)
Characteristic resistance VOrk s [KN] 2) 25,6 31,1 48,6 2) 2)
Partial safety factor YMs [ 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 non-cracked

concrete
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Table C4 continued

M8 M10 M12 M16 M20 M24

Steel failure, shear force with lever arm

HST3

Characteristic resistance MOrks [Nm]| 30 60 105 240 457 595
Partial safety factor yms ! [ 1,25 1,50
HST3-R

Characteristic resistance MOrks [Nm]| 27 53 93 216 425 730
Partial safety factor YMs [] 1,25 1,30

Concrete pryout failure
HST3 and HST3-R

Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Installation safety factor Yinst [-] 1,00

Pryout factor ks [[1] 2,62 2,67 2,78 3,41 3,20 2,50
HST3 and HST3-R

Effective embedment depth het1 [mm] 2) 40 50 65 2) 2)
Installation safety factor Yinst -] 1,00

Pryout factor Ks [] 2) 2,67 2,78 3,41 2) 2)

Concrete edge failure
HST3 and HST3-R

Effective length of anchor in
shear loading

k2 [mm]| 47 60 70 85 101 125

Effective length of anchor in
shear loading with shallow lt,1 [mm] 2) 40 50 65 2) 2)
embedmenth depth

Diameter of anchor Onom [mm] 8 10 12 16 20 24

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 C8
Characteristic values of resistance under shear loading in cracked and non-cracked
concrete
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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

M8 M10 M12 M16 | M20" | M24 "

Displacements under tension loading
HST
Tension load in cracked concrete N [kN]| 2,0 4,3 5,7 9,5 14,3 19,0

dNo [mm]| 1,3 0,2 0,1 0,5 1,9 2,2
Corresponding displacement

BNe [mm]| 1,2 1,0 1,2 1,2 2,3 2,5
Ten3|o_n load in non-cracked N kNIl 3.6 76 95 16,7 238 286
concrete s

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

SNe [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 4,3 5,7 11,9 14,3 19,0

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

SN [mm]| 1,5 1,2 1,4 1,2 1,2 1,7
Tension load in non-cracked N kN]| 4.3 76 9.5 16,7 238 28.6
concrete

SNo [mm]| 0,1 0,1 0,1 0,1 0,5 0,8
Corresponding displacement

ONeo [mm]| 1,5 1,2 1,4 1,2 1,2 1,7
Displacements under shear loading
HST
Shear load in cracked and non- Vv kN]| 8,0 13.4 20.0 314 48.0 45.0
cracked concrete

dvo [mm]| 2,5 2,5 3,7 4,0 2,7 2,0
Corresponding displacement

Sve [mm]| 3,8 3,7 5,5 6,0 4,1 3,0
HST-R and HST-HCR
Shear load in cracked and non- Vv kN]| 7.4 11,0 17.0 275 40,0 57.0
cracked concrete

dvo [mm]| 1,6 3,3 49 2,2 2,5 2,5
Corresponding displacement

Sy [mm]| 24 4,9 7,4 3,3 3,7 3,7
1 Only HST and HST-R

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

M8 M10 M12 M16 M20 M24
Displacements under tension loading
HST3
Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 125
Tension load in cracked concrete N [KN]| 3,6 5,7 9,5 13,4 17,4 19,0
Sno [mm]| 0,6 0,6 0,8 1,8 1,3 2,2
Corresponding displacement
SN [mm]| 1,1 1,3 1,6 1,7 1,8 2,5
Tension load in non-cracked N kN]| 5,7 95 11,9 18,9 244 286
concrete
Sno [mm]| 0,2 0,3 0,2 0,8 0,5 0,5
Corresponding displacement
ONes [mm]| 0,4 0,5 0,4 1,5 0,9 1,4
HST3-R
Effective embedment depth Ret 2 [mm]| 47 60 70 85 101 125
Tension load in cracked concrete N [KN]| 3,6 5,7 9,5 13,4 17,4 19,0
dNo [mm]| 0,6 0,6 0,8 1,8 1,3 0,8
Corresponding displacement
SNe [mm]| 1,1 1,3 1,6 1,7 1,8 1,7
Tension load in non-cracked N kN]| 5,7 95 11,9 18,9 244 286
concrete
Sno [mm]| 0,2 0,3 0,2 0,8 0,5 0,8
Corresponding displacement
SN [mm]| 0,4 0,5 0,4 1,5 0,9 1,7
HST3 and HST3-R
Effective embedment depth het1 [mm] D) 40 50 65 D) D)
Tension load in cracked concrete N [KN] D 4,3 6,1 9,0 D D
SNo [mm] D) 0,6 0,4 0,6 ) )
Corresponding displacement
ONee [mm] R 1,3 1,6 1,7 D) )
Tension load in non-cracked N kN] " 6.1 85 12,6 0 0
concrete
Sno [mm] D 0,2 0,7 0,8 R R
Corresponding displacement
gn-  [mm]| 04 | 1,2 | 15 g g
) 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 M12 M16 M20 M24
Displacements under shear loading
HST3
Effective embedment depth Ref,2 [mm]| 47 60 70 85 101 125
Shear load in cracked and non- Vv kN]| 7.9 135 20.2 316 47.9 450
cracked concrete
dvo [mm]| 2,8 25 3,8 4,3 2,7 2,0
Corresponding displacement
Sv= [mm]| 4,2 3,7 5,6 6,4 4,1 3,0
Shear load in cracked and non- 1)
cracked concrete using Filling Set v [kNI| 9,5 14,7 22,3 34,8 57,4
dvo [mm]| 2,9 2,3 2,0 2,3 59 D)
Corresponding displacement
Sve [mm]| 4,4 3,4 3,0 3,5 8,8 R
HST3-R
Effective embedment depth Ret2 [mm]| 47 60 70 85 101 125
Shear load in cracked and non-
cracked concrete \ [kN]| 8,9 14,5 21,0 36,3 55,6 57,0
dvo [mm]| 7,1 2,3 3,3 5,7 3,2 2,5
Corresponding displacement
Sy [mm]| 10,7 3,4 4,9 8,5 4,8 3,7
Shear load in cracked and non- 1)
cracked concrete using Filling Set v (kN 11,1 16,2 25,3 40,1 58,7
dvo [mm]| 1,9 2,0 2,3 3,4 4,9 R
Corresponding displacement
SV [mm]| 2,9 3,0 3,4 5,0 7,3 R
" 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 M12 M16 M20 M24
Displacements under shear loading
HST3
Effective embedment depth het,1 [mm] D 40 50 65 D D
Shear load in cracked and non- Vv [kN] 1 12,5 19.4 311 " "
cracked concrete
dvo [mm] D 4,2 3,1 4.4 D D
Corresponding displacement
Sve [mm] D 6,3 4,7 6,6 R R
HST3-R
Effective embedment depth Ret.1 [mm] D 40 50 65 " D
Shear load in cracked and non- Vv kN] " 14.6 17.8 278 " "
cracked concrete
dvo [mm] R 3,7 3,9 3,5 R R
Corresponding displacement
Sve [mm] R 5,6 5,8 53 R R
) 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

Characteristic tension resistance for performance category C1

M8 M10 M12 M16 M20 M24

Steel failure
HST
Characteristic resistance Nrksct  [KN] 3) 32,0 45,0 76,0 3) 3)
Partial safety factor yms,ct ! [-] 8) 1,50 3) 3)
HST-R
Characteristic resistance Nriksct  [KN] 3) 28,0 40,0 69,0 3) 3)
Partial safety factor yms,ci ! [-] 3) 1,50 1,56 3) 3)
Pullout failure
HST and HST-R
Characteristic resistance Nrkpct  [kN] 3) 8,0 10,7 18,0 3) 3)
Installation safety factor Yinst [] 3) 1,00 3) 3)
Concrete cone failure ?
HST and HST-R
Installation safety factor Yinst [] 3) 1,00 3) 3)
Splitting failure ?
HST and HST-R
Installation safety factor Yinst [ 3) 1,00 3) 3)
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 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

M8 M10 M12 M16 M20 M24

Steel failure

HST3

Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrksct  [KN]| 19,7 32,5 45,1 76,0 124,2 3)
Partial safety factor Yms,c1 1) [ 1,40 3
HST3-R

Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrksct  [KN]| 17,7 28,7 42,5 69,4 115,8 3)
Partial safety factor yMsc1 ") [-] 1,40 9)

Pullout failure

HST3

Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrkpci  [KN]| 8,0 15,0 20,0 27,0 35,0 3)
Installation safety factor Yinst -] 1,00 3)
Effective embedment depth het,1 [mm] 9) 3 50 3) 3) 3)
Characteristic resistance Nrkpct  [KN] 3) 3) 12,2 3) 3) 3)
Installation safety factor Yinst [-] 1,00 3)
HST3-R

Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrkpct  [KN]| 8,5 15,0 20,0 27,0 35,0 3)
Installation safety factor Yinst [-] 1,00 3)

) 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 C14
Characteristic tension resistance for performance category C1
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Table C8 continued

Characteristic tension resistance for performance category C1

M8 M10 M12 M16 M20 M24

Concrete cone failure ?
HST3 and HST3-R
Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Installation safety factor Yinst -] 1,00 3)
Splitting failure ?
HST3 and HST3-R
Effective embedment depth Net.2 [mm]| 47 60 70 85 101 3)
Installation safety factor Yinst -] 1,00 3)
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 C15
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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

M8 M10 M12 M16 M20 M24

Steel failure
HST
Characteristic resistance VReksct  [KN] 3) 16,0 27,0 41,3 3) 3)
Partial safety factor yms,ct ! [-] 8) 1,25 3) 3)
HST-R
Characteristic resistance VRksct  [KN] 3) 13,6 23,1 37,5 3) 3)
Partial safety factor yms,ci ! [-] 3) 1,25 1,30 3) 3)
Concrete pryout failure
HST and HST-R
Installation safety factor Yinst [-] 3 1,00 3) 3)
Concrete edge failure?
HST and HST-R
Installation safety factor Vinst [-] 3) 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

Effective embedment depth hef 2 [mm]| 47 60 70 85 101 8)
Characteristic resistance VRrksct1  [kN]| 12,5 21,4 32,2 48,7 77,6 3)
ginﬁlrg‘é‘ee;is’“c resistance using Vrksct  [kN]| 16,6 | 258 | 39,0 | 60,9 | 1004 [ 9
Partial safety factor yms.c1 -] 1,25 3
Effective embedment depth het 1 [mm] 3) 3) 50 3) 3) 3)
Characteristic resistance Vrksct  [kN] 3) 3) 32,3 3) 3) 3)
Partial safety factor yms.c1 ™ [] 1,25 2
HST3-R

Effective embedment depth het 2 [mm]| 47 60 70 85 101 8)
Characteristic resistance VRrksct1  [kN]| 15,0 22,8 36,6 60,4 56,7 3)
ginﬁlrgcst:?“ic fesistance using Vrkscr  [kN]| 19,5 | 284 | 443 | 702 | 1027 | 9
Partial safety factor yms.c1 M -] 1,25 2

Concrete pryout failure 2
HST3 and HST3-R
Effective embedment depth hef.2 [mm]| 47 60 70 85 101 3)

Installation safety factor Yinst ] 1,00 2

Concrete edge failure 2
HST3 and HST3-R
Effective embedment depth het.2 [mm]| 47 60 70 85 101 8)

Installation safety factor Yinst -] 1,00 2

) In 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 C17
Characteristic shear resistance for performance category C1
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Table C11: 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 Nrksce  [kN] 3) 32,0 45,0 76,0 3) 3)
Partial safety factor yms,c2 ! [-] 8) 1,50 3) 3)
HST-R
Characteristic resistance Nrikscz  [KN] 3) 28,0 40,0 69,0 3) 3)
Partial safety factor yms,c2 [-] 3) 1,50 1,56 3) 3)
Pullout failure
HST and HST-R
Characteristic resistance Nrkpc2  [kN] 3) 3,3 10,0 12,8 3) 3)
Installation safety factor Yinst [] 3) 1,00 3) 3)
Concrete cone failure ?
HST and HST-R
Installation safety factor Yinst [] 3) 1,00 3) 3)
Splitting failure ?
HST and HST-R
Installation safety factor Yinst [ 3) 1,00 3) 3)

3 No performance assessed

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

Table C12: 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 dn,capLs)  [mm] R 1,4 6,7 4,0 " "
Displacement ULS SncawuLs)  [mm] R 8,6 15,9 13,3 " "
) No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C18
Characteristic tension resistance and displacements under tension loads for performance
category C2
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Table C13: 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 Net,2 [mm]| 47 60 70 85 101 3)
Effective embedment depth Ref, 1 [mm] 3) 3) 50 3) 3) 3)
Characteristic resistance Nrkscz  [kN]| 19,7 32,5 45,1 76,0 124,2 3)
Partial safety factor TMs,c2 V) [-] 1,40 3)
HST3-R

Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrkscz  [kN]| 17,7 28,7 42,5 69,4 115,8 3)
Partial safety factor YMs,c2 1) [ 1,40 3

Pullout failure

HST3

Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrkpcz [KN]| 3,0 10,4 19,5 27,0 35,0 3)
Installation safety factor Yinst [-] 1,00 3
Effective embedment depth het.1 [mm] 3) 3) 50 3) 3) 3)
Characteristic resistance Nrkpcz  [KN] 3) 3) 11,4 3) 3) 3)
Installation safety factor Yinst -] 1,00 3)
HST3-R

Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Nrkpcz [kN]| 3,4 10,4 19,5 27,0 35,0 3)
Installation safety factor Yinst [-] 1,00 3)

Concrete cone failure?
HST3 and HST3-R

Effective embedment depth Ret,2 [mm]| 47 60 70 85 101 3)
Effective embedment depth Ret,1 [mm] 9) 8) 50 3) 3) 3)
Installation safety factor Yinst [-] 1,00 3)

) 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 C19
Characteristic tension resistance for performance category C2
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Table C13 continued

M8 M10 M12 M16 M20 M24
Splitting failure 2
HST3 and HST3-R
Effective embedment depth Net,2 [mm]| 47 60 70 85 101 3)
Effective embedment depth het 1 [mm] 3) 3) 50 3) 3) 3)
Installation safety factor Yinst [-] 1,00 3)

3 No performance assessed

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

Table C14: Displacements under tension loads for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

M8 M10 M12 M16 M20 M24

HST3 and HST3-R
Effective embedment depth Net,2 [mm]| 47 60 70 85 101 D)
Displacement DLS dnceoLs)  [mm]| 2,7 3,9 5,2 5,2 6,9 D
Displacement ULS Sncauls)  [mm]| 10,5 | 13,7 | 13,9 | 11,9 | 184 "
HST3
Effective embedment depth het,1 [mm] D) D) 50 R D) D)
Displacement DLS dnczoLsy  [mm] R R 1,2 R D) D)
Displacement ULS dnczus)  [mm] R R 2,5 " R R
) No performance assessed

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

Performances Annex C20

Characteristic tension resistance and displacements under tension loads for performance

category C2
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Table C15: 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
Characteristic resistance VReksc2  [KN] 3) 14,3 21,0 41,3 3) 3)
Partial safety factor yms,c2 ! [-] 8) 1,25 3) 3)
HST-R
Characteristic resistance VRksc2  [KN] 3) 12,0 18,0 37,5 3) 3)
Partial safety factor yms,c2 [-] 3) 1,25 1,30 3) 3)
Concrete pryout failure
HST and HST-R
Installation safety factor Yinst [-] 3 1,00 3) 3)
Concrete edge failure?
HST and HST-R
Installation safety factor Vinst [-] 3) 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 C16: 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 SvcepLsy  [mm] D 4,2 5,3 5,7 R R
Displacement ULS dv,cauLsy  [mm] R 7,5 7,9 8,9 R R
" No performance assessed
Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
Performances Annex C21
Characteristic shear resistance and displacements under shear loads for performance
category C2
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Table C17: Characteristic shear resistance for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

Characteristic shear resistance for performance category C2

M8 M10 M12 M16 M20 M24

Steel failure
HST3
Effective embedment depth Net 2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Vekscz [KN]| 9,5 16,1 26,1 42,4 66,9 3)
Eiﬂﬁ]rscstgism resistance using Vaksce [kN]| 9.9 | 19,0 | 286 | 485 | 843 3
Partial safety factor YMs,c2 ) [ 1,25 3)
Effective embedment depth Pet,1 [mm] 3) 3) 50 3) 3) 3)
Characteristic resistance VRkscz  [KN] 3) 3) 15,6 3) 3) 3)
Partial safety factor Yvs,c2 ! [ 1,25 3
HST3-R
Effective embedment depth Ret 2 [mm]| 47 60 70 85 101 3)
Characteristic resistance Veksc2  [KN]| 8,1 15,7 224 426 49,5 3)
Einﬁ]rgcstg;ism resistance Using oo kNI| 99 | 172 | 276 | 425 | 674 | 9
Partial safety factor Yvs,c2 ! [ 1,25 3
Concrete pryout failure 2
HST3 and HST3-R
Effective embedment depth Ret 2 [mm]| 47 60 70 85 101 3)
Effective embedment depth Pet,1 [mm] 3) 3) 50 3) 3) 3)
Installation safety factor Yinst [ 1,00 3)
Concrete edge failure?
HST3 and HST3-R
Effective embedment depth het 2 [mm]| 47 60 70 85 101 3)
Effective embedment depth het,1 [mm] 3) 3) 50 3) 3) 3)
Installation safety factor Yinst ] 1,00 3
) 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 C22
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Table C18: Displacements under shear loads for seismic loading for Hilti metal
expansion anchor HST3 and HST3-R, performance category C2

Displacements under shear loads for performance category C2

M8 M10 M12 M16 M20 M24

HST3
Effective embedment depth Net,2 [mm]| 47 60 70 85 101 D)
Displacement DLS dv.cepLs)y [mm]| 3,4 4.0 4.6 4.8 52 )
Displacement DLS using 1
Filling Set dv,cepLs)  [mm] 1,4 1,6 2,5 1,7 1,9
Displacement ULS dvceurs)y [mm]| 4,9 6,2 8,1 8,2 10,0 N
Displacement ULS usin
FI”Iﬁg Set 9 dv,couLs)  [mm] 4,3 4.4 7,2 3,9 53 0
Effective embedment depth Net,1 [mm] R R 50 R R R
Displacement DLS dv.cepLs)  [mm] D) D) 5,2 D) D) D)
Displacement ULS Sv.caus)  [mm] D) D) 8,4 D) D) D)
HST3-R
Effective embedment depth Ret.2 [mm]| 47 60 70 85 101 D)
Displacement DLS dvcapLsy [mm]| 3,5 5,0 6,0 5,8 3,9 D)
Displacement DLS using N
Filling Set dv,cepLs)  [mm] 1,6 1,6 2,0 1,9 2,2
Displacement ULS dv.czuls)y [mm]| 7,5 9,1 10,1 12,3 7,0 D)
Displacement ULS usin
Filliﬁg Set ° dveaus)  [mm]| 5,0 7,6 6,8 4,7 5,8 1)
) No performance assessed

Hilti metal expansion anchor HST, HST-R, HST-HCR, HST3, HST3-R
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Table C19: Characteristic tension resistance under fire exposure for Hilti metal
expansion anchor HST, HST-R and HST-HCR in cracked and non-cracked

concrete
M8 M10 M12 M16 M20" | M24"
Steel failure
HST
R30 NRk s fi [kN]| 0,9 2,5 5,0 9,0 15,0 20,0
Characteristic resistance 60 Newes [KNI| 07 15 35 00 190 150
R90 NRk s fi [KN]| 0,6 1,0 2,0 3,5 6,0 8,0
R120  Ngksii [KN]| 0,5 0,7 1,0 2,0 3,5 50
HST-R and HST HCR
R30 NRi.s,fi [KN]| 4,9 11,8 17,2 32,0 49,9 71,9
Characteristic resistance R60 NRk,s,fi [KN]| 3,6 8,4 12,2 22,8 35,5 51,2
R90  Nresii  [KN]| 2,4 5,0 7,3 135 | 21,1 | 304
R120  NRrigs;fi [KN]| 1,7 3,3 4,8 8,9 13,9 20,0
Pullout failure
HST
R30 NRk,p.fi [KN]
Characteristic resistance R60  Nrpi  [kN]| 1,3 2,3 3,0 5,0 75 10,0
in concrete 2 G20/25 R0 Nrkpsi  [KN]
R120 Nmkps  [kN]| 1,0 1,8 2,4 4,0 6,0 8,0
HST-R and HST-HCR
R30 NRk,pfi [KN]
Characteristic resistance ~ R60  Nrawpi  [kN]| 1,3 2,3 3,0 6,3 75 | 100
in concrete = C20/25 R90 NRk p.fi [kN]
R120  Nrgip.fi [kN]| 1,0 1,8 24 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 yms = 1,0

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

Performances

and non-cracked concrete

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

Annex C24
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Table C19 continued

M8 M10 M12 M16 M20" | M241"
Concrete cone failure
HST, HST-R and HST-HCR
R30 NOrkcfi  [kN]
in concrete = C20/25 R90 Norkes  [KN]
R120 NOgrkcs [KN]| 2,2 4.0 5,9 8,8 14,8 25,2
_ SerN [mm] 4 het
Spacing
Smin [mm]| 40 55 60 70 100 125
Cor N [mm] 2 Net
Edge distance o (rmm] Fire attack from one side: 2 hes
min Fire attack from more than one side: = 300

1 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

and non-cracked concrete

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

Annex C25
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Table C20: Characteristic tension resistance under fire exposure for Hilti metal
expansion anchor HST3 and HST3-R in cracked and non-cracked

concrete
M8 M10 M12 M16 M20 M24
Steel failure
HST3
Effective embedment depth Pet 2 [mm]| 47 60 70 85 101 125
R30 NRks,fi [kN]| 0,9 2,4 5,2 9,7 15,2 21,9
R60 NRks,fi [kN]| 0,8 1,8 3,7 6,8 10,6 15,3
Characteristic resistance — — —— — " — — - _
R90  Nrksi  [KN]| 0,7 1,2 2,1 3,9 6,0 8,7
R120  Ngksfi [kN]| 0,6 0,9 1,3 2,4 3,8 5,4
HST3-R
Effective embedment depth hef,2 [mm]| 47 60 70 85 101 125
R30 NRks,fi [kN]| 4,9 11,8 17,1 31,9 49,8 71,8
R60 NRks,fi [kN]| 3,6 8,4 12,2 22,8 35,5 51,2
Characteristic resistance
R90 NRks,fi [kN]| 2,4 5,0 7,3 13,6 21,2 30,6
R120  Ngksfi [kN]| 1,7 3,3 4,8 9,0 14,1 20,3
HST3
Effective embedment depth het,1 [mm] R 40 50 65 R R
R30 NRks,fi [kN] ) 1,5 2,3 4,4 N 0
R60 NRk,s,fi [KN] " 1,2 1,7 3,2 N D
Characteristic resistance
R90 NRk,s.fi [kN] " 0,9 1,1 2,1 N D)
R120  Ngksi [KN] R 0,8 0,8 1,5 R R
HST3-R
Effective embedment depth het.1 [mm] D 40 50 65 D) D)
R30 NRks,fi [kN] " 52 9,1 16,9 ) )
R60 NRks,fi [KN] ) 3,7 6,8 12,6 N N
Characteristic resistance
R90 NRks,fi [KN] 1) 2,5 4,5 8,4 N Y
R120  Nrksii [kN] 1) 2,0 3,3 6,2 D) )

" 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

and non-cracked concrete

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

Annex C26
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Table C20 continued

M8 M10 M12 M16 M20 M24
Pullout failure
HST3 and HST3-R
Effective embedment depth Ref,2 [mm]| 47 60 70 85 101 125
R30 NRk,p.fi [kN]
Characteristic resistance ~ R60  Nakpsi  [kN]} 1,9 3,0 5,0 7,1 9,1 12,6
in concrete =2 C20/25 R90 NRk p.fi [kN]
R120 Nrepii  [kN]| 1,5 2,4 4,0 5,6 7,3 10,1
HST3 and HST3-R
Effective embedment depth Pet, 1 [mm] D) 40 50 65 D) D)
R30 NRk p.fi [KN]
Characteristic resistance ~ R60  Nepi  [kNJ| ¥ 2,3 3,2 4,7 K K
in concrete = C20/25 R90 NRk p.fi [kN]
R120  Nrkp.i [kN] R 1,8 2,5 3,8 R 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

and non-cracked concrete

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

Annex C27
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Table C20 continued

Fire attack from more than one side: = 300

M8 M10 M12 M16 M20 M24
Concrete cone failure
HST3 and HST3-R
Effective embedment depth Ref,2 [mm]| 47 60 70 85 101 125
R30  NO%kcfi  [kN]
Characteristic resistance ~ R60  Nmces  [kN]| 2,7 5,0 74 | 120 | 185 | 31,4
in concrete = C20/25 R90 Norkes  [KN]
R120  NOgkii [kN] 2,2 4,0 5,9 9,6 14,8 25,2
) Scr,N [mm] 4 het
Spacing
Smn  [mm]| 35 40 50 65 90 125
CerN [mm] 2 het
Edge distance o (mm] Fire attack from one side: 2 hes
min Fire attack from more than one side: = 300
HST3 and HST3-R
Effective embedment depth Pet,1 [mm] D 40 50 65 D D
R30 NOrkcfi  [kN]
Characteristic resistance 160 N°kei  [kN]| 7 1,8 3,2 6,1 R R
in concrete = C20/25 R90 NOrkesi  [KN]
R120 NOkcfi  [KN] 1) 1,5 2,5 4.9 D) D)
Scr,N [mm] R 4 het D D
Spacing
Smin [mm] D) 40 50 65 D) D)
Cor,N [mm] D) 2 Net R R
Edge distance ; .
g i (mm] Fire attack from one side: 2 hes

) 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

and non-cracked concrete

Characteristic values of resistance under tension loading under fire exposure in cracked
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Table C21: Characteristic shear resistance under fire exposure for Hilti metal
expansion anchor HST, HST-R and HST-HCR in cracked and non-cracked

concrete
M8 M10 M12 M16 M20" | M24Y
Steel failure without lever arm
HST
R30 VRks,fi [kN]| 0,9 2,5 5,0 9,0 15,0 20,0
o . R60 VRk,s,fi [kN]| 0,7 1,5 3,5 6,0 10,0 15,0
Characteristic resistance
R90 VRk,s,fi [kN]| 0,6 1,0 2,0 3,5 6,0 8,0
R120  VRkgsii [kN]| 0,5 0,7 1,0 2,0 3,5 5,0
HST-R and HST HCR
R30 VRk,s,fi [kN]| 4,9 11,8 17,2 32,0 49,9 71,9
R60 VRksfi [KN]| 3,6 8,4 12,2 22,8 35,5 51,2
Characteristic resistance
R90 VRk,s,fi [kN]| 2,4 5,0 7.3 13,5 21,1 30,4
R120 VRkgsii [kN]| 1,7 3,3 4,8 8,9 13,9 20,0
Steel failure with lever arm
HST
R30 MOrkssi [Nm]| 1,0 3,3 8,1 20,6 40,2 69,5
R60 MOrkssi [Nm]| 0,8 2,4 5,7 14,4 28,1 48,6
Characteristic resistance
R90 MOgkssi [Nm]| 0,7 1,6 3,2 8,2 16,0 27,7
R120 MOgkssi [Nm]| 0,6 1,2 2,0 5,1 9,9 17,2
HST-R and HST HCR
R30 MOgrkssi [Nm]| 5,0 15,2 26,6 67,7 132,3 | 228,6
R60 MOrkssi  [Nm]| 3,7 10,8 19,0 48,2 94,1 162,6
Characteristic resistance
R90 MOrksi  [NmM]| 2,4 6,4 11,3 28,6 55,9 96,6
R120 MOgkssi [Nm]| 1,8 4.2 7.4 18,9 36,8 63,7

1 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

and non-cracked concrete

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

Annex C29

Z51777.20

8.06.01-93/20




Electronic copy of the ETA by DIBt: ETA-98/0001

Page 60 of European Technical Assessment
ETA-98/0001 of 13 July 2020

English translation prepared by DIBt

Deutsches

Institut
fur

Bautechnik

Table C21 continued

M8 M10 M12 M16 | 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  VOR«epfi  [KN]
Characteristic resistance R60 VOrkepti  [KN]| 5,4 10,0 16,0 27,2 49,4 84,5
in concrete 2 C20/25 R90 Vorikepsi  [KN]

R120 VOakceps [kN]| 4.4 8,0 12,9 21,7 39,6 67,5

Concrete edge failure

HST, HST-R and HST-HCR

temperature.

(< R90)

VOgicii = 0,20 X VOrkc

The initial value VOrkc,i Of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by: VORke,i = 0,25 X VORkc
with VO« initial value of the characteristic resistance in cracked concrete C20/25 under normal

(R120)

1) 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

and non-cracked concrete

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

Annex C30
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Table C22: Characteristic shear resistance under fire exposure for Hilti metal
expansion anchor HST3 and HST3-R in cracked and non-cracked

concrete
M8 M10 M12 M16 M20 M24
Steel failure without lever arm
HST3
Effective embedment depth Pet 2 [mm]| 47 60 70 85 101 125
R30 VRk,s,fi [kN]| 0,9 2,4 5,2 9,7 15,2 21,9
R60 VRk,s,fi [kN]| 0,8 1,8 3,7 6,8 10,6 15,3
Characteristic resistance — — —— — " — — - _
R90  Vmksi [kN]| 0,7 1,2 2,1 3,9 6,0 8,7
R120  VRkesii [kN]| 0,6 0,9 1,3 2,4 3,8 5,4
HST3-R
Effective embedment depth hef,2 [mm]| 47 60 70 85 101 125
R30 VRk,s,fi [kN]| 4,9 11,8 17,1 31,9 49,8 71,8
R60 VRk,s,fi [kN]| 3,6 8,4 12,2 22,8 35,5 51,2
Characteristic resistance
R90 VRk,s,fi [kN]| 2,4 5,0 7,3 13,6 21,2 30,6
R120  VRkgsii [kN]| 1,7 3,3 4,8 9,0 14,1 20,3
HST3
Effective embedment depth het,1 [mm] R 40 50 65 R R
R30 VRk,s,fi [kN] ) 1,5 2,3 4,4 N 0
R60 VRks,fi [KN] " 1,2 1,7 3,2 N D
Characteristic resistance
R90 VRk.s/fi [kN] " 0,9 1,1 2,1 N D)
R120  VRkgii [KN] R 0,8 0,8 1,5 R R
HST3-R
Effective embedment depth het.1 [mm] D 40 50 65 D) D)
R30 VRk,s,fi [kN] " 52 9,1 16,9 ) )
R60 VRk,s,fi [KN] ) 3,7 6,8 12,6 N N
Characteristic resistance
R90 VRk,s,fi [KN] 1) 2,5 4,5 8,4 N Y
R120  VRkesii [KN] ) 2,0 3,3 6,2 N N

is recommended.

" No performance assessed

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

and non-cracked concrete

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

Annex C31
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Table C22 continued
M8 M10 M12 M16 M20 M24
Steel failure with lever arm
HST3
Effective embedment depth Ref,2 [mm]| 47 60 70 85 101 125
R30 MOrksi [Nm]| 0,9 3,1 8,1 20,6 40,2 69,5
R60 MOrkssi [Nm]| 0,8 2,4 5,7 14,4 28,1 48,6
Characteristic resistance
R90 MOrkssi [Nm]| 0,7 1,6 3,2 8,2 16,0 27,7
R120 MOsi [Nm]| 0,6 1,2 2,0 5,1 10,0 17,2
HST3-R
Effective embedment depth Nef,2 [mm] 47 60 70 85 101 125
R30 MOpkssi [Nm]| 5,0 15,2 26,6 67,6 132,0 | 228,2
R60 MOgkssi [Nm]| 3,7 10,8 19,0 48,2 94 1 162,7
Characteristic resistance
R90 MOrkssi [Nm]| 2,4 6,5 11,3 28,8 56,3 97,2
R120 MOgkssi [Nm]| 1,8 4.3 7,5 19,1 37,3 64,5
HST3
Effective embedment depth het.1 [mm] D) 40 50 65 D) D)
R30  MO%sfi [Nm] D 2,0 3,6 9,3 R R
R60 MOgkssi  [Nm] ) 1,6 2,7 6,9 ) )
Characteristic resistance
R90 MOgksi  [Nm] " 1,2 1,8 4,5 N N
R120 MOgkssi [Nm] 1) 1,0 1,3 3,3 R R
HST3-R
Effective embedment depth het,1 [mm] D 40 50 65 D) D
R30  MO%kssi [Nm] D 6,7 14,1 35,9 D R
R60 MOgkssi  [Nm] " 4,8 10,5 26,8 D D
Characteristic resistance
R90 MOgkssi  [Nm] " 3,2 7,0 17,7 ) "
R120 MOrkssi [Nm] ) 2,6 5,2 13,2 N N

) 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

and non-cracked concrete

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

Annex C32
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Table C22 continued

M8 M10 M12 M16 M20 M24
Concrete pryout failure
HST3 and HST3-R
Effective embedment depth Ref,2 [mm]| 47 60 70 85 101 125
Pryout factor ks [[1] 2,62 2,67 2,78 3,41 3,20 2,50
R30 VOrkepsi  [KN]
Characteristic resistance R60  VORkepsi [KN]| 7,0 13,0 20,7 40,8 37,0 62,8
in concrete = C20/25 R90 VOrkoosi  [KN]
R120 VORkcepsi [KN]| 5,7 10,4 16,5 32,6 29,6 50,4
HST3 and HST3-R
Effective embedment depth Ret, 1 [mm] D 40 50 65 D D
Pryout factor Ks [-] R 2,67 2,78 3,41 D) D)
R30 VOrkepfi  [KN]
Characteristic resistance R60 VOriepsi [KN] K 4,7 8,9 20,8 K K
in concrete = C20/25 R90 VOrkepfi  [KN]
R120  VOR«epfi  [KN] 1) 3,8 7.1 16,7 R R

Concrete edge failure

HST3 and HST3-R

temperature.

(< R90)

VOrkefi = 0,20 X VOree (R120)

The initial value VOrkc,i Of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by: VOrkcfi = 0,25 X VORkc
with VO 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 yms = 1,0

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

Performances

and non-cracked concrete

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